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A B S T R A C T

The present study aimed to replicate the findings of Blakey, Abramowitz, Reuman, Leonard, and Riemann (2017)
that higher anxiety sensitivity (AS) predicted worse treatment outcome in 187 patients with obsessive-com-
pulsive disorder (OCD), treated with cognitive-behavioral therapy. We also tested whether this finding is ob-
served in other anxiety (related) disorders and if AS would predict treatment length. Assuming that exposure
assignments would be more difficult for high AS individuals, we hypothesized that higher AS would predict
worse treatment outcome and longer treatment length. Controlling for the presence and severity of pretreatment
symptoms, these hypotheses were tested in 110 OCD patients and in 285 patients with mixed anxiety disorders.
We failed to replicate the earlier findings. Hierarchical linear regressions revealed that AS did not contribute to
the prediction of treatment outcome or treatment length; neither in OCD or in the other disorders. Findings are
critically discussed.

1. Introduction

In the European Union, anxiety disorders, obsessive-compulsive
disorder (OCD), posttraumatic stress disorder (PTSD), and health an-
xiety1 are the most frequently occurring mental disorders (12-month
prevalence of around 14%; Wittchen et al., 2011). Cognitive-behavioral
therapy (CBT) has been extensively studied and is generally successful
in treating these disorders (for meta-analyses, see Butler, Chapman,
Forman, & Beck, 2006; Cooper, Gregory, Walker, Lambe, & Salkovskis,
2017; Hofmann, Asnaani, Vonk, Sawyer, & Fang, 2012; Hofmann &
Smits, 2008). However, approximately 40% of patients (Taylor,
Abramowitz, & McKay, 2012) do not respond satisfactorily: That is,
their symptoms do not decrease, or their symptoms still fall in the range
of a dysfunctional population after treatment (Eddy, Dutra, Bradley, &
Westen, 2004; Jacobson & Truax, 1991; Taylor et al., 2012). Identifi-
cation of robust predictors of treatment outcome would be valuable.
Pretreatment symptom severity and comorbidity, and relatives’ attitude
towards the patient have been the most consistently identified pre-
dictors (Taylor et al., 2012). Unfortunately, these factors are crude or
not easy to modify. Anxiety sensitivity (AS) is defined as the tendency

to respond fearfully to anxiety symptoms based on beliefs that these
symptoms have adverse consequences like a heart attack (McNally,
1989), embarrassment, or mental illness (Reiss, Peterson, Gursky, &
McNally, 1986). As such, it is an interesting candidate for predicting
treatment success (or failure). Patients with panic disorder misattribute
benign bodily sensations like dizziness or palpitations as predicting
imminent catastrophes. The resulting state of apprehension intensifies
bodily sensations. If this process continues, it can easily culminate in
panic attacks (Clark, 1986; McNally, 2002). AS is thought to play a role
in other anxiety disorders as well (Reiss & McNally, 1985). Empirical
findings indicate that AS is positively associated with anxiety symptoms
(Hong, 2010; Kemper, Lutz, Hock, Bähr, & Rüddel, 2012; Norton &
Edwards, 2017; Olthuis, Watt, & Stewart, 2014; Rifkin, Beard, Hsu,
Garner, & Björgvinsson, 2015; Schmidt, Mitchell, & Richey, 2008) and
distinguishes patients with anxiety disorders, OCD (Olatunji &
Wolitzky-Taylor, 2009; Reiss et al., 1986; Wheaton, Deacon, McGrath,
Berman, & Abramowitz, 2012), PTSD (Olatunji & Wolitzky-Taylor,
2009), or health anxiety (Wheaton et al., 2012) from healthy volun-
teers.

AS is typically measured with the Anxiety Sensitivity Index (ASI;
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1 The term ‘health anxiety’ refers to DSM-IV hypochondriasis and DSM-5 illness anxiety disorder, following, for example, Cooper et al. (2017). In DSM-5, hy-
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Abramowitz (2009) argued that hypochondriasis has cognitive and behavioral mechanisms in common with anxiety disorders, so that it is appropriate to describe it
as ‘health anxiety’.
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Peterson & Reiss, 1992) or its revisions (Olatunji & Wolitzky-Taylor,
2009): the Anxiety Sensitivity Index-Revised (ASI-R; Taylor & Cox,
1998a, 1998b) and the Anxiety Sensitivity Index-3 (ASI-3; Taylor et al.,
2007). In contrast to the ASI and ASI-R, the ASI-3 has a stable three-
factor structure (Taylor et al., 2007). In the ASI-3, beliefs about adverse
consequences of experiencing anxiety are broken down to somatic
concerns, cognitive concerns, and social concerns (Farris et al., 2015;
Kemper et al., 2012; Reiss, 1991; Taylor et al., 2007; Wheaton et al.,
2012). Cognitive and social concerns can be more reliably measured
with the ASI-3 than with the ASI (Taylor et al., 2007).

