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Abstract

The relationships between anxiety sensitivity (i.e, the fear of the
consequences of anxiety symptomatoIogy)and &reported

dyspnea, general

anxiety, and physiological response in 38 children who presented to an

emergency room for treatment of acute asthma were investigatedAt time of treatment, stibjects rated their subjective degree of dyspnea;

oxygen saturation, an objective measure of airway obstruction, was also
recorded. At a follow-up session, subjects underwent pulmonary function
testing and completed measures of dyspnea, anxiety sensitivity, and general
anxiety.

The results failed to support the hypothesis linking anxiety sensitivity
and dyspnea; no relationship was found between anxiety sensitivity and selfreported dyspnea and physiological response. Multiple regression analyses

indicated that neither anxiety sensitivity nor general anxiety scores explained a
significant amount of variance on measures of dyspnea. Analyses further
indicated that subjects were as likely to overrate their degree of dyspnea as

they were to underrate it.
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Anxiety Sensitivity and Subjective Feelings of Dyspnea

in Asthmatic C h i l h

Anxiety sensitivity is d e s ~ lby
i Reiss' expedancy model of fear,
anxiety, and panic (1991) as one of two components of the fear of fear. The

other component, anxiety expectation, refers to an anticipated outcome that is

linked with a feared object or situation; such asr 'lexpect that I will have an
asthma attack if I exercise strenuously". Anxiety sensitivity precedes anxiety
expectation in that it provides the impetus for fearing the anticipated outcome;
for example, "Ifear that an asthma attack will kill me". Reissr (1991) model

provides a basis for understanding a wide variety of fears and phobias by
allowing for individual differences in the severity and type of both expeaation

and sensitivity.

An individual who fears the outcome of an anxiety-provoking event will
read with fear to any signs that signal the beginning of that event. Thus,

anxiety sensitivity has come to be descri'bed as fear of the consequences of
anxiety symptomatology, aside from their immediate unpleasantness

(Holloway & McNally, 1987; Taylor, Koch, McNally, & Gockett, 1992). As the
fear is excessive (e.g., "I Tar that I will have a heart attack because my heart is

beating quickly"),it has been attri'buted to a misinterpretation of bodily
sensations (Asmundson, Norton. Wilson. & Sandler. 1994) and, when it occurs

repeatedly, to interoceptive conditioning (Reiss, Peterson, Gursky, & McNally.
1986).
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The origin of anxiety sensitivity has been examined by McNalIy and his
colleagues (Donnell& McNally, 1989; D o n d l 6c McNally, 1990; HoIIoway &

McNaUy, 1987) in studies of the effect of hyperventilation on college students

who had and who had not previously experienced panic attacks. The results
of these studies indicated that high scores on the Anxiety Sensitivity Index
(ASI) were indeed closely associated with panic attacks but were not found

solely in subjects who had diredy experienced panic attacks in the past. They
further noted that subjects high in anxiety sensitivity were likely to report

increases in sensations unrelated to those induced by hyperventilation. They
concluded that anxiety sensitivity is the result of neither a biological defect nor
a history of panic attacks. Research suggests that anxiety sensitivity is a

dispositional construct which leads to inaeased vigilance and anxious self-

preoccupation, particularly in situations where the anxiety-provoking event is
more likely to occur (Shostak & Peterson, 1990).

There has been a debate in the literature concerning the e t e n c e of
anxiety sensitivity as a unique construct. Proponents (e-g., McNally, 1989)

maintain that anxiety sensitivity is distinguishable kom trait anxiety while
their opposition (e-g., Lilienfeld, Jacob, & Tumer, 1989) maintains that it is

merely a component of trait anxiety. Trait anxiev is generally viewed as an

all-encompassing construct, characterized by an anxious response to stressors
in general, while anxiety sensitivity represents a more specialized tendency to

respond anxiously to the symptoms of arousal. As such, a person high in trait
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anxiety may be made anxious in response to stressors without having an

additional fear of the anxiety symptoms. Reiss (1991)conducted a meta-

analysis of 11 studies with different populations and found that anxiety
sensitivity and trait anxiety tend to correlate, but only moderately (r squares

ranged from 0 to 36%). Other researchers have found anxiety sensitivity
measures to explain additional variance on scales of fear that anxiety measures
could not (McNally, 1989; Rape & Medoro, 1994; Silverman et al., 1991).
These findings lend support to the most current view of anxiety sensitivity as a

distinct construct that overlaps with trait anxiety but is not entirely subsumed
by it (Clark, Watson, & Mineka, 1994).
Several studies have demonstrated that anxiety-sensitive individuals

subjectively tend to report more anxiety symptomatology and greater increases

in cognitive anxiety, independent of the level of physiological arousal
(Asmundson et al., 1994; Benton & Allen, 19%; Can,Lehrer, Rausch, &

Hoduon, 1994; Holloway & McNally, 1987;Shostak & Peterson,1990).
Holloway and McNally (1987).for example, using hyperventilation to induce
autonomic arousal in a sample of college students, found that anxiety-sensitive

individuals responded with greater levels of subjective anxiety although a l l
subjects experienced equal levels of arousal. Shostak and Peterson (1990)
likewise found the perception of physiological symptoms to be dependent on
anxiety sensitivity but not on the actual level of physiologid arousal

following a performance task.
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That anxiety sensitivity has been found to be independent of the actual
level ofphysiological arousal does not imply that it cannot affect physiological

response. The increase in subjective reports of anxiety symptomatology in
anxiety-sensitive individuals is usually attributed to a cognitive pattern of
hypefvi&ance to internal cues and a tendency to exaggerate the severity and

importance of those cues. Such seIf-focusing behaviour has been found to
potentiate the level of anxiety experienced (Shostak Br Peterson, 1990) and
tends reliably to exacerbate and prolong the state of arousal (Ingram, 1990).

