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Abstract
We evaluated two protocols for treating adults with comorbid asthma and panic disorder. The
protocols included elements of Barlow’s “panic control therapy” and several asthma education
programs, as well as modules designed to teach participants how to differentiate asthma and panic
symptoms, and how to apply specific home management strategies for each. Fifty percent of subjects
dropped out of a 14-session protocol by the eighth session; however, 83% of patients were retained
in an eight-session protocol. Clinical results were mostly equivalent: significant decreases of >50%
in panic symptoms, clinically significant decreases in asthma symptoms, improvement in asthma
quality of life, and maintenance of clinical stability in asthma. Albuterol use decreased significantly
in the 14-session protocol and at a borderline level in the 8-session protocol, while pulmonary
function was maintained. A controlled evaluation of this procedure is warranted.
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This paper reports results of a pilot study of a manualized treatment for patients with comorbid
asthma and panic disorder (PD). This comorbidity is quite common (Carr et al., 1992, 1994;
Goodwin et al., 2003a; Hasler et al., 2005; Lavoie et al., 2005; Nascimento et al., 2002; Shavitt
et al., 1992; Yellowlees et al., 1988), and there is reason to believe that the two disorders interact
with each other, producing greater morbidity for each. There is a substantial overlap in
symptoms (e.g., dyspnea, chest tightness), leading to frequent consequent symptom confusion
and errors in self-care (Schmaling & Bell, 1997). The recommended self-care methods for the
two disorders sometimes conflict, e.g., exposure to body sensations for PD (Barlow et al,
2005) vs. avoidance of triggers for asthma (Custovic et al, 1998); relaxation to ameliorate
anxiety, that could produce bronchoconstriction through a parasympathetic discharge (Lehrer
et al 1997), vs. beta-sympathetic agonists for asthma (National Heart Lung and Blood Institute,
1997, 2002; Scalabrin et al., 1996; Shavitt et al., 1993; Rihmer, 1997; Feldman et al., 2000)
that could trigger panic; treatment of overperception and catastrophic interpretation of body
sensations for PD (Hoehn-Saric et al, 2004) vs. improving poor symptom sensitivity and
encouraging appropriate anxiety about symptoms for asthma (Lehrer et al, 2002). Symptom
confusion and resulting inappropriate treatment has been implicated in deaths and near deaths
from asthma (Tietz et al, 1975).

Presence of asthma may increase the risk of developing PD through a variety of cognitive and
behavioral mechanisms, including producing threatening bodily sensations that could trigger
panic among susceptible individuals, agoraphobic avoidance, and Treating comorbid panic
disorder and asthma aversive conditioning to cues for respiratory impairment (Feldman et al.,
2005a). PD patients also may overreact to asthma symptoms, overperceive and overtreat them,
experience an exaggerated deterioration in quality of life (Kinsman, Dirks, & Jones, 1982;
Feldman et al, 2005a; van Peski-Oosterbaan et al., 1996), and perceive poorer asthma control
(Feldman et al., 2005a,b). Asthma patients with frequent panic symptoms also tend to overuse
asthma “rescue” medications, particularly beta-2 sympathetic stimulant drugs such as albuterol
(Dahlem et al., 1977). Side effects of albuterol include adverse cardiac events (Cazzola et al,
2005) as well as increased anxiety.

Hyperventilation, a common accompaniment of PD, can trigger bronchoconstriction (Kilham,
Tooley, & Silverman, 1979) due to airway cooling (Nielsen & Bisgaard, 2005). Symptoms of
anxiety and stress can stimulate production of cytokines that lead to airway inflammation
(Kang et al., 1997; Liu et al., 2002), and increase vulnerability to upper respiratory infections
(Cohen et al., 1998; Frieri, 2003) that can trigger asthma exacerbations (Smith & Nicholson,
2001). Stress also can contribute to asthma exacerbation via parasympathetic rebound after
sympathetic activation has subsided (Lehrer et al., 1997).

