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ABSTRACT

Background. Randomized clinical trials indicate a benefit from combining medications with
cognitive behavioral therapy (CBT) relative to medication alone for panic disorder. Using an as-
treated analysis, we evaluated whether the addition of CBT enhanced outcomes for panic disorder
relative to medications alone in the primary-care setting.

Method. Primary-care patients with panic disorder reported on their receipt of CBT and medica-
tions over the 3 months following baseline assessment. The degree to which outcomes for those who
used anti-panic medications were enhanced by the receipt of at least one component of CBT was
analyzed using a propensity score model that took into account observable baseline patient
characteristics influencing both treatment selection and outcomes.

Results. The addition of CBT resulted in statistically and clinically significant improvements at 3
months on anxiety sensitivity, social avoidance, and disability. Also, patients receiving CBT in the
first 3 months of the study were more improved at 12 months than patients who took medications
only during the first 3 months of the study.

Conclusions. The clinical utility of the findings are discussed in terms of the importance of primary-
care physicians encouraging their panic disorder patients to receive CBT as well as medications.

INTRODUCTION

The relative efficacies of cognitive behavioral
therapy (CBT) and medications for panic dis-
order have been compared via randomized
controlled trials (e.g. Barlow et al. 2000) and
meta-analyses of independent and combined
studies of each treatment approach (e.g. van
Balkom et al. 1997). In general, the results indi-
cate that each approach is more effective than

waitlist or placebo conditions, and an advantage
exists for a combined treatment approach whilst
medication is continued (Telch & Lucas, 1994;
de Beurs et al. 1995; Barlow et al. 2000). Also,
CBT tends to yield more durable effects than
medications once they are discontinued (Marks
et al. 1993; Barlow & Lehman, 1996; Barlow
et al. 2000; Nadiga et al. 2003).

However, these results derive mostly from
samples of patients who actively seek treatment
in specialized mental health settings or are part
of clinical research trials. Hence, they possess
limited generalizability to primary-care prac-
tices, where the majority of individuals with
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anxiety disorders seek treatment (e.g. Goisman
et al. 1994; Kessler et al. 1998, 1999; Roy-Byrne
et al. 1999; Young et al. 2001; Harman et al.
2002).

Previously, we reported the effects of random
assignment to a collaborative care treatment,
involving resources for cognitive behavioral
therapy and expert based guidelines for psy-
chotropic medication, compared to treatment as
usual, all conducted in the primary-care setting
(Craske et al. 2002; Roy-Byrne et al. 2003).
Patients randomized to collaborative care were
offered six in-person CBT visits with a beha-
vioral health specialist over a 3-month interval,
and recommendations for appropriate anti-
panic medication. Overall, we found that pa-
tients randomized to collaborative care achieved
lower symptom severity and higher functioning
that was sustained for 12 months than partici-
pants randomized to treatment as usual (Roy-
Byrne et al. 2005). A unique aspect of our design
was flexibility in terms of treatment received.
That is, although patients were randomized to
receive a combination of CBT and medication
(or treatment-as-usual, which generally con-
sisted of medication only, though they were free
to access other community resources available
to them), they were not dropped if they were
non-compliant with either or both treatment
modalities. We tracked the receipt of anti-panic
medication and CBT in our entire sample, whe-
ther randomized to collaborative care or treat-
ment as usual. Thus, in this report, we evaluate
the effect of receiving CBT and medications in
comparison to receiving medications only. This
particular comparison was selected because the
majority of the sample was taking medication,
as would be expected since it is the most com-
mon treatment modality for panic and anxiety
disorders within primary-care settings (Roy-
Byrne et al. 1999, 2002).

Without the benefit of random assignment to
CBT and medications versus medications only,
it is necessary to control for patients character-
istics that are associated with treatment selec-
tion and outcomes. This can be done using a
propensity score adjustment method that mod-
els the probability of selecting the ‘medications
only’ treatment based on a set of patient
characteristics (Rosenbaum & Rubin, 1983).
Propensity scores eliminate the bias induced by
differences in observed characteristics, although

they cannot eliminate the potential bias due to
differences in unmeasured characteristics. This
methodology has been used previously in the
psychiatric outcomes literature. Leon et al.
(2003), using a propensity for treatment adjust-
ment, found that Collaborative Depression
participants who received higher levels of anti-
depressant medication were nearly twice as
likely to recover from their depressive episodes
as those who received no medication treatment.
In contrast, those who received lower levels of
medications were no more likely to recover than
those who were untreated. After controlling for
similar ‘sickness bias ’ variables via instrumental
analyses, Schoenbaum et al. (2002) found that
‘appropriate care ’ for depression among
primary-care patients was related to improved
symptom outcomes and employment status
relative to ‘no care ’ or ‘ inappropriate care ’.

The goal of the current study was to evaluate
the relative effectiveness of medication and CBT
versus medications alone for panic disorder in
the primary-care setting, controlling for
observed sources of bias that influence the
propensity to use either type of treatment and
outcomes. The combination of CBT and
medications was hypothesized to yield superior
outcomes compared to medications alone in this
primary-care sample.