Shostak and Peterson (1990), while finding anxiety sensitivity to be
independent of physiological arousal, also noted that individuals with anxietysensitive dispositions recovered more slowly physiologically following stressful
situations. High levels of anxiety sensitivity have also been associated with
interpersonal difficulties similar to those experienced by clinical panickers and

those with agoraphobia (Benton & AUen, 1996).
Shostak and Peterson (1990)noted in their discussion that a group of
interest for further study is composed of individuals with extremely low

anxiety-sensitive dispositions. They p i t that these individuals may not view

physiological arousal as a negative experience or, in fact, may not process
arousal at all. While they do not provide an explanation for the existence of

such a group, one possibility is that those who score extremely low on a
measure of anxiety sensitivity are repressors. As described by Steiner, Higgs,

Fritz, Laszlo, and Harvey (1987), repressors are those individuals who report
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low anxiety on rating scales but are paradoxically high on autonomic and
behavioural measures of anxiety. They are distinguished from those who are

truly low-anxious during exposure to stressful situations by the discrepancy
between their self-reports and measures of arousal.
Research indicates that females report higher anxiety while males are
more likeIy to be repressors and to respond defensively to anxiety rating scales

(Buckdew & Hannay, 1986). There is also evidence that females maintain a

higher level of synchrony between indicators of anxiety (ie., autonomic,verbal,
and behavioural). evidencing kwer paradoxical reactions (Leventhal, as cited
in Ben-Zur 6- Zeidner, 1988). Several explanations are offered for the impact

of gender, from socialization to differential processing of information to greater
awareness on the part of femaIes. Indeed, females have been found to be

more likely to self-focus and to initiate negative affect as a response to stressful

events (Ingram, 1990).

Anxiety sensitivity is measured by assessing an individual's beliefs

regarding the consequences of physical, cognitive, and soda1 symptoms
associated with anxious symptomatology (Peterson & Heilbronner, as ated in

Silverman, Fleisig, Rabian, & Peterson, 1991). Two measures of anxiety

sensitivity in current use are the AS1 and its modified counterpart for children,

the Childhood Anxiety Sensitivity Index (CASI). Both the AS1 and the CASI
have been found to possess sound reliability and internal consistency for both

dinical and normal samples (McNally & Lorenz, 1987; Rabian, Peterson,

and Lorenz (1987)also found the ASI to be strongly correlated with two
questionnaires designed to measure the fear of fear (Amindell, 1993): the
Agoraphobic Cognitions Questionnaire (ACQ; ~(44)
= -66, E c .05)and the

Body Sensations Questionnaire (BSQ; ~(44)
= -64, g < -051,"indicating the

coherence of the underleg construct of fear of anxietyt' (Chambless &
Gracely, 1989, p. 10).

The CASI was deveioped by Peterson and Reiss (as died in Silverman et
al., 1991) in an effort to create an instrument which would measure the
construct of anxiety sensitivity in children. The CASI is very similar to the
ASI, except that some of the items on the A S were modified so that they

would be more understandable to children and two items were added to the
original scale (Silverman et al., 1991). Use of the CASI has been documented
in the literature only twick one study examined its psychometic properties in
a sample of

85 school children (Silverman et al, 1991) and another examined

its ability to differentiate clinically anxious children from nonanxious children

in a sample of 201 children of military families (Rabianet aL, 1993).

Taylor, Koch, and McNaUy (as cited in Clark et al., 1994) reported that
all anxiety disorders, with the exception of simple phobias, are associated with

elevated levels of anxiety sensitivity. Other disorders which are primarily

biological in origin but which may be strongly influenced by anxiety and

-

-

aruciety sensitivity such as asthma have been given little attention in the

anxiety sensitivity literature.

Asthma is a very serious childhood disorder capable of negatively

influencing and limiting many aspects of a child's life, affeaing development,
and, in approximately 24%of childhood asthma cases, causing death (Jurenec,

1988). Asthma is the most common chronic disease of childhood (Davis, as
cited i
n McNabb, Wilson-Pessano, & Jacobs, 1986), its prevalence estimated

between 110% for children under the age of 15, with males affected 2 to 3
times as frecpently as females (Fritz, 1983). Morbidity is also significant, with

asthma the leading cause of school days lost each year in the United States due
to chronic illness (Weiss, 1994), accounting for approximately 25% of chronic

illness absences (Fritz, 1983).

Asthma is of particular interest from a psychological viewpoint since it
is a disorder of the respiratory system, the only system in the body that s w e s
an automatic vegetative functionyet is also under voluntary control (NaifehI
1994). While asthma is considered a primarily biological condition,

characterized by episodic and reversible airways obstruction, research suggests
that psychological factors influence the frepency, severity, and impact of

asthma (Fritz,1983; Weiss, 1994). Measurable physiological components of the
asthma reaction include forced expiratory volume, arterial oxygen saturation,

peak expiatory flow, forced thoraac breathing (due to the contraction of the
abdominal muscles; Naifeh, 1994),and elements of autonomic arousal, such as
increased heart rate.
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In the past, asthma was understood to be a constriction of bronchial
airways which impeded the passage of air, caused by airway hyperreactivity to

various internal and external stimuli (CeIano & Wer, 1993). Extrinsic asthma

was characterised by a hyperreactivity to extemal stimuli, such as poIIens,
exercise, and changes in the weather; m particular, shifts to colder
temperatures. Alternatively, ,asthma could be intrinsic caused by the
individual's overresponse to otherwise mild irritants (Celano & Geller, 1993).

Recently, the pathophysiology of asthma has been considered to be
more complex. It is recognised as multifactorial in origin and comprising
several physiological responses, including: bronchial obstruction (the blockage
of the large airways which lead from the lungs to the mouth and nose),

bronchial and pulmonary inflammation, and increased bronchial and

pulmonary mucoid secretions (the body's natural lubricating fluid becomes
thicker and more tenadous; Celano & Geller, 1993).

The initial bronchial response to irritating stimuli, referred to as the
'early asthmatic response' (EAR Celano & Geller, 1993), occurs within 30

minutes and will last up to two hours. During this time, inflammatory cells
are released into the airways, damaging lung h u e , creating debris, and

resulting in a reduction in air flow, or bronchoconstriction (Celano & Geller,
1993; Fried & Grimaldi, 1993; Weiss, 1994). Bronchocomtriction involves the

contraction of bronchial muscles,swelling of bronchial tissues, and secretion of
excess mucous, all of

which impede air exchange in the lungs (Janson-Bjerklie,
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Rum? Stulbars & K~hlman-Carrieri~
1987). These changes predispose the

individual to an inaeased susceptibility to irritants (bronchial
hyperze~poIlSiveness)which ultimately leads to further inflammation and
bronchoconstriction and makes the process of breathing inaeasingly difficult
(Celano & Gder, 1993).