The growing evidence that asthma and PD may exacerbate each other has led to recent calls
for a combined treatment approach (Nardi, 2005; Thomas & Griffiths, 2005). Only one small
controlled treatment outcome study (Ross et al., 2005) has been reported, finding that
combining cognitive behavioral therapy (CBT) with asthma education was associated with
improvements on measures of both panic and asthma in comparison to a wait-list control group
(Ross et al., 2005). The current study uses a similar treatment approach and incorporates
components of Panic Control Therapy (Barlow & Craske, 2000) and asthma self-management
programs (National Heart, Lung, and Blood Institute, 1997; Reynolds, Kotses, Creer, Bruss,
& Joyner, 1989). Both programs were adapted for the comorbid group, teaching participants
to recognize the differences between asthma and panic symptoms and to engage in appropriate
self-care for each. A treatment protocol we proposed previously (see Feldman et al., 2000) was
modified to incorporate more recent findings from the literature into the treatment manual. We
included a module on assertion and communication training, because asthma presents
particular problems requiring a high level of social competence and skill, often lacking in many
PD patients, who may have difficulty asking sufficient questions of health care providers to
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insure proper self-treatment, or and insuring that people around them do not expose them to
asthma triggers (allergens from food or animals, tobacco smoke, etc.)

Here we report results of a pilot study designed to explore whether comorbid patients would
be amenable to a treatment targeting the comorbidity, and to obtain preliminary evidence for
efficacy. We hypothesized that the combined treatment would improve symptoms of both
anxiety and asthma, improve quality of life, and reduce the use of albuterol. We began the
study using a 14-week treatment protocol However, because of recruitment problems and a
high dropout rate, we later implemented an eight-session protocol. Results from both protocols
are described in this report.

METHODS
The study was approved by the Institutional Review Board of UMDNJ– Robert Wood Johnson
Medical School. In both protocols, each session lasted approximately 60-minutes.

Participants and screening
Participants with comorbid PD and asthma were recruited from local pulmonary and mental
health practices, as well as from media advertisements. Participants were initially screened by
telephone, followed by a structured clinical interview. DSM-IV diagnosis of PD (American
Psychiatric Association, 1994) was made using the Anxiety Disorders Interview Schedule for
DSM-IV (ADIS-IV, Brown, Dinardo, & Barlow, 1994). Diagnosis of asthma was made
according to standards recommended by the NHLBI (1977, 2002). At the initial diagnostic
session, participants were given a preliminary pulmonary function test using a Koko
pneumotach-based spirometer (PDS Instrumentation, Louisville, KY), according to standard
American Thoracic Society procedures. They then were screened by a pulmonologist. Where
abnormal pulmonary function test results were obtained, presence of asthma was determined
by a positive bronchodilator test, which requires an improvement of ≥12% in forced expiratory
volume in the first second of a forced expiratory maneuver from maximal vital capacity
[FEV1] after administration of albuterol. Where asthma was well controlled (with normal
pulmonary function), a positive response to a bronchoprovocation test, or documentation of a
prior clinical and pulmonary function response to anti-inflammatory or bronchodilator
medication was used as an alternative criterion for presence of asthma.

Exclusion criteria included: psychosis, organic brain syndrome, current alcohol or substance
abuse/dependence, or receiving counseling and/or psychotropic medication for less than six
months. Longer-term psychotherapy and use of psychotropic medication were allowed to
continue, as well as psychotherapy for other kinds of problems, under the assumption that such
treatment would not affect results, while a requirement to discontinue therapy might be harmful
and/or impede recruitment. Two subjects in each of the two protocols reported having
previously or concurrently received cognitive behavior therapy for panic disorder. Ten
participants, including six females, were accepted into the 14-session protocol, mean age =
44.1 ± 19.6. The mean age for participants in the eight-session treatment protocol, eight females
and four males, was 31 years old (SD=10.8). For the average subject, pulmonary function was
close to normal levels before treatment began (percent expected FEV1 = 83.9 ± 13.2 for the
14-session protocol, and 75.6 ± 15.2 for the eight-session protocol, after 12 hours’ deprivation
of albuterol, but with usual doses of controller medication). 1 Based on retrospective recall of
the two weeks prior to the first training session, average asthma symptomatology and
consumption of controller medication were in the range indicating mild persistent asthma
(Table 1).