METHOD

Setting and participants

Participants for the larger, intent-to-treat ran-
domized trial (Roy-Byrne et al. 2005) were
recruited from university-affiliated primary-care
clinics in Seattle, San Diego, and Los Angeles.
Eligible subjects (a) were between 18 and 70
years old, (b) met DSM-IV criteria for panic
disorder (PD) with at least one panic attack in
the prior week, (c) were English-speaking, (d)
had access to a telephone, and (e) were ‘willing
to accept ’ a combined treatment of anti-anxiety
medication and cognitive behavioral therapy
(CBT). Psychiatric and medical co-morbidities
were not reasons for exclusion, except those that
were potentially life threatening (i.e. suicidal
ideation, terminal medical illness) or those
expected to severely limit patient participation
or adherence (e.g. psychosis, current substance
abuse, dementia, pregnancy). Patients receiving
psychiatric disability benefits or those already
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seeing a psychiatrist or cognitive behavioral
therapist were excluded. Subjects were recruited
in clinic waiting rooms using a validated two-
question PD screener (Stein et al. 1999). Refer-
rals from clinic physicians also were actively
solicited.Allpositivescreenedorreferredpatients
were administered the Composite International
Diagnostic Interview (CIDI; WHO, 1997) over
the phone by a research assistant to determine
eligibility. The study was approved by the
Institutional Review Boards of all three uni-
versities (University of Washington, University
of California, Los Angeles, and University of
California, San Diego).

Treatment received

Participants in the larger trial were randomized
to Collaborative Care, (i.e. they were offered
CBT and expert medication recommendations)
or to Treatment as Usual (which typically en-
tailed no treatment or pharmacotherapy alone,
provided by the primary-care provider). Of in-
terest herein was the comparison of participants
who received CBT and medications versus
medications alone, regardless of the initial ran-
dom assignment. Treatment received during the
prior 3 months was assessed for all participants
at the 3-month outcome assessment.

For receipt of CBT, each participant was
asked to indicate whether they had received the
following seven CBT therapeutic strategies over
the last 3 months (see Table 1) : relaxation
practice, such as breathing retraining or medi-
tation; exposure to feared situations rather than
avoiding such situations; homework assign-
ments ; practice of new behaviors in session

(e.g. management of uncomfortable bodily sen-
sations) ; detailed information about panic
attacks ; identification of distortions in thinking
and beliefs ; and restructuring of distortions. A
liberal criterion of endorsement of at least one
CBT item was used to dichotomize the sample,
so as to maintain adequate cell sizes and stat-
istical power for analyses. Notably, the majority
of patients endorsed more than one CBT item
(mean=6).

For receipt of medications, participants were
asked about medications they had taken over
the last 3 months. A liberal criterion of anti-
panic pharmacotherapy (see Stein et al. 2004)
was used to dichotomize the sample as having
received pharmacotherapy or not so as to
maintain adequate cells sizes and statistical
power. Notably, 72.1% of those receiving anti-
panic pharmacotherapy reported having done
so at an appropriate dose (according to our
medication algorithm; Roy-Byrne et al. 1998)
for at least 6 weeks.

Outcome variables

Assessments were derived from telephone-
interviewer-administered questionnaires, queried
by interviewers blind to intervention status
(collaborative care versus treatment as usual), at
baseline and at 3-month and 12-month follow-
ups. The interview included portions of the
CIDI interview (WHO, 1997) at baseline only;
a battery of scales and individual items to
dimensionally measure severity of symptoms,
disability and quality of life (see below); and
questions regarding treatment received (de-
scribed above) and health care utilization.

Table 1. Endorsement of components of cognitive behavioral therapy (CBT) received

CBT components
Collaborative care

(n=90)*
Treatment as usual

(n=89)
Total sample
(n=179)

Relaxation 66 (73.3%) 11 (12.4%) 77 (43.0%)
Exposure to feared situations 64 (71.1%) 11 (12.4%) 75 (41.9%)
Homework 67 (74.4%) 10 (11.2%) 77 (43.0%)
Change behavioral responses to
feared bodily sensations

65 (72.2%) 12 (13.5%) 77 (43.0%)

Information about
panic attacks

66 (73.3%) 13 (14.6%) 79 (49.7%)

Identify cognitive
errors

71 (78.9%) 18 (16.9%) 89 (49.7%)

Challenge cognitive
errors

67 (74.4%) 15 (16.9%) 82 (45.8%)

* Missing data for one participant.
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Measures of interest for the current report are
described below.

Symptom measures included the Anxiety
Sensitivity Index (ASI; Reiss et al. 1986), which
measures discomfort with anxiety-related
symptoms, with good psychometric properties
(McNally, 1989; Peterson & Reiss, 1992; Rapee
& Medoro, 1994; Zinbarg et al. 1997; Zinbarg
et al. 1999). The ASI was our primary outcome
measure. The Fear Questionnaire (FQ; Marks
& Mathews, 1979) measures phobic avoidance
of agoraphobia, and social and blood/injury/
injection situations, with adequate to good re-
liability and good validity (e.g. Cox et al. 1993).
We evaluated the agoraphobia and social pho-
bia subscales of the Fear Questionnaire as well
as the total (agoraphobia plus social phobia)
avoidance score. Depressive symptoms were
measured using the Center for Epidemiological
Studies – Depression Scale (CES-D), a 20-item
scale with good internal consistency and excel-
lent convergent and discriminative validity
(Radloff, 1977).