In addition to responses to specific intrinsic and extrinsic stimuli,

asthma may also be triggered by psychologic stimuli, including a wide range
of strong emotions, such as: anxietyf depression, guilt, anger, frustration,
anticipatory excitementf and joy (Cohen& Lask, 1983; Yellowlees & Kalucy,
1990). While no amount of emotional distress will cause an asthma attack in

an individual who is without an 'immunophysiological vulnerability' to
asthma, emotional factors play a key role in determining whether attacks will
occur in those who possess such a vulnerability (Celano & Geller, 1993; Cohen
& Lask, 1983). Indeed, research has demonstrated that asthma attacks can be

reliably induced in asthmatic individuals by discussing information with them
which they have previously identified as anxiety-provoking (Dekker & Groen,
as cited in Cohen & Lask, 1983).

Cohen and Lask (1983) contend that the type of emotion experienced by
an asthmatic individual contriiutes less to the onset of an asthma attack than
does the manner in which that emotion is expressed.

They contend that

emotion which is suppressed or inadqately expressed is linked to the onset
of an asthma attack and that asthmaticsIas a group, tend to express their
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feelings less easily than do members of the general population. If this is the
case, then asthmatics might be expected to deny anxiety

even when

experiencing an acute asthma atta&
As psychoIogical fadors can contniute to the onset of an asthma attack,

so too can the scperience of living with asthma affect a child's psychological
functioning. Children with asthma are r

e to develop some degree of

internal vigilance in order to respond to symptoms of their condition (e-g.,
chest tightening) with medications or by reducing exercise or exposure to

irritants, as necessary. Intemal vigihce, however, can be anxiety-provoking

and may lead to somatic preoccupation and increased somatic complaints.
Furrow, Harnbley, and Brazil (as cited in Celano & Geller, 1993) found that

somatic complaints, as measured by the Child Behavior Cheddist (CBCL;
Achenbadc & Edelbrock, 1986), were indeed the predominant symptom among

a sample of children who had been hospitalised for asthma.

Children with asthma may be at risk for a number of functional
impairments, such as restricted physical activity and impaired physical

conditioning, depending on the severity and nature of their illness (Celano &
Geller, 1993). In addition, epidemiological studies have revealed an association

between chronic illness in childhood and poor psychological adjustment (eg-,
Cadman, Boyle, Szatmari, & Offord, as cited in Celano & Geller, 1993).

Deaeased psychological adjustment is usually manifested as increased
behavioural problems and less resiliance in meeting social challenges

(MacLean, Jr, Perrin, Gortmaker, & Pierre, 1992). Both spedfic illness
variables (e.g., the need to avoid activities which promote breathlessness) and

background variables independent of chronic illness (e-g, socioeconomic
status, availability of resources) may contriiute to poor medical management

of the illness and, consequently, to poor psychoIogical adjustment among

children with asthma (MacLean et al., 1992).
Children whose psychological adjustment to their asthmatic conditions
is maladaptive are also at risk for a range of psychosoaal diffidties.
Psychological maladjustment has been significantly related to poor treatment
adherence, school absence, poor school performance, sleep disturbances,
disruption in the parent-child relationship, and death due to asthma (Celano &

Geller, 1993; Colland, 1993;Davis & Wasserman, 1992; Richards, 1994). A
'vicious cydeOof asthma may ensue, in which asthma contributes to

psychosoaal problems or somatic preoccupation which,in turn0may trigger or

increase asthmatic symptoms and attacks (Richards,1994).

Psychological factors may play yet another role in an individual's
experience of asthma since asthma's primary symptom - uncomfortable,
laboured breathing, referred to as dyspnea - is a subjective experience. The
experience of dyspnea is often likened to that of pain (Ley01989). It cannot be

measured in terms of the metrics of a physical scale (Cornroe,cited in Ley,
1989) but is rather experienced subjectively and involves an individual's

perception of airways obstruction and his or her reaction to that perception

(Heim, Blaser, & WaidelichI 1972).

Since breathing is a basic physioIogicd function, acute dyspnea is a

frightening experience; some fear in response to the sensation of partially
ocduded airways and laboured breathing is 'normal' (Carr, Lehrer, &
Hochron, 1995; Ydowlees 6t Kalucy, 1990). Asthmatia experiencing severe
anxiety, however, may hyperventilate or have feelings of panic which are

misconstrued as indicators that the asthma attack is worsening (Yellowlees &

Kducy, 1990). If this occurs, dosages of asthma medications may be

inappropriatel!increased and may make patients feel physiologicdy more
anxious (Carr, Lehrer, & Hoduon, 1995;Yellowlees & Kducy, 1990). The
duration and severit?-of an asthma attack, then, is partidy dependent on

individuals' perceptions regarding the causes and consequences (anxiety
sensitivity)of dyspnea (Carr, Lehrer, & Hochron, 1995;Steiner et d.,1987;
Yellowlees & Kaluq, 1990).
Dyspnea is the primary symptom of asthma and is often used as a
marker of disease severity by both doctors and patients (Kinsman, Luparello,
O'Banion, & Spector, 1973). The intermittent quality of bronchoconstriction

makes the subjective report of the patient important during treatment since it
is often the first indication of acute difficulty (Kinsman et al, 1973). However,

since the experience and reporting of dyspnea is dependent on motivational

and affective factors (Kohan-Carrieri, Kieckhefer, Janson-Bjaklie, & Souza,
1991; Steele & Shaver, 1992),many patients tend to either over- or
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underestimate the degree to which their airways are occluded (Heim, Bla~ef,&
Waidelich, 1972; Rubenfeld & Pain, 1976), providing liffle correspondence
between subjective and objective measws of airways obstruction Dyspnea
research has generally failed to find consistent physiological differences

between patients reporting high and low levels of dyspnea (Steele & Shaver,
1992).