The reasons why one may hypothesize that high scores on the ASI-3
predict low treatment efficacy are as follows: In CBT, repeated ex-
posures to the cues that induce anxiety provide new learning experi-
ences to the patient. This allows for correction of catastrophic mis-
interpretations (Craske, 2009), necessary to interrupt the vicious cycle
that maintains anxiety symptoms (Olatunji et al., 2014). High AS,
however, is thought to contribute to avoidance of situations and stimuli
that provoke anxiety (Reiss, 1991) and to a reluctance to engage in
exposures in therapy (Blakey et al., 2017; Boettcher, Brake, & Barlow,
2016). Not completing at least one exposure was associated with worse
treatment outcomes in 1004 patients with panic disorder, generalized
anxiety disorder, social anxiety disorder, or PTSD (Glenn et al., 2013).
Practicing in between sessions with facing feared situations and re-
fraining from avoidance behaviors is an integral part of CBT (Simpson
et al., 2011). This, too, may be especially difficult for patients with high
AS. Unfortunately, lower quantity and quality of “homework” com-
pliance predicted worse treatment outcomes, controlling for baseline
severity in panic disorder (Schmidt & Woolaway-Bickel, 2000) and in
OCD (Simpson et al., 2011). Olatunji et al. (2014) theorize that lower
homework compliance with exposure assignments might explain worse
response to CBT for health anxiety as well. In sum, then, AS is thought
to predict worse treatment outcome in OCD, anxiety disorders, health
anxiety, and PTSD.

To date, four studies addressed AS as a potential predictor of
treatment outcome (Blakey et al., 2017; Ino et al., 2017; Nowakowski,
Rowa, Antony, & Mccabe, 2016; Wolitzky-Taylor, Arch, Rosenfield, &
Craske, 2012). Blakey et al. tested whether AS predicted outcome of
CBT in OCD patients. They studied N=187 patients who received re-
sidential CBT for OCD. Assessments included the ASI, the Dimensional
Obsessive-Compulsive Scale (DOCS; Abramowitz et al., 2010), a mea-
sure of OCD symptom severity, and the Beck Depression Inventory-II
(BDI-II; Beck, Steer, & Brown, 1996), a measure of depressive symptom
severity. Pretreatment OCD and depression severity, established pre-
dictors of attenuated response to CBT for OCD, were controlled for. It
was found that higher pretreatment AS predicted higher posttreatment
OCD symptom severity. AS accounted for 5% of the variance in post-
treatment OCD symptom severity, with a p-value of .049 and Cohen's f2

= 0.08. The individual ASI subscales did not predict unique variance in
posttreatment DOCS scores. The authors suggested that engaging in
exposure assignments would be more difficult for high AS individuals
and concluded that targeting general AS could enhance treatment re-
sponse.

In a different study, it was tested whether AS dimensions would
predict dimensions of general psychopathology after CBT for panic
disorder (Ino et al., 2017). The sample consisted of N=118 patients
with a primary diagnosis of panic disorder with or without agor-
aphobia. Patients received 10 sessions of CBT for panic disorder in a
group format. AS dimensions were measured with the ASI, dimensions
of general psychopathology with the Symptom Checklist-90 Revised
(SCL-90-R; Derogatis, 1975a), and panic disorder severity with the
Panic Disorder Severity Scale (PDSS; Shear et al., 1997). Next to di-
mensions of AS, pretreatment dimensions of general psychopathology,
pretreatment panic disorder severity, age and sex were entered as
predictors. Higher pretreatment ASI social concerns predicted higher
posttreatment scores on several SCL-90-R subscales, whereas higher
pretreatment ASI cognitive concerns scores predicted lower scores and

ASI somatic concerns was not a significant predictor. The authors
concluded that it may be useful to direct more attention to AS social and
cognitive concerns to improve psychiatric symptoms.

In a third study, Wolitzky-Taylor et al. (2012) evaluated potential
moderators of treatment outcome of CBT and acceptance and com-
mitment therapy (ACT) for patients that met the criteria for an anxiety
disorder, OCD, or PTSD. N=49 patients completed 12 sessions of CBT
and were included in the analyses. Treatment outcome was oper-
ationalized as severity of general distressing experiences of anxiety and
measured with the Mood and Anxiety Symptom Questionnaire-General
Anxiety Subscale (MASQ-GA; Watson & Clark, 1991). Wolitzky-Taylor
et al. (2012) tested whether higher pretreatment AS, measured with the
ASI, would be associated with worse treatment outcome. They con-
trolled for pretreatment MASQ-GA and explored the possibility of a
non-linear association. It was found that ASI2 interacted with treatment
condition. High and low pretreatment ASI scores were associated with
worse treatment outcome in CBT, compared to ASI scores near to the
mean of the sample. The authors concluded that in high AS, anxiety-
related concerns may be so fixed that they are difficult to modify with
CBT. In low AS, these concerns may be so unimportant that they are not
a relevant treatment target. Both would result in less improvement with
CBT.