1Values of FEV1 < 80% expected are considered abnormal.
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Fourteen-session protocol
Evaluation data, as described below, were collected at an orientation session, at treatment
Sessions 5, 10, 14, and at two follow-up sessions, one and two months after the last treatment
session, respectively. Participants were paid $25 for each testing session, for a total of $150.

The protocol was based on our previous clinical experience with the comorbid population,
suggesting that a lengthy protocol would evoke resistance, despite Barlow’s experience that a
16-session protocol was acceptable to a large proportion of PD patients. We spent more time
than in Barlow’s protocol training subjects to relax and breathe slowly, because of evidence
that these methods are helpful for treating asthma (Lehrer et al, 1986, 1994, 2004), and we
combined materials on cognitive restructuring into fewer sessions. We eliminated
hyperventilation as a method of exposing patients to panicogenic cognitions because
hyperventilation may induce bronchoconstriction (Kilham et al, 1979).

Session content was as follows:

Orientation session: Use of peak flow meters; record keeping (NHLBI, 1997,
2002; various patient education materials from NHLBI and the American Lung
Association)

Sessions 1–2: Anatomy & physiology of asthma; proper use of asthma medications
(ibid.); differentiation between asthma & panic symptoms (Feldman et al, 2000)

Sessions 3–5: an intensive version Jacobson’s progressive relaxation method (as
described by Lehrer & Carr, 1996); and breathing training (Barlow & Craske, 2000)

Sessions 6–7: cognitive restructuring (Barlow & Craske, 2000); asthma problem
solving (Reynolds et al, 1988, 1989).

Sessions 8–10: exposure (Barlow & Craske, 2000).

Session 11: asthma and medications (NHLBI, 1997, 2002; various patient education
materials on asthma and panic disorder from NHLBI and NIMH, effective
communication with doctors (Reynolds et al, 1988, 1989).

Session 12: smoking reduction (Reynolds et al, 1988, 1989), treatment of agoraphobic
symptoms (Barlow & Craske, 2000)

Session 13: assertiveness training (Alberti & Emmons, 1995), with particular
reference to managing asthma (Reynolds et al, 1988, 1989).

Session 14: relapse prevention (Barlow & Craske, 2000).

Eight-session protocol
Evaluation data, as described below, were collected at an orientation session, at Treatment
Sessions 4 and 8, and at two follow-up sessions, scheduled as in the 14-session protocol. As
in the first protocol, participants were paid $25 for each testing session, for a total of $125.
Session content was as follows:

Orientation session: Use of peak flow meters; record keeping.

Session 1: Anatomy & physiology of asthma; proper use of asthma medications;
differentiation between asthma and panic.

Session 2: Jacobson’s progressive relaxation training of the arms and trunk; breathing
training

Sessions 3 & 4: cognitive restructuring; problem solving
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Session 5 & 6: exposure

Session 7: medications, effective communication with doctors

Session 8: relapse prevention

Evaluation procedures
Measures, taken at the orientation session and at each of the testing sessions included:
pulmonary function testing, assessment of asthma and panic symptoms, and medication
consumption. Patients also logged their daily average asthma and panic symptoms and included
such illness behavior events as staying home from work or school, calling a doctor, taking extra
medication. This material was used to rate asthma symptoms according to NHLBI (1997,
2002) criteria. Patients also completed an “event” record for each asthma or panic attack, with
a check list that included presence and severity of all of DSM-IV panic symptoms, as well as
asthma symptoms of wheezing, chest tightness, coughing, mucous congestion, and difficulty
breathing (dyspnea). They reported daily consumption of medication for both disorders.

Evaluation of panic
The primary panic outcome measure was the Panic Disorder Severity Scale (PDSS; Shear,
Pilkonis, Cloitre, & Leon, 1997), a well-standardized therapist rating scale. As secondary
measures, participants were also asked to complete the following questionnaires at each
evaluation: the Anxiety Sensitivity Index (ASI) (Peterson et al., 1987, 1992), the Agoraphobic
Cognitions Questionnaire and the Body Sensations Questionnaire (Chambless et al., 1984),
and the Beck Anxiety Inventory Beck et al., 1988).