To measure functional status and health-
related quality of life, we used five items selected
from the larger WHO Disability Scale (WHO,
2001) and the global physical and mental health
scales of the short-form health survey SF-12
(PCS12, MCS12; Ware et al. 1996) which
reproduces SF-36 summary measures with an
accuracy of over 90% and has demonstrated
good validity (Ware et al. 1995). The five WHO
items possessed high internal consistency in our
sample (alpha=0.78) and correlated moderately
(r=x0.48) to strongly (r=x0.61) with the
emotional well-being and physical functioning
subscales, respectively, of the SF-12.

The current analyses focus primarily on out-
comes at 3 months. Secondarily, we assessed
whether the addition of CBT during the first 3
months was associated with different outcomes
at the 12-month assessment in comparison with
medications only during the first 3 months.

Propensity variables

Baseline values for the following measures were
considered to model the probability of selecting
the medications-only treatment (versus the
medications and CBT treatment option) : study
site (Seattle, Los Angeles, San Diego), insurance
status (uninsured or not), marital status (yes/
no), employed full-time (yes/no), years of

education, gender (female/male), minority status
(white, non-white), age, number of chronic
medical diseases, ASI, CES-D, FQ, WHO
Disability, PCS12, MCS12, frequency of limited
symptom and full panic attacks over the last
week and over the last month, and number of
other psychiatric diagnoses. Only those vari-
ables that were significantly different between
the groups under comparison were retained for
the propensity score model.

Statistical approach

As stated, the comparison between combined
CBT and medications versus medications alone
was of primary interest to test the hypothesis
that CBT enhances outcomes when added to the
standard treatment modality for panic disorder
in the primary-care setting (i.e. medications).
We elected not to compare patients who re-
ceived CBT with those who did not receive CBT
because the estimated CBT effect would be
confounded with the medications effect, as the
two groups differed in the proportion taking
medications: (67% of the patients receiving
CBT also received medications, whereas 56%
of the patients not receiving CBT received
medications).

RESULTS

Attrition

Baseline variables that were predictive of non-
response at the 3-month follow-up were limited
to site and frequency of full panic attacks in the
past week. Analyses of the 3-month outcomes
were weighted for non-response to correct for
biases due to attrition. Similarly the 12-month
outcomes were weighted by non-response, since
16 patients [CBT+medications (MEDS)=9;
MEDS only=7] dropped out of the study
between the 3-month and 12-month assessments.

Sample characteristics

Over one-third of subjects were of non-
Caucasian ethnicity, with a wide range of ages
(mean=41.2) and income levels. Seventy-six per
cent had 12 or more years of education and
67% were female. Almost two-thirds had a co-
morbid medical condition and over 70% had at
least one co-morbid mood or anxiety disorder;
39% reported clinically significant levels of
agoraphobia as defined by a score of 10 or
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higher on the Agoraphobia subscale of the Fear
Questionnaire.

Treatment characteristics

The endorsement rates for the seven CBT items
are shown in Table 1, and the number who
reported receiving anti-panic medication and/or
at least one CBT item, or neither, is shown in
Table 2.

Propensity score methodology

Because patients were not randomized to
MEDS only versus MEDS+CBT, but instead
were permitted to make use of one or both of
these treatments as they desired, the groups may
have differed in important ways. For example,
more severely distressed patients may be more
likely to choose MEDS+CBT compared with
MEDS alone. We used a propensity score
method (Rosenbaum & Rubin, 1983) to elimin-
ate the bias induced by differences of the base-
line characteristics between the two treatment
groups.

In this analysis, the propensity score is
defined as the probability that a patient with a
given set of baseline characteristics x is in the
MEDS-only group selects the treatment MEDS
only. This probability is used to build weights
(Hirano et al. 2003; McCaffrey et al. 2004) for
patients in the MEDS+CBT group. Patients in
the MEDS+CBT group who have similar
characteristics to patients in the MEDS-only
group have a larger propensity score and there-
fore are ‘upweighted’ when computing the
treatment effect. Patients in the MEDS+CBT
group with characteristics dissimilar to the
MEDS-only group are down-weighted when
computing the treatment effect. The ultimate
result of this weighting is to eliminate the
imbalance at baseline between MEDS only and
MEDS+CBT.

The propensity score was estimated using a
generalized boosted model (GBM) (Ridgeway,
1999; Friedman, 2001) instead of a logistic
linear regression. GBM is a non-parametric re-
gression technique and a general, automated,
data-adaptive modeling algorithm that can
estimate non-linear relationships between the
outcome of interest and many covariates. Some
of the advantages of GBM are: the ability to
capture non-linear effects and interaction terms;
handling continuous, nominal, ordinal, and

missing variables (or covariates) ; being in-
variant to one-to-one transformations of the
covariates ; and handling large numbers of
correlated variables. To fit such a model we
used the GBM package (Ridgeway, 2004),
which is available as an R-project library
(www.r-project.org).