Rather than focusing on the prognostic value of pretreatment AS,
Nowakowski et al. (2016) examined pre-to posttreatment change in AS
as a predictor of treatment outcome in 108 social anxiety disorder and
88 panic disorder patients who received 12 sessions of group CBT. AS
was measured with the ASI, social anxiety symptoms with the Social
Phobia Inventory (SPIN; Connor et al., 2000), and panic symptoms with
the PDSS (Shear et al., 1997). Depressive symptoms were assessed with
the depression subscale of the short version of the Depression Anxiety
Stress Scales (DASS-21; Lovibond & Lovibond, 1995). Nowakowski
et al. hypothesized that decrease in ASI somatic concerns predicted
treatment outcome in panic disorder beyond pretreatment panic
symptoms and pre- to posttreatment decrease in depressive symptoms.
It was hypothesized that decrease in ASI social concerns would have
prognostic significance for treatment outcome in social anxiety dis-
order. As expected, the ASI somatic concerns dimension was relevant
for the prediction of treatment outcome in panic disorder. Decrease in
both ASI social and somatic concerns predicted treatment outcome in
social anxiety disorder. The authors concluded that AS dimensions
differentially influence anxiety disorders.

In sum, we discussed four studies which empirically tested whether
AS would predict treatment outcome of CBT for OCD and anxiety (re-
lated) disorders. While these studies are suggestive, there is room for a
critical replication: First, in all studies AS was measured with the ASI,
which was criticized because of its unstable factor structure and ques-
tionable content validity of two of its dimensions (Taylor et al., 2007).
Second, with 5% of the variance in posttreatment symptom severity
ascribed to AS (Blakey et al., 2017), the conclusion that targeting AS
could enhance treatment response is overstated. Third, not correcting
for multiple testing, an inadequate sample size (Ino et al., 2017) and
exploratory testing (Wolitzky-Taylor et al., 2012) may have led to
chance findings that will not replicate to other samples. Fourth,
Nowakowski et al. (2016) used ASI change scores in the prediction of
treatment outcome, but did not control for pre- to posttreatment change
in anxiety symptoms. It has been repeatedly demonstrated that AS and
anxiety symptoms are related. A failure to tease apart these factors
hampers the interpretation of the prognostic value of AS.

The first aim of the present study was to replicate the findings of
Blakey et al. (2017) that higher AS predicts worse treatment outcome in
OCD patients. We hypothesized that higher pretreatment AS would
predict worse treatment outcome. Second, theoretically this effect
should be observed for all anxiety (related) disorders treated with ex-
posure therapies. Therefore, the second hypothesis was that AS would
predict worse treatment outcome for patients with a primary anxiety
disorder, health anxiety, or PTSD. Finally, there is the issue of treatment
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length. As Keeley, Storch, Merlo, and Geffken (2008) noticed, treatment
length is fixed in many controlled studies. Worse end-state functioning
in patients with severe initial symptoms (de Haan et al., 1997; Keeley
et al., 2008), comorbidity (Dreessen & Arntz, 1998), and high AS
(Wolitzky-Taylor et al., 2012) may be due to this restriction. The
variability of treatment length in the present sample allowed for
studying AS as its predictor. Considering the difficulties with (learning
from) exposure assignments that we expected for high AS individuals,
our third hypothesis was that higher AS would predict longer treatment
length.

These hypotheses were tested in patients with anxiety (related)
disorders treated at an outpatient Anxiety clinic between 2007 and
2016. Patients received psychological treatment which included con-
frontations with feared stimuli and situations, supplemented with
medication if clinically indicated. AS was measured with the ASI-3
(Taylor et al., 2007). Treatment outcome was measured with the Yale-
Brown Obsessive-Compulsive Scale (Y-BOCS; Goodman, Price,
Rasmussen, Mazure, Delgado, et al., 1989; Goodman, Price, Rasmussen,
Mazure, Fleischmann, et al., 1989) and the Brief Symptom Inventory
(BSI; de Beurs & Zitman, 2006).

2. Method

2.1. Sample

Patients were referred between November 2007 and January 2016.
After the intake interview, as part of the full intake procedure, primary2

and comorbid diagnoses were established through the Dutch translation
(van Groenestijn, Akkerhuis, Kupka, Schneider & Nolen, 1998) of the
Structured Clinical Interview for DSM-IV Axis I Disorders (SCID-I; First,
Spitzer, Gibbon, & Williams, 1996), conducted by trained interviewers.
A power analysis conducted with G*Power (Faul, Erdfelder, Buchner, &
Lang, 2009) indicated that for a power of 80% and Cohen's f2 = 0.08
for the local effect of AS on treatment outcome (based on the study of
Blakey et al., 2017) a sample of 107 patients is required. This re-
quirement was met for patients with a primary OCD diagnosis
(n=110). Sample sizes of patients with a primary anxiety disorder,
health anxiety, or PTSD, were too small to answer the research question
for each disorder separately. Therefore, we considered these disorders
together (n=285).3 To detect a small effect of pretreatment AS pre-
dicting treatment length, a sample size of 395 patients is required for a
power of 80%. With treatment length known for 394 patients, this re-
quirement was nearly met.