Evaluation of asthma
We primarily expected changes in symptoms of asthma, as well as appropriateness of
medication use, as indicated by decreased reliance on albuterol, and improved quality of life.
We also monitored pulmonary function and use of anti-inflammatory medication. We analyzed
asthma symptoms scored according to four levels of asthma severity, as standardized by the
National Heart Lung and Blood Institute (1 = mild intermittent, 2= mild persistent, 3=
moderate, 4= severe). Severity was based on a combination of symptoms and pulmonary
function measures (Table 1), which, in turn, were derived from home questionnaires completed
daily. Symptom severity was rated from questionnaire data by an undergraduate research
assistant who had no contact with the patients. Medication was scored by a student in the School
of Pharmacy at Rutgers University (S.A.). Pulmonary function was evaluated from spirometry
tests given by the therapist in each evaluation session. The severity for each criterion class
(symptom, medication, or pulmonary function) was determined by the sign or symptom with
the highest “severity category” in Table 1.

Secondary measures of asthma condition
Asthma Quality of Life—Juniper et al’s (1992) Asthma Quality of Life questionnaire was
given, inquiring about limitations in daily self-care, recreational, and vocational activities due
to asthma.

Patient ratings of asthma severity—At each evaluation session patients rated the severity
of their own asthma symptoms of the past two weeks, using a five-item scale derived from
NHLBI criteria for asthma exacerbations: wheezing, shortness of breath, coughing, and
tightness in the chest. Each symptom was rated on a four-point scale, derived from a previous
study of asthma symptom descriptors (0=none, 1=mild (just noticeable), 2 = moderate
(annoying), and 3=severe (distressing). The approximate numerical equidistance of these
descriptors has been assessed in our previous research (Lehrer, et al., 1993).
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Asthma Symptom Check List (ASC, Kinsman et al., 1973; Brooks et al., 1989)—
The ASC contains 36 items and describes the subjective symptomatology of asthma. The
patient indicates on a five-point scale the frequency of a symptom experienced during an asthma
exacerbation (1=never, 5=always). Reliability has been calculated between .84–.94 (Brooks et
al, 1989).

RESULTS
In the 14-session protocol, of the 54 participants who met criteria for PD in the initial screening
session and appeared to have a positive history of asthma (prior to the pulmonologist visit), 31
(57%) said that they were not interested in treatment or did not return telephone calls. Thirteen
did not meet either DSM-IV criteria for panic disorder or pulmonologist screening criteria for
asthma. Of ten participants who began, only five (50%) completed all 14 sessions. These
subjects also completed the two follow-up sessions. One participant completed six sessions,
one completed 10 sessions while three participants dropped out after the eighth session.
Recruitment difficulties and the high drop out rate after the eighth session persuaded us to
reduce the length of the protocol to eight sessions and two follow-up sessions. When we
changed to an eight-session protocol, the frequency of people not interested or who could not
be contacted dropped modestly to 37 of 79 (47%), but the dropout rate decreased drastically.
Ten of 12 patients attended all eight training sessions (83%), while eight also attended the first
of the two followup sessions, and seven attended all sessions. Thirty volunteers for the eight-
session protocol failed screening criteria either for PD or asthma. We detected no differences
in staff rated asthma severity and/or total PDSS scores (initial scores and changes across
sessions) between subjects who dropped out and those who remained in the study until the
final follow-up session, and therefore assumed that dropout status was not informative.

For each measure, we also computed the effect size (Cohen, 1988), calculated as follows for
PDSS scores for panic disorder and asthma symptoms and frequency of albuterol use for
asthma. For estimates of placebo response sizes, we used placebo response from two large
multicenter trials, Barlow et al (2000) for panic disorder and O’Byrne et al (2001) for asthma.
We computed the effect size as

d = [(treatment posttest − pretest) − (placebo posttest − pretest)] / s.d. of placebo pretest

For calculating the “usual medical care” treatment effect size for asthma quality of life, we
used a study of asthma education by Marabini et al (2005), which used the same outcome
measure we did. Because asthma severity (and, hence, albuterol use) was lower at baseline in
our study than in O’Byrne et al’s, such that even a fall from baseline to zero albuterol use in
the current study would be smaller than the decrease in O’Byrne et al’s study, we computed
asthma effect sizes as follows: We first subtracted the mean value from our study at post-test
from the mean value in the first session, divided by the standard deviation in the first session.
This estimated the combined effect of our treatment and placebo components in our treatment.
We then subtracted the placebo effect size (computed the same way from data by O’Byrne et
al’s study) from the treatment effect size in our study.