There are several objective measures of dyspnea, some of which are
confounded in that they require cooperation and effort on the part of the
patient. I€patients believe that they are incapable of forced expiration, of if
they are too young or too ill to cooperate (Geehoed, Landau, & LeSouef, 1990),
it will be impossible to obtain accurate measurements. Two objective

measures commonly used during the acute asthma episode are peak expiratory
flow (PEF) and arterial oxygen saturation (SaOJ. PEF is a measure of forced

spirometry, requiring maximal inspiration followed by rapid, forceful, and
complete expiration (Wanger, 1992). Arterial oxygen saturation is obtained

noninvasively by pulse oximetry using the finger. It is the ratio of the amount
of oxygenated hemoglobin to the total available amount of hemoglobin

(Ruppel, 1991). When airways are obstructed, both expiratory flow and the
level of arterial oxygen saturation are decreased from normal values
(Geelhoed, Landau, & LeSouef, 1990).

Geelhoed, Landau, and LeSouef (1990)determined that arterial oxygen
saturation was a superior measure of the severity of the acute asthma episode
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since it was more discriminating of the need for hospital admission and of

relapse than was PEF,and since it had the practical advantage of not requiring
conscious effort or cooperation on the part of the patient. In addition, the
arterial oxygen saturation value is reflective of the end result of many of the

pathologic changes which occur in acute asthma (e-g., airway obstruction at all
levels of the bronchial tree), while the PEF value predominantly reflects only

major airway obstruction (Geelhoed, Landau, & CeSouef, 1990).
Forced spiromehy measures, while l a s helpful during acute asthma
(Geelhoed, Landau, & LeSouef, 1990), are commonly used as the objective

measures of dyspnea during pulmonary function testing, outside of the acute

asthma episode (Wanger, 1992). Forced spirometry provides information about

the flow and volume of air moving in and out of the lungs in a single, rapid
inhalation and forced expiration (Wanger, 1992). These m e n are
indicators of mechanical properties of the lungs, such as compliance and elastic
recoil, and of the diameter of the conducting airways. These measures are

reduced in asthma when the disease is active and are inversely related to the

degree of airways obstruction (Carr, Lehrer, & Hochron, 1995).
Consistent with the concepts of anxiety sensitivity and self-focused
attention, individuals with greater awareness of their dyspnea have been

shown to report more frequent asthma attacks and to perceive changes in their
breathing more easily (Jamon-Bjerklieet al., 1987). Awareness of somatic

symptoms is beneficial in that it serves as an indicator of the need for action
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(e-g., taking medication) on the part of the asthmatic patient (Carr, Lehrer? &

Hochron, 1995). Responding with self-focused attention and panic-kar to

initial symptoms of dyspnea, however, map lead to maladaptive anxiety and
overuse of as-needed medication, factors which may exacerbate the severity

and duration of the acute asthma episode (Carr, Lehrer,& Hochron, 1995).
Also consistent with anxiety sensitivity r e a r & is the finding that
those who tend to panic during acute asthma episodes report greater fear of
anxious symptomatology yet do not differ from non-panickers in the actual

severity of breathlessness (Carr et aL, 1994). Finally, dthough physiology and
subjective reporting of dyspnea have been found to be independent of one

another, emotional arousal can serve to increase changes in ventilation,
producing a reciprocal relationship where changes in emotions lead to changes
in breathing, and vice versa (Ley?1994). Anxiety-produced changes in

ventilation are significant for the purposes of this study in that they could
directly affect subjective appraisals of dyspnea intensity.

Steiner et al. (1987) reported that the perception of asthma and of

emotional arousal involve similar higher nervous functions. As with the

perception of arousal, there are individuals who have difficulty recognizing
and acknowledging changes in their asthmatic condition (Steiner et al., 1987).

Referred to again as repressors, these individuals tend to deny
symptomatology while responding with paradoxical physiological and

emotional arousal. Repressors are of interest because of their low anxiety-
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sensitive dispositions and because poor perception of the severity of asthma is
a predictor of severe asthma; also, denial is one of several features

characteristic of individuals who die of asthma (Barnes, 1994).

In the current study, attention will be focused on the relationship
between anxiety sensitivity scores, self-reported dyspnea, and the level of

physiological arousal, as measured by arka5aI oxygen saturation and forced
spirometry values. It is antiapated that some members of the sample will rate

their anxiety sensitivity as very low and that they will likewise rate their
subjective experience of dyspnea a s less severe. It is expected that such a
pattern of response wiU be more common in males than in females.

In sum, the research to date has suggested that anxiety sensitivity is a
distinct construct which taps an individual's fear of the symptoms of anxiety

and their consequences. It is not believed that anxiety sensitivity is

biologically based or dependent on a history of previous exposure to situations
which induced panic. Instead, it is conceptualized as a dispositional variable
which leads to internal hypervigilance and the tendency to catastrophize,
misattriiute, and over-report symptoms of anxiety. Anxiety disorders in

general and self-focused behaviour in particular, have been found to be more
common in females.

Anxiety sensitivity is assessed by measuring an individual's beliefs
assodated with the consequences of anxious symptomatology.

The literature

has given substantial attention to those who score above the average on the
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ASI and CASI but has mostly neglected the study of those who score below
the average. Anxiety research has indicated that these individuals may be
repressing or poorly processing symptoms of arousal and further indicates that

they are more likely to be males.
As with anxiety sensitivity, research has indicated that subjective reports

of dyspnea are paTtiaUy independent of actual physiological arousal. One goal
of this study is to examine the relationship between subjective reports and

physiological arousal; another is to determine if self-reported anxiety

sensitivity is positively related to the subjective experience of dyspnea. If it is,
it may be possible to lessen the intensity of the subjective qerience of

dyspnea by addressing the psychological factors which contribute to anxiety
sensitivity- This study will also examine whether anxiety sensitivity is a

superior predictor of dyspnea intensity than is trait anxiety, in order to
determine if aruciety sensitivity makes an independent contribution to the

understanding of childhood asthma.
Method
Particimnts

The sample consisted of 38 Mdren (22 boys and 16 girls) who
presented to the Emergency Room of the Alberta Children's Hospital for
treatment of asthma attacks. The parents of 48 children were approached for

participation in the study; 41 consented. Three of the children and their

parents did not attend the second session and so did not complete their
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participation in the study. Each of the resulting 38 subjects had been

diagnosed with asthma at least 6 months prior to inclusion in the study.
Children who had participated in a previous asthma study were exduded

from the sample, as were those with coexkting medical conditions or 'pseudo-

asthmaf, a primarily psychogenic condition with symptoms mimicking those of
an asthma atta& The children were recruited between March of 1995 and

July of 1996. Only 6- to 12-yearsld children (M = 8.n;SD = 206) were
eligiile for the study. Mean duration of asthma was 5.45 years (SD= 2.28;
range= 1 - 10); the mean age at diagnosis was 3.70 years (SD = 3.59). In the
year prior to involvement in the study, asthma resulted in an average of 9.06

(SD = 9.20; range = 0 - 40) missed school days per subject and 2.11 (SD= 2-16;
range = 0 - 12)Emergency Room visits.