Most patients (63%) identified as female. On average, patients were
34.3 (SD = 10.3) years old. The majority (75%) had received previous
treatment. Within this group, more than half (at least 53%) had re-
ceived CBT. The remainder received other psychological and/or phar-
macological treatments. Comorbidity rates are provided in Table 1.
Patients who filled in the Y-BOCS reported pretreatment symptoms (M
= 21.51, SD = 8.06) in the moderate to severe range (van Balkom, de
Beurs, Hovens, & van Vliet, 2004). Pretreatment BSI scores (M= 1.34,
SD = 0.68) indicated clinically significant general symptom severity
(de Beurs & Zitman, 2006). Pretreatment ASI-3 scores (M = 24.06, SD
= 13.59) were clinically significant as well (Taylor et al., 2007;
Wheaton et al., 2012). A paired samples t-test revealed that posttreat-
ment Y-BOCS scores (M = 13.52, SD = 8.39) were significantly lower
than pretreatment scores, t(104)= 11.78, p < .001, d =0.99, a large
effect. Posttreatment BSI scores (M = 0.90, SD = 0.68) were sig-
nificantly lower than pretreatment scores, t(394)= 15.33, p < .001, d
=0.64, a medium to large effect. Likewise, posttreatment ASI-3 scores
(M = 16.59, SD = 12.52) were significantly lower than pretreatment

scores, t(345)= 11.55, p < .001, d =0.54, a medium effect. Pre- and
posttreatment BSI and ASI scores, split by primary disorder, are pre-
sented in Table 2.

The complete sample used in the present study (n=395) was
compared to patients who were excluded because of missing values in
BSI and/or ASI (n=832) with respect to comorbidity, leaving therapy
prematurely, pretreatment general symptom severity and pretreatment
AS. A Chi square test revealed that there was no significant association
between missingness and having one or more comorbid disorders,
χ2(1)= 0.48, p= .49. There was, however, a significant association
between missingness and leaving therapy prematurely, χ2 (1) = 80.70,
p < .001. The odds of leaving treatment prematurely was 46.06 times
higher for patients with missing values than for patients without
missing values. Because of the issue of non-normality and different
group sizes, the non-parametric Kruskal-Wallis test was used to com-
pare patients with and without missing values on pretreatment general
symptom severity and pretreatment AS. Patients with missing values
had higher pretreatment BSI scores (M = 1.56, SD = 0.78) than pa-
tients with no missing values (M = 1.34, SD = 0.68), H(1) = 19.23,
p < .001, ε2 = 0.02, a small effect. Patients with and patients without
missing values did not differ in pretreatment ASI-3 scores, H(1) = 1.31,
p= .25.

2.2. Measures

After referral patients received per e-mail a link to generic measures
of psychopathology and daily functioning, including the BSI and the
ASI-3. Disorder specific measures such as the Y-BOCS were sent to
patients depending on primary diagnosis. The questionnaires were
filled in on patients’ personal computers outside of the clinic. After
termination of treatment, patients filled in the measures again.

2.2.1. Obsessive-compulsive symptom severity
Obsessive compulsive symptom severity in the past week was

measured with a self-report version of the Y-BOCS (Goodman, Price,
Rasmussen, Mazure, Delgado, et al., 1989; Goodman, Price, Rasmussen,
Mazure, Fleischmann, et al., 1989), which consists of 10 items. Ratings
were provided on a 5-point Likert scale with a range from 0 (“none”) to
4 (“extreme”). From 2012 onward, a more fine-grained 11-point scale
was utilized for the items measuring time spent on obsessions and
compulsions. For the present study these answers were recoded to the
original 5-point scale. The instrument is sensitive to measure change
associated with treatment (van Oppen, Emmelkamp, van Balkom, & van
Dyck, 1995). Interrater-reliability, convergent and divergent validity
were demonstrated in a Dutch clinical sample (Arrindell, de Vlaming,
Eisenhardt, van Berkum, & Kwee, 2002). Internal consistencies in the
current sample were good; α= .88 for the obsessions subscale, α= .91
for the compulsions subscale, and α= .89 for the total scale.