Statistical model
We used a repeated measures (Sessions) mixed models analysis to test the effects of the two
protocols. The alpha level was set at p < 0.05 for the main time (session) effect, and p <
0.01/0.0125 for the 14 and eight-session protocols respectively, according to Bonferroni
criteria, to evaluate differences between values in the first treatment session and those obtained
in later sessions.
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Measures of panic
Panic Disorder Severity Scale (PDSS)—The therapy produced major decreases in PDSS
scores in both protocols. The scores decreased faster in the eight-session than in the 14-session
protocol, although the effect sizes were larger in the longer protocol. All PDSS scales were
reduced by more than 50% in both protocols, and results were maintained for the two-month
followup (Table 3 and Fig. 1). Significant decreases occurred in the tenth and last sessions in
the 14-session protocol and during followup in the total PDSS score, whereas decreases were
significant from the fourth session onwards in the eight-session protocol. In the eight-session
protocol, decreases were significant by the fourth treatment session, and remained so through
the followup period. Effect sizes were medium to large for mean PDSS scores at the end of
treatment, but fell to the upper levels of “small” by the second follow-up period (Table 2). For
the 14-session protocol the effect size was similar to that in Barlow et al’s (2000) multicenter
trial, which obtained d = 1.53. For the 8-session protocol the effect size was about one third
this level.

Self-reported anxiety: Panicogenic Cognitions (ASI, ACQ, BSQ) and the Beck
Anxiety Inventory (BAI)—(See Fig. 2 and Table 3.). Because these secondary measures all
assessed aspects of anxiety cognitions, we analyzed them with a single mixed models analysis.
In both protocols we found a significant decrease across sessions (main effect for Session), but
no Measure × Session interaction, for both protocols. For the 14-session protocol the decrease
was significant from the last treatment session through the two followup sessions; for the 8-
session protocol it was significant beginning in the fourth session. The effect sizes were
medium to large. BAI scores were in the pathological range at the first session (M = 25.6 ±
11.0 for the 14-session protocol, M = 26.0 ± 14.9 for the eight-session protocol). The decrease
was at the clinically significant level of 50% in the 14-session protocol, but fell slightly short
of this in the eight-session protocol. In both protocols, scores during the follow-up period
tended to be in the normal range (Table 3, Fig 3).

Effects on asthma
Asthma severity: symptom class (staff ratings)—Asthma symptoms changed
significantly (Table 3) in both protocols (main effect). They decreased significantly and
remained significantly lower than Session 1 levels by and after Session 10 in the 14-session
protocol and Session 4 in the eight-session protocol, with significant decreases persisting into
the followup periods for both protocols (Table 3 and Fig 4). The effect size was large in both
protocols (Table 2), higher in the 14-session protocol. In asthma education programs,
improvement in this measure has tended to be minimal (Marabini, 2002,2005).

Asthma severity: medication class—We scored asthma medication severity class
according to the level of asthma severity appropriate for the patient’s medication consumption.
Levels of asthma medication consumption did not change significantly (Table 3 and Fig 4).
The effect size for medication decreases tended to be small to moderate, although it was large
at the second followup session for the 14-session protocol.

Asthma severity: pulmonary function class (spirometry)—The therapy had few
significant effects on spirometry (Table 3). A nonsignificant tendency toward improvement in
peak expiratory flow and FEV1 was noted (for the 14-session protocol, p < .06 for changes
from the first to the 10th training session and first follow-up session; for the 8-session protocol,
p < .03 for the 4th training session).