Main analyses

Patients who received MEDS+CBT (n=62)
were compared with those who received MEDS
only (n=49), regardless of whether they were
randomized to Collaborative Care or Treatment
as Usual. Table 3 shows the means of baseline
variables used in the propensity score and the
associated p value for group differences for all
covariates (except Site), both before and after
weighting adjustment. For example, columns 5
and 6 in Table 3 show the means for each cov-
ariate in the MEDS+CBT group after the pro-
pensity score weighting adjustment and the
p value for the test comparing the weighted
mean of MEDS+CBT versus MEDS only. The
MEDS-only group tended to be ‘healthier ’ than
MEDS+CBT group at baseline, and the pro-
pensity score weights effectively eliminated
imbalances in the observed characteristics.

Table 4 shows the 3-month outcomes (i.e. the
difference in mean outcomes for MEDS only
versus MEDS+CBT) before and after the pro-
pensity score adjustment. After the propensity
adjustment, patients who received MEDS+
CBT generally were less symptomatic at
3 months than patients who received MEDS

Table 2. Distribution of as-treated groups
across randomized groups

Collaborative
care

Treatment
as usual

Randomization status 119 113
Responder status at
3 months
Non-responders 28 24
Responders 91 89

As-treated status for
responders
MEDS only 11 38 n=49 �

As-treated
CBT only 23 7
CBT+MEDS 48 14 n=62

analyses

None 9 30

MEDS, Any anti-panic agent; CBT, endorsed at least one CBT
component.
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only. The groups differed statistically on ASI,
FQ-Social subscale, and WHO disability.

In addition, the group differences were clini-
cally meaningful in size. A secondary represen-
tation of the clinical significance of the group
differences is the percentage of each group that
fell below established cut-offs on the outcome
indices for which such cut-offs exist (ASI, FQ-
Social). Although these statistics are not pro-
pensity-weighted, and thereby are likely biased,
they nonetheless indicate superior rates of
normative functioning within the CBT+MEDS
versus MEDS only groups: ASI less than 20,
CBT+MEDS=35%, MEDS only=29%; and
FQ-Social less than 10, CBT+MEDS=55%,
MEDS only=33%.

We examined 12-month outcomes as well.
These analyses control for observed baseline
differences that influenced which treatment
participants selected in the first 3 months of the
study, but do not control for variables that
may have influenced their choice of treatments
in the subsequent 9 months. As seen in Table 5,
significant differences were maintained for
ASI, FQ-Social subscale, and WHO disability.
In addition, two outcomes which were not
significant at the 3-month outcome became sig-
nificant at 12 months (CES-D and FQ-Total
Avoidance).

DISCUSSION

As hypothesized, primary-care patients with
panic disorder who received at least one

component of CBT in addition to anti-panic
medication achieved significantly better out-
comes at 3 months on some measures than those
treated with MEDS alone. Moreover, the results
were sustained and even enhanced when out-
comes were evaluated at 12 months, although,
as noted below, the reasons for this long-term
pattern are unclear. The propensity adjustments
effectively eliminated the baseline differences
between the two groups in the observed
characteristics, thus allowing comparison be-
tween the two as-treated groups even though
participants were self-selected rather than ran-
domized. It was interesting to note, however,
that participants who elected MEDS only were
less severe at baseline than those who elected
both CBT+MEDS, in terms of panic-related
symptomatology (Anxiety Sensitivity), general
mental health (MCS-12), and number of co-
morbid medical conditions. On the other hand,
they were also more likely to be already receiv-
ing an anti-panic medication at baseline. While
this could account for their lowered severity and
may have contributed to their choice to refrain
from an additional treatment modality (i.e.
CBT), we cannot rule out the possibility that
they were relatively treatment-resistant, and
hence, despite already being medicated, chose to
enter a treatment trial for panic disorder. Those
who additionally received CBT did not differ on
sociodemographic variables from those who did
not receive CBT, which is consistent with our
earlier findings that sociodemographic variables
did not relate to willingness to receive CBT

Table 3. Baseline covariate values before and after propensity-weighting

Covariate
MEDS
mean

MEDS+
CBT
mean

p value*
before

weighting

Propensity-score-
weighted
MEDS+
CBT mean

p value*
after

weighting

ASI (0–64) 31 36 0.01 34 0.24
Panic
frequency#

1.25 1.66 0.01 1.49 0.18

MCS12
(0–100)

38 33 0.03 36 0.44

No. of
medical conditions (0–7)

0.13 0.85 0.01 0.34 0.26

Anti-panic
medication at baseline
(yes/no)

0.81 0.63 0.04 0.77 0.64

MEDS, Any anti-panic agent ; CBT, endorsed at least one CBT component; ASI, Anxiety Sensitivity Index; MCS12, Mental health
Subscale of SF-12.
* Test of difference in covariate between MEDS and MEDS+CBT.
# Panic frequency (0–4; 0=none, 4=full panic attacks more than once per day, more days than not over last month).
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(Hazlett-Stevens et al. 2002). As an aside, it
is noteworthy that twice as many patients
randomized to collaborative care received CBT
alone than MEDS alone, indicating a general
preference for CBT. That the most common
treatment received in those randomized to
treatment as usual was MEDS likely reflects
standard practice for treating panic disorder in

primary care – which, according to our findings,
may be inconsistent with patient preferences for
non-pharmacologic treatments such as CBT.