2.2.2. General symptom severity
General symptom severity was measured with the Dutch translation

(de Beurs & Zitman, 2006) of the BSI (Derogatis, 1975b), a 53-item
shortened version of the SCL-90-R (Derogatis, 1975a). The BSI mea-
sures 9 dimensions of psychopathology: anxiety, agoraphobia, depres-
sion, somatization, cognitive-performance deficits, interpersonal sensi-
tivity, hostility, paranoid ideation, and psychoticism. For each item,
patients were asked how much they were bothered by that problem
during the past week. Answers were provided on a 5-point Likert scale
ranging from 0 (“not at all”) to 4 (“very much”). The BSI was found to
be as sensitive to measure improvement with therapy as disorder spe-
cific measures (van der Mheen, ter Mors, van den Hout, & Cath, 2018).
De Beurs and Zitman demonstrated concurrent, convergent, and di-
vergent validity, an acceptable to good test-retest reliability, and ac-
ceptable to good internal consistencies. The psychoticism subscale de-
monstrated questionable internal consistency in the current sample
(α= .68). Internal consistency was acceptable to good for the other

2 Primary in severity or relevance to treatment, as judged by the interviewer.
3 For the sake of brevity, we refer to anxiety disorders, health anxiety, and

PTSD as mixed anxiety disorders throughout the remainder of the text.
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subscales (α= .79 to .88) and excellent for the BSI total score (α= .96).

2.2.3. Anxiety sensitivity
AS was measured with the ASI-3 (Taylor et al., 2007), a self-report

measure with three 6-item subscales: somatic concerns, social concerns,
and cognitive concerns. Patients indicated how much they agreed with
each statement on a 5-point scale (0= very little, 4= very much).
Taylor et al. (2007) constructed the ASI-3 by selecting items from the
ASI-Revised (Taylor & Cox, 1998a, 1998b) that correspond to only one
of the three domains to emphasize content validity. The average total
ASI-3 score was 10.7 for n=536 healthy individuals in the Netherlands
(Taylor et al., 2007) and around 29 for patients with anxiety (related)
disorders (in samples from the United States and Canada; Taylor et al.,
2007; Wheaton et al., 2012). Taylor et al. (2007) demonstrated factorial
validity of the ASI-3 in 6 replication samples, as well as convergent,
discriminant, and criterion related validity. Internal consistencies of the
scales were acceptable to good. The ASI-3 demonstrated good internal

consistency in the current sample (a = .91 for the somatic subscale, a
= .81. for the social subscale, a= .88 for the cognitive subscale, and a
= .90 for the total score).

2.3. Treatment

Patients received treatment at the Academic Anxiety outpatient
clinic of Altrecht Mental Health Centre in the Netherlands that treats
patients suffering from severe anxiety disorders, health anxiety, ob-
sessive-compulsive spectrum disorders, and PTSD. These patients have
either not profited from earlier state of the art pharmacological and/or
psychological treatment, or the risk of a clinically unfavorable prog-
nosis after treatment in a non-academic clinic appears high. Patients
received time-limited CBT with an average of 21.0 treatment sessions
(SD = 13.6), consisting of mainly exposure therapy. In addition to
discouraging safety behaviors, this real-life contact with situations or
objects to learn that feared catastrophes are not occurring and/ or that

Table 1
Psychiatric comorbidity rates.

Comorbid disorder

Primary disorder Anxiety PTSD HA OCD Mood Other ≥1

OCD (n=110) 46 (42%) 6 (5%) 7 (6%) NA 51 (46%) 23 (21%) 77 (70%)
SAD (n=89) 19 (21%) 3 (3%) 5 (6%) 7 (8%) 66 (74%) 7 (8%) 72 (81%)
PD (n=82) 32 (39%) 3 (4%) 4 (5%) 5 (6%) 45 (55%) 5 (6%) 59 (72%)
GAD (n=44) 23 (52%) 1 (2%) 5 (11%) 6 (14%) 26 (59%) 1 (2%) 33 (75%)
PTSD (n=40) 20 (50%) 0 0 0 28 (70%) 4 (10%) 34 (85%)
HA (n=17) 11 (65%) 0 NA 1 (6%) 7 (41%) 1 (6%) 12 (71%)
SP (n=13) 6 (46%) 0 1 (8%) 1 (8%) 4 (31%) 1 (8%) 9 (69%)
Total (n=395) 157 (40%) 13 (3%) 22 (6%) 20 (5%) 227 (57%) 42 (11%) 296 (75%)

Note. OCD= obsessive-compulsive disorder; SAD= social anxiety disorder; PD = panic disorder; GAD= generalized anxiety disorder; PTSD = posttraumatic stress
disorder; HA = health anxiety; SP = specific phobia.

Table 2
Pretreatment and posttreatment BSI and ASI-3 scores.

Pretreatment BSI Posttreatment BSI Pretreatment ASI-3 Posttreatment ASI-3

Primary disorder M (SD) M (SD) M (SD) M (SD)