Patient self-ratings of asthma symptom severity—Levels of patient-rated asthma
symptom severity decreased significantly across groups in both protocols. In both protocols
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the decrease was significant for the last treatment session and the two follow-up sessions (Table
3, Fig. 4).

Albuterol use—Data on albuterol use were taken from the Daily Questionnaires. Because
of large amounts of missing data for the period between the 1 and 2-month follow-up periods,
we dropped the two-month follow-up period from the analysis. We examined albuterol use as
the percent of days between assessment sessions in which albuterol was taken. For this measure,
we did not rely on post-hoc interviews, thus yielding data that were more accurate, but with
more missing values. (It was our impression that participants had better memory for asthma
symptoms than for the details of albuterol use.) For the 14- session protocol, we found that
percent of days with albuterol fell significantly across sessions. Although the decrease was not
significant during the treatment period, it became significant for the period between the last
treatment session and the followup session. For the eight-session protocol, the overall between-
session effect only approached significance (Table 3, Fig 5). Although effect sizes were small
to moderate for the period preceding the last training session, they were large for the period
preceding the first followup session. The effect size for the follow-up assessment (0.9 in the
14-session protocol and 1.1 in the eight-session protocol) was smaller than that reported by
O’Byrne et al (d = 2.2) in a multi-center trial of formeterol treatment among asthma patients
already taking inhaled corticosteroid therapy, a drug therapy taken by almost all patients in our
study. However, no decreases at all are found for albuterol use in several asthma education
programs (Grampian Asthma Study of Integrated Care, 1994; Marabini et al, 2002,
2005;Perneger et al, 2002), (where most asthma patients did not have panic disorder, nor did
they necessarily overuse bronchodilators), although one study did report a significant decrease
in abluterol use (Gani et al, 2001).

Asthma quality of life—In the 14-session protocol, scores improved significantly by the
last session, and remained significantly better than baseline during two followup assessments.
In the eight-session protocol, significant improvement occurred by the 4th session, and also
remained significant through the followup period (Table 3, Fig 6). Comparing results in this
study to the results of the treatment group in the representative asthma education study using
the same outcome measure by Marabani et al (2005), our effect size was large (Table 2).

Asthma Symptom Check List (ASCL)—Total score on the ASCL was analyzed as the
mean for the 36 scale items. Scores did not differ significantly among sessions for the 14-
session protocol, but decreased significantly in the short protocol values by the last treatment
session and during the followup period (Table 3, Fig 7). Most subscales of the ASCL also
showed significant symptom decreases (main Session effect) in the 8-session protocol, but only
airway obstruction symptoms improved in the 14-session protocol.

DISCUSSION
The effects of both protocols were large and clinically meaningful. Panic symptomatology, as
reflected in PDSS scores, dropped by more than 50% and remained low during the follow-up
period. Asthma symptoms also decreased during treatment, along with decreases in albuterol
use in the 14-session protocol, consistent with better and more appropriate asthma control
(NHLBI, 1997, 2002). This decrease did not compromise pulmonary function or lead to more
asthma exacerbations, although a small decrease in pulmonary function was observed,
suggesting that medication consumption and pulmonary function should be closely followed
among comorbid patients receiving this treatment. The observed improvement in asthma
quality of life suggests appropriate use of asthma medication, perhaps with fewer side effects.
Because level of asthma symptomatology tends to be exaggerated in the comorbid group
compared with pulmonary function, an improvement in symptoms and reported quality of life
are a clinically relevant outcome. In general, the effects of PD were similar to those of standard
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behavioral treatments of the disorder, although somewhat smaller in the eight-session protocol.
The effects on asthma were larger than usually obtained in asthma education programs.

Although the more lengthy 14-session treatment for the comorbidity had marginally greater
effect sizes, the large dropout rate in the longer protocol indicates that the shorter one has
greater patient acceptance. The average treatment length of cognitive behavior therapy for PD
alone in private practice ranges between 12–84 sessions (Biondi & Picardi, 2003), and Barlow
and Craske’s manual for PD treatment prescribes 15 sessions. Although the briefer protocol
did have significant effects, presumably from early attention to teaching participants to
distinguish asthma from panic symptoms treating each disorder appropriately, it nevertheless
may be useful to evaluate motivational interventions to keep patients in therapy for a longer
time. The highest dropout rates occurred before and during sessions devoted to exposure
therapy. Perhaps reframing these techniques or introducing them more gradually may improve
patient acceptance.