Patients receiving at least one component of
CBT during the first 3 months of the study
maintained their positive outcomes at month 12.
Although positive long-term effects of CBT are
well established in intent-to-treat analyses, it

Table 4. Three-month outcomes for groups be-
fore and after propensity weighting (n=111)

Outcome
variable

MEDS meanx
MEDS+CBT mean
(before propensity
score weighting)

MEDS meanx
MEDS+CBT mean
(after propensity
score weighting)

CES-D (0–60) 25–22=2.7 25–21=4.1
S.D.=14.2 S.D.=14.2
ES=0.20 ES=0.29
(p=0.3) (p=0.17)

Panic
frequency*

1.19–1.31=x0.12 1.19–1.28=x0.09
S.D.=0.88 S.D.=0.88
ES=0.13 ES=0.10
(p=0.54) (p=0.65)

Social
avoidance
(0–40)#

20–16=3.6 20–15=5.0
S.D.=10.0 S.D.=10.0
ES=0.36 ES=0.50
(p=0.08) (p=0.02)

Agoraphobia
avoidance (0–40)$

16–13=2.7 16–14=1.7
S.D.=10.7 S.D.=10.7
ES=0.25 ES=0.16
(p=0.23) (p=0.57)

Total avoidance
(0–80)·

35–29=6.0 35–28=6.7
S.D.=19 S.D.=19
ES=0.33 ES=0.35
(p=0.11) (p=0.16)

WHO (0–25) 13–11=1.7 13–11=2.1
S.D.=5.2 S.D.=5.2
ES=0.33 ES=0.40
(p=0.06) (p=0.03)

MCS12 (0–100) 40–42=x1.72 40–42=x2.19
S.D.=11.15 S.D.=11.15
ES=x0.15 ES=x0.20
(p=0.43) (p=0.39)

PCS12
(01–00)

40–44=x3.4 40–44=x3.6
S.D.=13.6 S.D.=13.6
ES=x0.25 ES=x0.26
(p=0.17) (p=0.23)

ASI (0–64) 28–25=2.8 28–21=6.8
S.D.=14 S.D.=14
ES=0.20 ES=0.49
(p=0.30) (p=0.02)

MEDS, Any anti-panic agent ; CBT, endorsed at least one CBT
component ; CES-D, Center for Epidemiological Studies –
Depression Scale ; S.D., standard deviation; ES, effect size ; WHO,
World Health Organization Disability Scale ; MCS12, mental health
subscale of SF-12; PCS12, physical health subscale of SF-12; ASI,
Anxiety Sensitivity Index.
* Panic frequency (0–4; 0=none, 4=full panic attacks more than

once per day, more days than not over last month).
# Social avoidance=Social subscale of Fear Questionnaire.
$ Agoraphobia avoidance=Agoraphobic subscale of Fear

Questionnaire.
· Total Avoidance=sum of Social and Agoraphobia subscales of

Fear Questionnaire.

Table 5. Twelve-month outcomes for groups
before and after propensity weighting (n=95)

Outcome
variable

MEDS meanx
MEDS+CBT mean

(no propensity
score weighting)

MEDS meanx
MEDS+CBT mean
(after propensity
score weighting)

CES-D (0–60) 23–18=4.86 23–17=6.5
S.D.=14.3 S.D.=14.3
ES=0.34 ES=0.45
(p=0.1) (p=0.03)

Panic
frequency*

1.11–0.98=0.13 1.11–0.97=0.14
S.D.=0.79 S.D.=0.79
ES=0.16 ES=0.18
(p=0.46) (p=0.57)

Social avoidance
(0–40)#

19–15=4.8 19–12=7
S.D.=11.0 S.D.=11.0
ES=0.44 ES=0.64
(p=0.03) (p<0.01)

Agoraphobia
avoidance (0–40)$

14–11=3.12 14–11=3.34
S.D.=10.9 S.D.=10.9
ES=0.29 ES=0.31
(p=0.16) (p=0.16)

Total avoidance
(0–80)·

34–26=8.0 34–23=10.4
S.D.=19.95 S.D.=19.95
ES=0.40 ES=0.52
(p=0.05) (p=0.01)

WHO (0–25) 12–10=2.5 12–9=2.7
S.D.=5.4 S.D.=5.4
ES=0.45 ES=0.51
(p=0.02) (p=0.01)

MCS12 (0–100) 42–45=x2.6 42–44=x2.15
S.D.=11.4 S.D.=11.4
ES=x0.23 ES=x0.19
(p=0.30) (p=0.44)

PCS12 (01–00) 38–43=x5.3 38–43=x5.5
S.D.=13.0 S.D.=13.0
ES=x0.41 ES=x0.42
(p=0.05) (p.=0.08)

ASI (0–64) 23–20=3.2 23–15=7.8
S.D.=13.5 S.D.=13.5
ES=0.24 ES=0.58
(p=0.26) (p<0.01)

MEDS, Any anti-panic agent; CBT, endorsed at least one CBT
component ; CES-D, Center for Epidemiological Studies –
Depression Scale ; S.D., standard deviation; ES, effect size ; WHO,
World Health Organization Disability Scale ; MCS12, mental health
subscale of SF-12; PCS12, physical health subscale of SF-12; ASI,
Anxiety Sensitivity Index.
* Panic frequency (0–4; 0=none, 4=full panic attacks more than

once per day, more days than not over last month).
# Social avoidance=Social subscale of Fear Questionnaire.
$ Agoraphobia avoidance=Agoraphobic subscale of Fear