OCD (n=110) 1.30 (0.68) 0.93 (0.68)* 21.48 (13.93) 16.46 (11.68)*

SAD (n=89) 1.41 (0.55) 0.89 (0.57)* 24.38 (20.99) 16.53 (11.13)*

Panic disorder (n=82) 1.31 (0.65) 0.91 (0.65)* 27.43 (14.14) 18.90 (13.81)*

GAD (n=44) 1.27 (0.78) 0.84 (0.79)* 24.82 (13.65) 14.93 (13.48)*

PTSD (n=40) 1.63 (0.83) 0.98 (0.84)* 23.03 (16.17) 13.91 (13.64)*

Health anxiety (n=17) 1.17 (0.69) 0.89 (0.85)NS 28.65 (11.97) 20.69 (14.15)NS

Specific phobia (n=13) 0.91 (0.63) 0.55 (0.47)NS 17.15 (11.27) 11.58 (8.98) NS

Total sample (n=395) 1.34 (0.68) 0.90 (0.68)* 24.06 (13.59) 16.59 (12.52)*

Note. BSI = Brief Symptom Inventory; ASI-3=Anxiety Sensitivity Index-3; OCD =obsessive-compulsive disorder; SAD = social anxiety disorder; GAD =gen-
eralized anxiety disorder; PTSD =posttraumatic stress disorder.
* p < .001; NS = not significant at α=0.003 (Bonferroni corrected for multiple testing).

Table 3
Results from the hierarchical linear regression predicting posttreatment Y-BOCS scores from pretreatment ASI-3 scores, controlling for pretreatment Y-BOCS and BSI
scores.

B (95% CI) SEB β p

Block 1 Constant −1.69 [− 4.45, 1.20] 1.61 .29
Δ R2 =.43 Pretreatment Y-BOCS 0.60 [0.42, 0.78] 0.09 0.58 .001
p < .001 Pretreatment BSI 1.80 [− 0.48, 4.23] 1.15 0.15 .12
Block 2 Constant − 1.49 [− 4.34, 1.50] 1.66 .39
Δ R2 < .001 Pretreatment Y-BOCS 0.59 [0.41, 0.76] 0.09 0.57 .001
p=.77 Pretreatment BSI 2.06 [− 0.72, 4.82] 1.31 0.17 .11

Pretreatment ASI− 3 −0.02 [− 0.14, 0.10] 0.06 −0.03 .78

Note. Y-BOCS = Yale-Brown Obsessive-Compulsive Scale; BSI = Brief Symptom Inventory; ASI-3=Anxiety Sensitivity Index-3. 95% bias-corrected and accelerated
confidence intervals reported in parentheses. Confidence intervals and standard errors based on 1000 bootstrap samples.
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anxiety can be tolerated was a crucial common element in the treat-
ments patients received. PTSD was mainly treated with eye movement
desensitization and reprocessing (EMDR). In EMDR, patients need to
focus on a disturbing image or memory as well as on emotions and
cognitive elements connected with it whilst making eye movements.
EMDR is at least as effective as CBT for treating PTSD (Bisson &
Andrew, 2008; Chen, Zhang, Hu, & Liang, 2015).

Care was mainly delivered face-to-face, with the option of blended
e-health. The choice for individual and/ or group treatment was made
by taking in consideration patient preferences concerning therapy in
individual or group format, the clinician's judgement and pragmatic
reasons such as waitlists and the patient's availability. In the case of
comorbid depression or partial or no (anticipated) recovery with only
psychological treatment, treatment was supplemented with medication
for approximately 60% of patients, mainly in the form of selective
serotonin reuptake inhibitors (SSRIs). Treatment focused on the pri-
mary disorder had a positive impact on comorbid symptoms in some
patients. In that case, not all diagnosed problems needed to be ad-
dressed. Other patients were left with significant (comorbid) psycho-
pathology. For these patients either a different treatment focus was
chosen, or referral to another clinic took place.

2.4. Data analyses

Data were analyzed with IBM SPSS Statistics Data Editor version 24.
Hierarchical linear regressions were run at an alpha level of .05 to
answer the research questions. 105 patients had pre- and posttreatment
Y-BOCS data available. For these patients, posttreatment Y-BOCS served
as the dependent variable with pretreatment Y-BOCS entered as pre-
dictor in the first block. Separate analyses, in OCD as well as in mixed
anxiety disorders, were run with posttreatment BSI as dependent vari-
able. Pretreatment BSI was entered in the first block to consider the
potential effect of pretreatment presence and severity of symptoms on
treatment outcome (Olatunji, Cisler, & Tolin, 2010; Taylor et al., 2012).
Pretreatment ASI-3 was entered in the second block. Number of treat-
ment sessions served as dependent variable in the prediction of treat-
ment length. Item content of the social concerns dimension overlaps
with the diagnostic criteria of social anxiety disorder (American
Psychiatric Association (APA), 1994, 2013). Likewise, the somatic and
cognitive concerns dimensions of AS are inextricably linked to the
symptomatology of panic disorder (APA, 1994, 2013; Clark, 1986).
Despite the unstandardized nature of treatment, we feel safe to assume
that AS concerns were addressed in panic disorder treatments. There-
fore, the prognostic value of AS in these patients may be obscured. To
test this possibility, we conducted exploratory analyses excluding pa-
tients with a primary panic disorder or social anxiety disorder.

3. Results

Data were first screened for linearity, univariate and multivariate
outliers, outliers in the prediction, influential cases, independence and
normality of error terms, homoscedasticity, and multicollinearity.