Psvcholo~calMeasures
Aruciety Sensitivity was measured with the Childhood Anxiety
Sensitivity Index (CASI), an 18-item self-report scale, as presented in Appendix
I. The CASI is a modification of Peterson and Reissf (as died in Silverman,

Fleisig, Rabim, & Peterson, 1991) M e t y Sensitivity Index (ASI), and is

designed to measure anxiety sensitivity by asking children to rate the
aversiveness of symptoms of anxiety. Some of the AS1 items were reworded
so that they would be more understandable to M h .

Children are asked to

respond to items such as, 'Itscares m e when my heart beats fast", by marking
either none (I),some (2), or a lot (3). The child's total anxiety sensitivity score is
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calculated as the sum of the points endorsed for each question- The CASI's
testoretest reliability has been me-

at r = -76and it's interitem reliability

standardised alpha equals .87 (Silverman et aL, 1991). The CASI was
administered following pulmonary function testing at a follow-up sessionGeneral anxiety was measured in an effort to distinguish the effectsof
anxiety sensitivity on asthma kom those which may be caused by general
anxiew The Revised Children's Manifest Anxiety Scale ( R W ;

Reynolds &

Richmond, 1978)b a reliable 37-item scale of anxiety for w with 6- to 19year-old children- A total score is calculated, as are scores for a 9-item lie scale

and three subscales - Physiological Symptoms, Worry/Oversensitivity, and
Concentration. The RCMAS contains questions such as '1am afraid of a lot of
things"and "I worry about what is going to happen". Subjects receive 1 point
for each "yes'* response and 0 points for each "no"response- The internal

consistency (Cronbach's Alpha) of the RCMAS has been measured at above .SO
for both boys and girls, children and adolescents (Hagborg, 1991; King et al,

1991).The RCMAS was also administered following pulmonary function
testing at the follow-up session.
Subiective Ratings
- of Dvmnea:

Participants were asked to rate their subjective experiences of dyspnea
both at the emergency room,following presentation for treatment of acute

asthma and during a follow-up session when pulmonary function tests were

conducted. Questioning was brief and was presented in the form of a Visual
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Analogue Scale (VAS) so that verbal responses were not required. Subjects

were asked to rate their subjective feeling of breathlessness by pointing to the

appropriate point on a dimensional VAS anchored with "not at a l l breathless"
at the low end and "as breathless as can be" at the high end. Sekatings

were

calculated in the form of mm, rising from Omm at the low end of the scale to a

maximum possible score of lOOmm at the high end. This measure was
administered three times to each subject= twice in the emergency room during
the acute asthma espisode and once following pulmonary function testing at a

follow-up session. The first VAS administered in the emergency room was

given just prior to the administration of the first ventolin mask and collection
of the first set of physiological readings; the second,just prior to the fi~st
reassessment by the attending ER physician (usually following administration
of the third ventolin mask). The VAS has the practical advantages of being

simple to administer, of not requirmg a verbal response from the child, and of
avoiding the pitfalls of language involved in graphic rating scales (Gift,1989).

Phvsiological
Measures:
During the acute asthma episode, the physiological measure of interest
was the subject's level of arterial oxygen saturation, since this has been

demonstrated to be a superior and less confounded measure during the acute

asthma episode than is PEF (Geelhoed et al., 1990). The measure of arterial
oxygen saturation was obtained from periodic evaluations made by hospital
staff.

A second set of physiofogical measures were taken by hospital staff

during the follow-up appointment* Both percentage expect& Forced
Expiratoy Volume in 1 Second (%FEVf) and volume of air -ired

during the

fitst second divided by total Forced Vial Capacity (%FEVJFVC) are measures

of forced spirometry whi& are acquired through pulmonary function testing.

FEV, is the maximum volume that can be expired from a full inspiration in 1
second. It is a measurement of both volume and mean flow in the first second

(Miller, 1987a). FEV, is also reported as a ratio in relation to the Forced Vital

Capacity (FVC), indicating the percentage of the N C that is expired in 1
second (Miller,1987a). Both FEV, and %FEVI/FVC are reduced in asthma
when the disease is active and are inversely related to the degree of airways
obstruction (Carr, Lehrer, & Hochron, 1995).
Procedure

This study was conducted as a component of a larger study. Formal
consent was obtained from the guardian(s) for participation in the entire study
once their child was admitted into the Emergency Room and while they were
waiting for physician examination and treatment. The purpose of the study
was expfained to the parents by the investigator who then asked them to read

and sign the informed consent form, as presented in Appendix 2. Once the
guardian(s) agreed to allow their child to participate in the study, the child
was informed of the requirements of participation and asked for his or her

verbal assent.
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Once consent and assent were obtained and treatment started, the first
VAS was administered o d y to each subject The oxygen saturation measure

was taken at this time by the Emergency Room nurses as part of routine
procedure. Values were recorded just before treatment was started and prior
to

reassessment by the attending physician. As part of the larger study,

subjects were fitted with respibands and EMG and ECG electrodes, which

remained in place for the duration of treatment- During application of the fxrst
ventolin mask, the guardian(s) were asked questions peaaining to the child's

asthma and treatment history. The second VAS was administered prior to
reassessment (usually following the application of the third ventolin mask).
Subjects were asked to return to hospital approximately two weeks
following discharge from the emergency room for a follow-uppulmonary

assessment session. Following pulmonary function testing conducted by

hospital staff, subjects were asked to complete the CASI, the RCMAS, and the
third VAS. AU tests were administered orally in order to ensure that
partidpants fully understood each qyestion.
Data Analvsis:

Multiple regression analyses were conducted to estimate the
independent contribution of general anxiety and anxiety sensitivity to
subjectively-rated dyspnea intensity- Analyses were conducted hierarchically
with general anxiety entered first, followed by anxiety sensitivity on a

subsequent step. The hierarchical approach is a conservative measure which
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indicates whether a second predictor or set of predictors entered into a
regression eqyation explains a significant proportion of the variance in the
dependent variable, over and above that which is attniutable to the 0rigina.I
predictor. The predictors are the scores on the RCMAS (general anxiety) and
the CASI (anxiety sensitivity).