Questionnaire.
· Total Avoidance=sum of Social and Agoraphobia subscales of

Fear Questionnaire.
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is more difficult to assign long-term outcomes
to CBT (or any given treatment modality) with
as-treated analyses. That is, whereas propensity
score weights adjust for differences in the base-
line covariates that might have influenced the
selection of MEDS+CBT versus MEDS alone
during the first 3 months of the study, they do
not control for differences that may have influ-
enced the choice of different treatments in the
subsequent 9 months of the study, and partici-
pants may have switched treatment modalities
throughout that interval. Whereas alternative
treatments during follow-up intervals are less
of a threat to the integrity of intent-to-treat
analyses of randomized samples, they pose a
more serious threat to the integrity of as-treated
analyses in which effects are statistically tied to
the actual treatment received. Nevertheless, the
pattern of continuing improvement in those
who initially selected CBT is consistent with in-
tent-to-treat analyses which indicate continuing
improvement following CBT for panic disorder
over longer-term follow-ups (e.g. Barlow et al.
2000).

The benefits from adding CBT were not only
statistically but also clinically significant. For
example, after propensity score weighting, the
mean difference in Anxiety Sensitivity resembled
the difference typically seen between clinical
and non-clinical samples (Peterson & Reiss,
1992). Moreover, effect sizes were moderate and
increased at 12 months.

On the surface, the size of the effects is some-
what surprising, given our liberal criterion for
CBT. In other words, adding at least one com-
ponent of CBT to medications had a measurable
and meaningful effect on symptom status.
However, the average number of CBT compo-
nents endorsed was six; thus the observed effects
were mostly attributable to more comprehensive
CBT rather than just one component of CBT.
By the same token, while using a liberal criterion
for anti-panic medication, by far the majority
(approximately three-quarters) of those dichot-
omized as ‘medicated’ were taking an appro-
priate dose for at least 6 weeks and therefore
met our definition for adequate anti-panic
medication as described elsewhere (Roy-Byrne
et al. 1998, 2005; Stein et al. 2004).

In general, the results support conclusions
from randomized controlled trials and meta-
analyses, inwhich an initial and long-termbenefit

is observed from combining CBT with medi-
cations compared with medications alone.
Limitations of the study include the restriction
of propensity adjustments to observable group
differences. Despite our thorough battery of
sociodemographic and mental health variables
at baseline, other, unobservable differences
may have existed between participants who
elected MEDS only versus MEDS+CBT. For
example, unobserved treatment resistance fac-
tors may have characterized our MEDS-only
group. In addition, our reliance on patient
report to ascertain type of treatment received
may have introduced some error, particularly in
terms of CBT components. For example, even
though interviewers aided in interpretation
whenever possible, some confusion may have
remained (e.g. ‘Did their therapist help them
identify problems or distortions in their think-
ing?’), and social desirability responding or
other response biases may have introduced
additional error. Finally, in the absence of a
non-specific or alternative psychotherapy com-
parison group, the results cannot be attributed
exclusively to CBT. That is, non-specific factors
of the therapeutic relationship may have been
more important than the therapeutic strategies
of cognitive behavioral therapy. This limitation
is tempered by the evidence for brief CBT to
be more effective than non-directive sup-
portive therapy for panic disorder (Craske et al.
1995) and for results from CBT, at least for
depression, to be explained by therapist ad-
herence to concrete symptom-focused methods
rather than therapeutic alliance factors
(DeRubeis & Feeley, 1990; Feeley et al. 1999).
However, alternative psychosocial treatments
may have yielded the same benefits and thus the
results cannot be exclusively attributed to CBT.

Nonetheless, the current set of findings sug-
gest that when primary-care providers prescribe
anti-panic medications for their panic disorder
patients, not only should they follow guidelines
for effective medications and dosages, but
they should also inform patients about cognitive
behavioral approaches to management of their
panic and anxiety, and encourage those patients
who express an interest in CBT to initiate or
continue in such a therapy. Finally, these find-
ings highlight the importance of dissemination
efforts to increase the availability of CBT to
anxious patients in the primary-care setting.

8 M. G. Craske et al.



ACKNOWLEDGMENTS

This study was supported by grants from the
National Institutes of Health to Dr Craske
(MH58915), Dr Roy-Byrne (MH57858 and
MH065324), and Dr Stein (MH57835 and
MH64122).

DECLARATION OF INTEREST

None.

REFERENCES

Barlow, D. H., Gorman, J. M., Shear, M. K. & Woods, S. W. (2000).
Cognitive-behavioral therapy, imipramine, or their combination
for panic disorder: a randomized controlled trial. Journal of the
American Medical Association 283, 2529–2536.

Barlow, D. H. & Lehman, C. L. (1996). Advances in the psychosocial
treatment of anxiety disorders : implications for national health
care. Archives of General Psychiatry 53, 727–735.

Cox, B. J., Swinson, R. P., Parker, J. D., Kuch, K. & Reichman, J. T.

(1993). Confirmatory factor analysis of the Fear Questionnaire in
panic disorder with agoraphobia. Psychological Assessment 5,
235–237.