3.1. Prediction of treatment outcome in OCD

We hypothesized that pretreatment AS would predict posttreatment
OCD symptom severity and general symptom severity, controlling for
pretreatment general symptom severity. Given the concern of hetero-
scedasticity of residuals, confidence intervals for the regression coeffi-
cients were bootstrapped. Results are displayed in Tables 3 and 4.
Pretreatment ASI-3 scores did not lead to a significant improvement in
the prediction of posttreatment Y-BOCS scores (Δ R2< .001, p= .77)
or BSI scores (Δ R2 = .002, p= .51).

3.2. Prediction of treatment outcome in mixed anxiety disorders

There were univariate outliers in posttreatment BSI scores in our
subsample of mixed anxiety disorders, identified by z-scores of 3.34,
3.39, and 3.42. There were, however, no cases with undue influence on
the model (Cooks distance<1), so we decided to retain these cases.
Given the concern of heteroscedasticity, confidence intervals for the
regression coefficients were bootstrapped. The results from the regres-
sion are shown in Table 5. Pretreatment ASI-3 scores did not contribute
significantly to the prediction of posttreatment BSI scores in patients
with mixed anxiety disorders, Δ R2 = .002, p= .37. The results of the
exploratory analysis excluding patients with a primary panic disorder
or social anxiety disorder resembled those from the primary analysis.
Pretreatment ASI-3 scores did not contribute significantly to the pre-
diction of posttreatment BSI scores, Δ R2 = .003, p= .42.4

3.3. Prediction of treatment length in OCD and mixed anxiety disorders

Inspection of z-scores revealed that there were three univariate
outliers in number of treatment sessions, with values 3.95, 4.17, and
6.89. No cases with undue influence on the model were found (Cook's
distance< 1), so the outliers were retained. There were 12 cases with
standardized residual> 2.58, which suggests the model is a poor fit to
the data. Given the concern of non-normality of residuals, confidence
intervals for the regression coefficients were bootstrapped. Results are
shown in Table 6. Pretreatment ASI-3 scores did not contribute

Table 4
Results from the hierarchical linear regression predicting posttreatment BSI
scores from pretreatment ASI-3 scores, controlling for pretreatment BSI scores,
in OCD patients.

B (95% CI) SEB β p

Block 1 Constant 0.05 [− 0.11, 0.22] 0.08 .55
Δ R2 = .47 Pretreatment BSI 0.68 [0.53, 0.81] 0.07 0.69 .001
p < .001
Block 2 Constant 0.06 [− 0.09, 0.22] 0.08 .44
Δ R2 = .002 Pretreatment BSI 0.72 [0.49, 0.96] 0.11 0.73 .001
p= .51 Pretreatment ASI-3 − 0.003 [−0.01,

0.01]
0.01 − 0.06 .57

Note. BSI = Brief Symptom Inventory; ASI-3=Anxiety Sensitivity Index-3.
95% bias-corrected and accelerated confidence intervals reported in par-
entheses. Confidence intervals and standard errors based on 1000 bootstrap
samples.

Table 5
Results from the hierarchical linear regression predicting posttreatment BSI
scores from pretreatment ASI-3 scores, controlling for pretreatment BSI scores,
in mixed anxiety disorders.

B (95% CI) SEB β p

Block 1 Constant 0.02 [− 0.11, 0.14] 0.07 .83
Δ R2 = .41 Pretreatment BSI 0.64 [0.53, 0.76] 0.06 0.64 .001
p < .001
Block 2 Constant − 0.01[− 0.15, 0.13] 0.07 .91
Δ R2 = .002 Pretreatment BSI 0.61 [0.48, 0.74] 0.07 0.61 .001
p= .37 Pretreatment ASI-3 0.003 [−0.003,0.01] 0.003 0.05 .38

Note. BSI = Brief Symptom Inventory; ASI-3=Anxiety Sensitivity Index-3.
95% bias-corrected and accelerated confidence intervals reported in par-
entheses. Confidence intervals and standard errors based on 1000 bootstrap
samples.

4 Additional analyses were performed with BSI subscales anxiety, agor-
aphobia, and somatization. These subscales were thought to be more closely
related to AS than BSI total score. Neither in OCD, mixed anxiety disorders, or
mixed anxiety disorders excluding panic disorder and social anxiety disorder
did ASI-3 scores predict treatment outcome as measured with these subscales.
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significantly to the prediction of posttreatment BSI scores, Δ R2= .002,
p= .39. To explore whether excluding patients with a primary panic
disorder or social anxiety disorder would lead to different results, we
conducted the regression again excluding these patients. Pretreatment
ASI-3 scores did not contribute significantly to prediction of posttreat-
ment BSI scores, Δ R2 = .003, p= .38.