We emphasize that our results are preliminary. The sample size was small, with consequent
limitations in power and generalizability. Dropout rate, particularly from the 14-session
protocol, was high, and lack of control group leaves the possibility that results were due to a
host of factors unrelated to the study’s hypotheses. Nonetheless, the large effects we found
strongly support the value of continued research on this topic.
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Fig. 1.
Panic Disorder Severity Scale
Note: Error bars represent standard errors.
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Fig. 2.
Panicogenic Cognitions: Anxiety Sensitivity Index, Agoraphobia Cognitions Questionnaire,
Body Sensations Questionnaire, and Beck Anxiety Inventory
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Fig. 3.
Beck Anxiety Inventory
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Fig 4.
Asthma severity: Symptom and Medication Classes
Symptoms are classified using NHLBI criteria as 1 = mild intermittent, 2 = mild persistent, 3
= moderate, 4 = severe. An asterisk (*) denotes a significant change from baseline.
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Fig. 5.
Albuterol use
Note: Data for the period between the first and second followup sessions are omitted because
of data recording difficulties.
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Fig. 6.
Asthma Quality of Life
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Fig. 7.
Asthma Symptom Check List
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Table 1
Criteria for assessing asthma severity (from NHLBI, 1997)

SEVERITY CLASS SYMPTOM CLASS (scored 1–4 for the four severity
categories)

PULMONARY FUNCTION CLASS

Mild Intermittent • Symptoms (wheeze/cough/dyspnea) 2 times a week • FEV1 or PEF 80% predicted
• Asymptomatic between exacerbations
• Nighttime asthma symptoms ≤2 times a month

Mild Persistent • Symptoms > 2 times a week but < 1 time a day • FEV1 or PEF 80% predicted
• Exacerbations may affect activity
• Nighttime asthma symptoms > 2 times a month (3–4/month)

Moderate Persistent • Daily symptoms • FEV1 or PEF > 60% 80% predicted
• Daily use of inhaled short-acting β2-agonist
• Exacerbations: ≥ 2 times a week; may last days; affect activity
• Nighttime asthma symptoms > 1 time a week (≥ 5/month)

Severe Persistent • Continuous symptoms • FEV1 or PEF ≤60% predicted
• Limited physical activity
• Frequent exacerbations
• Frequent nighttime asthma symptoms

FEV1 = expiratory volume in the first second of a forced expiratory maneuver from maximum vital capacity

PEF = peak expiratory flow during a forced expiratory maneuver
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Table 2
Effect sizes (Cohen’s d)

Measure Pretest to last treatment session Pretest to second follow up session
14-session 8-session 14-session 8-session

PDSS average score 1.01 1.16 1.43 1.12
PDSS # Symptoms 0.66 1.33 1.37 1.16
PDSS Severity of attacks 1.09 1.19 1.70 1.75
PDSS Fear of next attack 1.14 0.57 1.63 1.04
Beck Anxiety Inventory 1.21 0.48 1.59 0.74
Agorophob Cognit Quest. 0.65 0.33 0.99 1.51
Anxiety Sensitivity Index 0.19 0.68 1.84 0.61
Body Sensations Quest. 0.72 0.60 1.11 0.57
Asthma severity: symptoms 1.67 1.49 1.42 1.92
Asthma severity: medications 0.10 0.47 0.91 0.64
Asthma symptoms self-rated 2.34 2.77 1.05 1.07
Asthma Quality of Life 1.63 1.04 4.71 2.34
Asthma Symptom Check List 0.39 1.49 1.50 1.61
Albuterol use* 0.31 0.56 1.03 1.24

*
For albuterol use, we compare the baseline with the period before the first followup session rather than the first, because of missing data.

Cohen (1988) defined effect sizes as "small, d = .2," "medium, d = .5," and "large, d = 8"(p. 24).
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