Craske, M. G., Maidenberg, E. & Bystritsky, A. (1995). Brief cogni-
tive-behavioral versus nondirective therapy for panic disorder.
Journal of Behavior Therapy & Experimental Psychiatry 26,
113–120.

Craske, M. G., Roy-Byrne, P. P., Stein, M. B., Donald-Sherbourne,

C., Bystritsky, A., Katon, W. & Greer, S. (2002). Treating panic
disorder in primary care: a collaborative care intervention.General
Hospital Psychiatry 24, 148–155.

de Beurs, E., van Balkom, A. J. L. M., Lange, A., Koele, P. & van

Dyck, R. (1995). Treatment of panic disorder with agoraphobia:
comparison of fluvoxamine, placebo, and psychological panic
management combined with exposure and of exposure in vivo
alone. American Journal of Psychiatry 152, 683–691.

DeRubeis, R. J. & Feeley, M. (1990). Determinants of change in
cognitive therapy for depression.Cognitive Therapy & Research 14,
469–482.

Feeley, M., DeRubeis, R. J. & Gelfand, L. A. (1999). The temporal
relation of adherence and alliance to symptom change in cognitive
therapy for depression. Journal of Consulting & Clinical Psy-
chology 67, 578–582.

Friedman, J. H. (2001). Greedy function approximation: a gradient
boosting machine. Annals of Statistics 29, 1189–1232.

Goisman, R. M., Warshaw, M. G., Peterson, L. G., Rogers, M. P.,

Cuneo, P., Hunt, M. F., Tomlin-Albanese, J. M., Kazim, A.,

Gollan, J. K., Epstein-Kaye, T., Reich, J. & Keller, M. B. (1994).
Panic, agoraphobia, and panic disorder with agoraphobia: data
from a multicenter anxiety disorders study. Journal of Nervous &
Mental Disease 182, 72–79.

Harman, J. S., Rollman, B. L., Hanusa, B. H., Lenze, E. J. & Shear,

M. K. (2002). Physician office visits of adults for anxiety disorders
in the United States, 1985–1998. Journal of General Internal
Medicine 17, 165–172.

Hazlett-Stevens, H., Craske, M. G., Roy-Byrne, P. P., Sherbourne,

C. D., Stein, M. B. & Bystritsky, A. (2002). Predictors of will-
ingness to consider medication and psychosocial treatment for
panic disorder in primary care patients. General Hospital
Psychiatry 24, 316–321.

Hirano, K., Imbens, G. & Ridder, G. (2003). Efficient estimation of
average treatment effects using the estimated propensity score.
Econometrica 71, 1161–1189.

Kessler, R. C., Olfson, M. & Berglund, P. A. (1998). Patterns
and predictors of treatment contact after first onset of

psychiatric disorders. American Journal of Psychiatry 155,
62–69.

Kessler, R. C., Zhao, S., Katz, S. J., Kouzis, A. C., Frank, R. G.,

Edlund, M. J. & Leaf, P. (1999). Past-year use of outpatient ser-
vices for psychiatric problems in the National Comorbidity
Survey. American Journal of Psychiatry 156, 115–123.

Leon, A. C., Solomon, D. A., Mueller, T. I., Endicott, J., Rice, J. P.,

Maser, J. D., Coryell, W. & Keller, M. B. (2003). A 20-year
longitudinal observational study of somatic antidepressant treat-
ment effectiveness. American Journal of Psychiatry 160, 727–733.

Marks, I. M. &Mathews, A. M. (1979). Brief standard self-rating for
phobic patients. Behaviour Research and Therapy 17, 263–267.

Marks, I. M., Swinson, R. P., Basoglu, M., Kuch, K., Noshirrani, H.,

O’Sullivan, G., Lelliott, P. T., Kirby, M., McNamee, G., Sengun, S.

& Wickwire, K. (1993). Alprazolam and exposure alone and
combined in panic disorder with agoraphobia: a controlled study
in London and Toronto. British Journal of Psychiatry 162,
776–787.

McCaffrey, D. F., Ridgeway, G. & Morral, A. R. (2004). Propensity
score estimation with boosted regression for evaluating
casual effects in observational studies. Psychological Methods 9,
403–425.

McNally, R. J. (1989). Is anxiety sensitivity distinguishable from trait
anxiety? Reply to Lilienfeld, Jacob and Turner. Journal of
Abnormal Psychology 98, 193–194.

Nadiga, D. N., Hensley, P. L. & Uhlenhuth, E. H. (2003). Review of
the long-term effectiveness of cognitive behavioral therapy com-
pared to medications in panic disorder. Depression & Anxiety 17,
58–64.

Peterson, R. A. & Reiss, S. (1992). The Anxiety Sensitivity Index
Manual, 2nd edn. International Diagnostic Systems: Worthington,
OH.

Radloff, L. S. (1977). The CES-D Scale : a self-report depression scale
for research in the general population. Applied Psychological
Measurement 1, 385–401.

Rapee, R. M. & Medoro, L. (1994). Fear of physical sensations and
trait anxiety as mediators of the response to hyperventilation in
nonclinical subjects. Journal of Abnormal Psychology 103, 693–
699.

Reiss, S., Peterson, R. A., Gursky, D. M. & McNally, R. J. (1986).
Anxiety sensitivity, anxiety frequency and the predictions of fear-
fulness. Behaviour Research and Therapy 24, 1–8.