4. Discussion

The hypotheses that AS would predict treatment outcome and
treatment length in OCD, anxiety disorders, health anxiety, or PTSD
were not supported by the data. These null findings contradict earlier
studies, in which AS predicted treatment outcome in CBT for OCD
(Blakey et al., 2017), for panic disorder (Ino et al., 2017), for panic
disorder and social anxiety disorder (Nowakowski et al., 2016), and for
OCD, anxiety disorders, and PTSD (Wolitzky-Taylor et al., 2012). A first
explanation for the absence of a prognostic value of ASI-3 scores may be
that, over the course of treatment, clinicians may have reduced pa-
tients’ concerns about anxiety symptoms. AS can be effectively targeted
by cognitive-behavioral techniques (Boswell et al., 2013; Schmidt,
Norr, Allan, Raines, & Capron, 2017; Smits, Berry, Tart, & Powers,
2008). For example, by talking about their anxiety symptoms to a
therapist, the patient can experience that he/she is not negatively
evaluated because of them. Despite the limitation of unstandardized
treatment content, we assumed that AS was an issue at least in panic
disorder treatments. However, excluding these patients from the ana-
lyses did not change our results. In fact, in our sample ASI-3 scores
decreased from pretreatment to posttreatment across diagnoses. Un-
fortunately, it is unclear whether this decrease in AS preceded change
in symptom severity.

A second possible explanation points to differences in clinical
characteristics. For example, the sample of Blakey et al. (2017) received
residential treatment, whereas the sample in the present study received
outpatient care. In the latter, patients’ progress with CBT is even more
dependent on patients doing their “homework” without the direct
support of a therapist. In turn, clinicians in an outpatient clinic may be
more alert on beliefs that interfere with engaging in exposure assign-
ments, challenging these beliefs in time. Third, the reason that we failed
to replicate earlier findings might be statistical issues in the studies that
reported them. Without controlling for change in anxiety symptoms,
the prognostic value of pre- to posttreatment change in AS
(Nowakowski et al., 2016) remains uncertain. The large number of
variables in the analyses of Wolitzky-Taylor et al. (2012) and Ino et al.
(2017) in combination with their modest sample sizes could result in
overfitting. That is, the results may reflect noise in the sample at hand
and may not replicate in other samples (e.g., Babyak, 2004). Not certain
what to expect, Wolitzky-Taylor et al. (2012) explored the prognostic
value of both AS and a quadratic AS term. They noticed that their

inclusion of several predictors, with and without a theoretical basis,
could have led to Type I error. In our data there was neither a linear nor
a non-linear association between AS and treatment outcome.

It can of course not be ruled out that our study is a false non-re-
plication. Insufficient power and bias in the replication effort
(Ioannidis, 2012) increase the chance of making this Type II error. Our
power calculations suggest that our analyses were adequately powered.
That said, by relying on a single effect size value reported by Blakey
et al. (2017) and disregarding sampling variability, we could have
overestimated the obtained power (Maxwell, Lau, & Howard, 2015).
Complete case analysis could have led to biased results. Our conclusions
may only apply to a specific subgroup; patients who were included in
the analyses were characterized by lower pretreatment general
symptom severity than patients who were excluded because of missing
values. Nevertheless, the size of this effect was small; in both groups
scores were mostly in the clinical range. In addition, groups did not
differ in having one or more comorbid disorders. Patients who were not
included in the analyses were more likely to leave therapy prematurely
but did not differ in AS, our variable of interest.

Our null findings cast doubt on the credibility of earlier scientific
results. Of course, multiple replication studies are needed to conclude
that an effect is non-existent (Maxwell et al., 2015). But note that for
the ASI-3 to be clinically helpful in predicting treatment results, the
effects should not only be statistically significant but also clinically
meaningful. In the study of Blakey et al. (2017) AS predicted 5% of the
variance in treatment outcome scores. In the study of Wolitzky-Taylor
et al. (2012), the best and the worse treatment outcome that could be
ascribed to variability in AS both fell within 1 SD from average ex-
periences of anxiety in the general population (Schalet, Cook, Choi, &
Cella, 2014). In the study of Ino et al. (2017), 1 SD increase in ASI
subscale scores predicted from |0.11| to |0.32| SD variation in post-
treatment psychiatric and psychosomatic symptom severity. The clin-
ical relevance of this finding remains obscure. From these figures it
seems unlikely that the ASI will come to serve as a useful clinical tool in
the prediction of therapy success or failure.

Future research on treatment outcome with CBT may perhaps not
focus only on patient characteristics. For example, Wolitzky-Taylor
et al. (2018) focused on barriers to delivering and receiving exposure-
based CBT in anxiety disorders and PTSD at the level of the patient, the
clinician, the organization, and the service system, from the perspec-
tives of patients, providers, and clinic administrators. Shafran et al.
(2009) and Waller (2009) pointed to the role of clinicians in the sub-
optimal delivery of CBT. For example, clinician's adherence to the CBT
protocol interacted with panic disorder patients’ motivation to change
to predict treatment outcome (N=205; Huppert, Barlow, Gorman,
Shear, & Woods, 2006). Predicting treatment effects may be improved
by including variables other than patient features.
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