The outcome measure is subjectively-rated

dyspnea intensity. Since anxiety sensitivity is the predictor of interest in the
present study, it will be entered last to determine if it explains a significant
proportion of the variance beyond that predicted by general aruciety.

In addition, Pearson product-moment correlations were conducted to
determine relationships among variables. A median split was conducted on

the CASI scores to form two groups: 'higherrand lower' scorers. A tertile
split was also conducted in order to form two more distinct 'high' and low'

groups of CAST scorers. The two groups obtained from the median split and

the three groups from the tertile split were then compared for gender, using a
chi-square test and for age, age at diagnosis, SaO, values, VAS values, RCMAS

scores, FVC values, and FEV, values, using independent t-tests.

Finally?individual Subjective Difference Scores (SDS), as described by
Heirn, Blaser, and Waidelich (1972)were calculated for each subject in an effort
to relate self-rated dyspnea (VASF)with each of the pulmonary function tests

(%FFV, and %FEVJFVC). Subjects' 'ranks' on the self-rating (VASF) were
submcted from their 'ranks' on each of the pulmonary function tests (OhFEVI

and %FEV,/FVC) to produce the SDS. The first-ranked subject in both the
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pulmonary function tests and the self-ratings of dyspnea was the one whose
score indicated the least airways resistance For example, a score of Omm on

the VASF earned that subject a rank of 1; a score of imm earned a ank of 2,
and so forth.
According to Heim, Blaser, and Waidelich (1972),a large positive SDS
indicates that a subject's rank on the objective measure is higher (indicating
more severe airways resistance) than the subject's rank in the self-rating of

dyspnea. Therefore, subjects with large positive scores may be said to
underrate heir dyspnea and those with large negative scores may be said to
overrate their dyspnea. In an effort to distinguish 'repressors' and to

determine whether individuals with asthma tend to over- or underrate their
experience of dyspnea, a mean SDS was calculated for the entire sample; those

who score at least 1 standard deviation above the sample mean were
considered to be possible repressors.
R d t s

In addition to the total sample, several other 'groups' were constructed
for the purpose of statistical investigation and comparison. Subjects were
separated into two age groups (6 to 9 and 10 to 12),two gender groups, and
several response groups ('higher' and lower'; 'low', 'medium', and 'high')
based on median and tertile splits of their CASI scores. These groups were

established in order to examine the data from several different angles and to
distinguish the response patterns of younger children from older children,

Table I

Mean scores on the ~ d h o o Anxietv
d
Sensitivitv Index C A S I )

Study/Age Group

N

M

SD

Present Study
6 to ga

10 to 12a
6 to 12"

Rabian et al. (1993)
6 to llb

12 to l€lb
6 to 11'

12 to 18'

Silverman et al. (1991)

11.4 to 15.8"
11.4 to 15.8"

8 to lSd

8 to 1 5 ~

Note. 'Subjects were not assessed for anxiety disorders. bSubjects diagnosed with anxiety disorders
were removed from this sample. 'AU subjects in this sample were diagnosed with anxiety
disorders (diagnoses included: sepatation anxiety, overanxious, avoidant, simple phobia, social
phobia, and generalized anxiety). dClinicalsample with heterogeneous diagnoses (e-g, enuresis,
dysthymia, overanxious disorder).
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males from females, and those higher in anxiety sensitivity from those with

lower scores. The specificgroups being examined will be described in each of
the sections which follow.
Mean CASI Scores by Age and Gender
The mean CASI scores for this sample and for the two samples
previously investigated with the CASI (Rabian et al, 1993; Silverman et al.,
1991) are presented, by age group, in Table 1. The difference in anxiety

sensitivity scores between the two age groups were examined by means of a ttest, the results of which were not significant, g(36) = 1.82,p.05, two-tailed.

The same ana Ivsis was also conducted on the mean CASL scores as
distinguished bv gender; again, the results were not significant, g(36) = -1.75,

p.05, two-tailed .
Intercorrelations Among Measures
Pearson product-moment correlations were computed for the two

measures of anxiety (CASI and RCMAS) and each of the physiological (Sa0,A, Sa0,-T and %FEN,, %FEVJFVC) and subjective dyspnea (VASA, VAST,

VAS-F) measurements. Correlations were also computed for CASI scores and
a l l other variables and for each VAS and the physiological measure which was

taken at the time when the VAS was administered. For example, VAS-A was
administered when each subject was first admitted to the emergency room,

prior to treatment. At that time, each subject's SaQ-A value was measured by
hospital staff. In accordance, VAST and S a O d were both measured

Table 2
Correlations Amone Measures

RCMAS SaOt-A Sa0,-T VASA VAST VASF %FEV1 %W1/

Fvc

CASI:

.48+"

RCMAS

0.18

.34

-.003

-09

.03

-.03

23

-.08

27

20

-16

-09

9-04

28

VAS-A

20

-24

VAS-T

-16

-.37"

VAS-F

-09

9-30

-.I8

-.21

Note. CASE = Childhood Anxiety Sensitivity Index, RCMAS = Revised
-

Children's Manifest Anxiety Scale, SaO, = arterial oxygen saturation, VAS =
Visual Analogue Scale (subjective measure of dyspnea), %FEV, = Percentage
Expected Forced Expiratory Volume in 1 second, %FEV1/FVC = volume of air
expired during the first second divided by total Forced Vital Capacity (lower
scores indicate more impaired pulmonary function). Letters following dashes
indicate time at which measure was t a k a A = fo110wing admission to
emergency, T = following treatment in emergency, F = follow-up.
'g -02.*' E < .002.