Ridgeway, G. (1999). The state of boosting. Computing Science and
Statistics 31, 172–181.

Ridgeway, G. (2004). GBM 1.1–2 package manual (http://cran.
r-project.org/doc/packages/gbm.pdf). Accessed 28 April 2004.

Rosenbaum, P. R. & Rubin, D. B. (1983). The central role of the
propensity score in observational studies for causal effects.
Biometrika 70, 41–55.

Roy-Byrne, P. P., Craske, M. G., Stein, M. B., Sullivan, G.,

Bystritsky, A., Katon, W. J., Golinelli, D. & Sherbourne, C. D.

(2005). A randomized effectiveness trial of cognitive behavior
therapy and medication for primary care panic disorder. Archives
of General Psychiatry 62, 290–298.

Roy-Byrne, P. P., Russo, J., Dugdale, D. C., Lessler, D., Cowley, D.

& Katon, W. J. (2002). Undertreatment of panic disorder in pri-
mary care : role of patient and physician characteristics. Journal of
the American Board of Family Practice 15, 443–450.

Roy-Byrne, P. P., Sherbourne, C. D., Craske, M. G., Stein, M. B.,

Katon, W. J., Sullivan, G., Means, A. & Bystritsky, A. (2003).
Moving treatment research from clinical trials to the real world.
Psychiatric Services 54, 327–332.

Roy-Byrne, P. P., Stein, M. B., Bystritsky, A. & Katon, W. J. (1998).
Pharmacotherapy of panic disorder: proposed guidelines for the
family physician. Journal of the American Board of Family Practice
11, 282–290.

Roy-Byrne, P. P., Stein, M. B., Russo, J., Mercier, E., Thomas, R.,

McQuaid, J., Katon, W. J., Craske, M. G., Bystritsky, A. &

Sherbourne, C. D. (1999). Panic disorder in the primary care set-
ting: comorbidity, disability, service utilization, and treatment.
Journal of Clinical Psychiatry 60, 492–499.

CBT and medications for primary-care panic disorder 9



Schoenbaum, M., Unutzer, J., McCaffrey, D., Duan, N., Sherbourne,

C. D. & Wells, K. B. (2002). The effects of primary care depression
treatment on patients’ clinical status and employment. Health
Services Research 37, 1145–1158.

Stein, M. B., Roy-Byrne, P. P., McQuaid, J. R., Laffaye, C., Russo,

J., McCahill, M. E., Katon, W. J., Craske, M. G. & Bystritsky, A.

(1999). Development of a brief diagnostic screen for panic disorder
in primary care. Psychosomatic Medicine 61, 359–364.

Stein, M. B., Sherbourne, C. D., Craske, M. G., Means-Christensen,

A., Bystritsky, A., Katon, W., Sullivan, G. & Roy-Byrne, P. P.

(2004). Quality of care for primary care patients with anxiety dis-
orders. American Journal of Psychiatry 161, 2230–2237.

Telch, M. J. & Lucas, R. A. (1994). Combined pharmacological
and psychological treatment of panic disorder: current status
and future directions. In Treatment of Panic Disorder :
A Consensus Development Conference (ed. B. E. Wolfe and J. D.
Maser), pp. 177–197. American Psychiatric Association, XI:
Washington, DC.

van Balkom, A. J. L. M., Bakker, A., Spinhoven, P., Blaauw,

B. M. J. W., Smeenk, S. & Ruesink, B. (1997). A meta-analysis of
the treatment of panic disorder with or without agoraphobia: a
comparison of psychopharmacological, cognitive-behavioral, and
combination treatments. Journal of Nervous &Mental Disease 185,
510–516.

Ware Jr., J. E., Kosinski, M. & Keller, S. D. (1995). How to
Score the SF-12 Physical and Mental Health Summary
Scales. The Health Institute, New England Medical Center :
Boston, MA.

Ware Jr., J. E., Kosinski, M. & Keller, S. D. (1996). A 12-item short-
form health survey: construction of scales and preliminary tests of
reliability and validity. Medical Care 34, 220–233.

WHO (1997). Composite International Diagnostic Interview (CIDI)
2.1. World Health Organization: Geneva, Switzerland.

WHO (2001). WHO Disability Assessment Schedule – II, 12-Item
Self-administered Version. World Health Organization: Geneva,
Switzerland.

Young, A. S., Klap, R., Sherbourne, C. D. & Wells, K. B. (2001). The
quality of care for depressive and anxiety disorders in the United
States. Archives of General Psychiatry 58, 55–61.

Zinbarg, R. E., Barlow, D. H. & Brown, T. A. (1997). Hierarchical
structure and general factor saturation of the Anxiety Sensitivity
Index: evidence and implications. Psychological Assessment 9,
277–284.

Zinbarg, R. E., Mohlman, J. & Hong, N. N. (1999). Dimensions of
anxiety sensitivity. In Anxiety Sensitivity: Theory, Research, and
Treatment of the Fear of Anxiety. The LEA series in Personality and
Clinical Psychology (ed. T. Steven), pp. 83–114. Lawrence
Erlbaum: Mahwah, NJ.

10 M. G. Craske et al.