'
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foIlowing application ofthe third ventoh mask in the emergency room and

VAS-F, %FIXI, and %FEVJFVC were recorded at follow-up.
Table 2 displays the intercorrelations obtained among measures. The

table reveals that RCMAS and CASI scores were moderately correlated, g = .48,

E c .002,indicating a shared variance of 23%for the two measures. This
percentage is in keeping with previous research which indicates that measures
of anxiety sensitivity and general anxiety tend to correlate moderately (meta-

analysis conducted by Reiss, 1991). The CASI scores did not correlate with
any other measure, including age, age at diagnosis, gender, and number of
visits to the emergency room in the past year.

In addition, there was a negative linear relationship between Sa02-A
and a later subjective measure of dyspnea, VAST,

r = -.37,E c .02 but

notbetween Sa0,-A and VASA or any of the other time-paired dyspnea and

physiological measures. This appears to indicate that the subjective

measure of dyspnea administered following treatment in the emergency room
(VAST) decreased in relation to the first measure of oxygen saturation (Sa0,A), taken upon each subject's arrival at emergency; there was no relationship,

however, between Sa0,-A and the subjective measure of dyspnea (VASA)
administered at the time Sa0,-A was recorded.

Correlations between measures for the younger group of subjects (ages

6-9)and for the older group (ages 10-12)were calculated separately, as were
correlations between measures for males and for females. These analyses
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Table 3
Correlations Amonp: Measures for Age Groups 6-9and 10-12

CASI

R

W

VAS-A

VAST

VAS-F

Table 3, continued
Correlations am on^
- Measures for Age Grows 6-9and 10-12

CASI

RCMAS

V S A

VAST

VAS-F

VAS-F
(6-9

F)

(10-12yrs)

%FEY
(6-9 yrr)

(10-12yrs)
"/*FEY,/

Fvc

(6-9 yrs)

(10-12yrs)

Note. CASl= Childhood Aruciety Sensitivity Index, RCMAS = Revised
-

Children's Manifest Anxiety Scale, SaO, = arterial oxygen saturation, VAS =
Visual Analogue Scale (subjective measure of dyspnea), %WI
= Percentage
Expected Forced Expiratory Volume in 1 second, % r n / F V C = volume of air
expired during the first second divided by total Forced Vital Capacity (lower

scores indicate more impaired pulmonary function). Letters following dashes
indicate time at which measure was taken: A = following admission to
emergency, T = following treatment in emergency, F = follow-up.
g C -02.
+

Table 4
Correlations Among Measures for Male and F d e Subiects

RCMAS

(maw
(females)
Sa0,-A

(males)
(females)
Sa0,-T
(males)

(females)
VAS-A

(males)
(females)
VAST

(males)

(females)

Table 4,continued
Correlations Among- Measures for M e and Female Subiects

CASI

RCMAS

VAS-A

VAST

VAS-F

N/A

VAS-F

(females)

.lo

20

N/A

N/A

(females)

-27

-.01

N/A

N/A

-.30

-09

-.I4

N/A

N/A

-.39

0.03

-04

N/A

N/A

-.47

(males)
(females)

Note. CASI = Childhood Anxiety Sensitivity Index, RRCMAS = Revised
-

Children's Manifest Anxiety Scale, SaOz = arterial oxygen saturation, VAS =
Visual Analogue Scale (subjective measure of dyspnea), %FEV, = Percentage
Expected Forced Expiratory Volume in 1 second, %FEVJFVC = volume of air
expired during the first second divided by total Forced Vital Capacity (lower
scores indicate more impaired pulmonary function). Letters following dashes
indicate time at which measure was taken: A = following admission to
emergency, T = following treatment in emergencyf F = follow-up.
* p < .04. ** p < -03.
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indicated that the c o d t i o n between the CASI and the RCMAS was present
only in the younger age group (6-9). 'Ihe correlational information for the

younger (6-9) and older age groups is presented in Table 3; table 4 details the
conelations for males and for f d e s

Means and Standard Deviations
Table 5 presents the means and standard deviations for each of the

measures, across three groups: the total sample, subjects whose score on the

CASI was at or below the sample median of2850, and subjects whose CASI
score was above 28-50. For the purposes ofcomparison, subjects who scored
above the sample median on the CASI were considered Wgher' in anxietysensitivity and those who scored at or below the sample median were

considered ' l o ~ ~ ein
r ' anxiety-sensitivity. Although the higher CASI group
scored consistently higher across a l l measures, with the exception of Sa02-A,

the higher and lower CASI group means differed significantly on only one
measure, the RCMAS. The higher CASI group's RCMAS scores

= 50.94,

a

= 8.99) were significantly higher than were the lower CASI group's scores @

= 43.80,

a = 7-29},l(36) = -2.32,E c.03.

A tertile split was also conducted on the sample in order to compare

individuals whose scores comprised the top and bottom third of CASI scores
for this group. The results of the tertile split paralleled those of the median
split; the upper and lower groups differed significantly only on their RCMAS

scores (t(25) = -3.14, E C-OOS), with individuals in the lower tertile scoring
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Table 5

Means and Standard Deviatiom of Variables bv Median SvIit Level of Anxietv

t(36) Higher AS

Variable

CASI

RCMAS

Sa0,-A

Sa0,-T

VAS-A

VAST

VAS-F

(n= 19)

Lower AS

Total

(n = 19)

(n= 38)

Table 5, continued

Means and Standard Deviations of Variables by Median Split
Level of Anxiety

t(36) Higher AS

Variable

(n = 19)

hwer AS

Total

(n = 19)

(n= 38)

Note. Means with the subscript a differ significantly at E < -03. AS = Anxiety
Sensitivity. Level of AS was determined by a median split (median = total
score of 28.50 on M
I
)
.
CASI = Childhood Anxiety Sensitivity Indexf RCMAS
= Revised Children's Manifest Anxiety Scalef SaO, = arterial oxygen saturation,
VAS = Visual Analogue Scale (subjective measure of dyspnea), %FM,=
Percentage Expected Forced Expiratory Volume in I second, %FEV1/FVC =
volume of air expired during the first second divided by total Forced Vital
Capaaty (lower scores indicate more impaired pulmonaty function). Mers
following dashes indicate time at which measure was taken: (A) = following
admission to emergency, (?') = following treatment in emergencyf (F) = follow-

UP-
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lower on the RCMAS than individuals in the upper W e . The results of the
tertile split are presented in Table 6.

Mean scores were also calculated for the measures of Sa0,-A and

%FEV,/FVC for purposes of comparison with asthmatic and normal samples.

The sample mean for Sa0,-A was 92.46 which is indeed indicative of acute
asthma (Geehoed, Landau, & LeSouef, 1990). The sample mean for
%FEVJFVC of 82.83 was at the low end of the 'normal' range specified for
adults under the age of 39, indicating unimpaired breathing @idlerf 1987b), as

would be expected given that the %FEV1/FVCm e a s w was taken at followup, outside of the acute asthma episode. Further, %FEV,/FVC values should
be higher for young children since flow rates dedine with age (Miller, 1987a),

possibly indicating mild impaired %FEVl/FVCin the sample.
Hierarchical Regression Analyses

Hierarchical multiple regression analyses were conducted to determine
the independent conb%utionsof the CASI and the RCMAS to the explained
variance on the VASF, the %FEV,, and the %FEV1/EVC. The other

physiological measures and subjective dyspnea ratings were not included in

the analyses because the CASI and RCMAS were administered at follow-up
and so could not be used to predict measures taken previously in the
emergency room.

The results of the regression analyses are presented in Table 7. The data
from the VASF served as the dependent measure in the first analysis. Neither

Table 6
Means and Standard Deviations of Variables bv Tertile Split Level of Anxi*
Sensitivitv US)

High AS
Variable

VAS-A

VAS-F

(n= 14)
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Table 6, continued
Means and Standard Deviations of Variables bv Tertile Sdit Level of Arvcietv
Sensitivitv (AS1

tlu)

Variable

High AS

Low AS

(n = 14)

(n= 13)

Note. Means with the subscript differ significantly at E < .005. AS = Anxiety
Sensitivity. Level of AS was determined by a tertile split (tertile score cutoffs
a

= 25 for l o w ' group, 31 for 'medium' group, and 48 for 'high' group. CASI =
Childhood Anxiety Sensitivity Index' RCMAS = Revised Children's Manifest
Anxiety Scale, SaQ = arterial oxygen saturation, VAS = Visual Analogue Scale
(subjective measure of dyspnea), %FN,= Percentage Expected Forced
Expiratory Volume in 1 second, %FEV1/FVC = volume of air expired during
the first second divided by total Forced Vital Capaaty flower scores indicate
more impaired pulmonary function). Letters following dashes indicate time at
which measure was taken: (A) = following admission to emergency, 0 =
following treatment in emeLgenCy, (F) = follow-up-
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the CASI nor the RCMAS scores explained a significant amount of the variance
on the VASF. S M a r caldations were performed in two other regression
analyses where the %FEVl and %FEVf/FVCserved as the dependent
measures. The CASI and RCMAS scores were also unable to explain a

significant amount of variance on these measures. These analyses indicated
the absence of a linear relationship between CASI and VASF scores; the
distn%utionof these scores, as examined in a scatterplot, also did not support

the hypothesis of a curvilinear relationship between CASI and VASF scores.
Subjective Difference Scores

Three sets of Subjective Difference Scores (SDS)were calculated for
each member of the sample.

The first set used Sa0,-A as the objective

measure of ainvays resistance and VASA as the self-rated measure of
dyspnea. The second and third sets of SDS were caldated using both follow-

up measures of airway resistance, %FEV, and %FEVJIVC, and the subjective
ratings from the VASF.
A score of 0 indicates perfect agreement between subjective and

objective ratings; a high negative score indicates a tendency to overrate the

subjective experience of dyspnea and a high positive score indicates a tendency
to underrate dyspnea. The sample mean for the first set of SDS (calculated

with Sa0,-A and VASA) was -1.U with a standard deviation of 7.11. For the

second set and third sets, calculated with VASF and with %FEVI and
O/FEV1/MC as the objective measures, the sample means were 5.88 (SD=

Table 7
Summarv of Hierarchical R e d o n Analvsis for VariabIes (CASI and

1R-

Predictinp~Subiective D p n e a WASn and Pulmonarv Function

R d t s (%FEV, and %FEV, / W C )at Follow-up
-

VAS-F
Variable

-B -SE B

-

.

. . -

.- -

-

%FEVl

%FEV,/FVC

B -SEB g
-

B -SEB

L

Step I

RCMX

.&I
-10 .09

step 2

CASI
--

--

Note. E' = -006for Step 1 VASF; g2= -077for Step 1 %FEY; B2= .003for
Step 1 %FEv,/FvC.

g

7.42) and 4-66(SD= 8-14),respeaively.

The SDS for 12% of the subjects were at least 1 standard deviation
above the mean when Sa02-A was the objective measure. When %FEV1was
the objective measure, 9% scored at Ieast 1 standard deviation above the mean;
20% when %FEVJFVC was used. Thedore, depending on which objective

measure was used, between 9020% of the subjects in this study tended to

underrate their dyspnea in comparison with the rest of the sample.
However, an even greater number of subjects had SDS which were at
least 1 standard deviation below the mean in each of the three comparisons
(24% with S a O A 14% with %FEVI, and 17% with %FEVJFVC). This

indicates that between 1424% of the sample tended to overrate their degree of

dyspnea. In addition, while no subject's SDS was greater than 1 standard
deviation above the mean, regardless of the objective measure used, one

subject (representing3% of the entire sample) scored greater than 2 standard
deviations below the mean when each of %FEV1and %FEVJFVC were used
in the calculations.

Summary of Results

Overall, this study's hypotheses were not borne out by its results. A
signhcant relationship was not found to exist between anxiety sensitivity and
subjective ratings of dyspnea. Nor was there any relationship between anxiety
sensitivity and objedive measures of airway obstruction. A significant positive

relationship did &st between CASI and RCMAS scores, in keeping with
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previous studies comparing measures of anxiety sensitivity and general anxiety
(meta-analysis conducted by Reiss, 1991). In addition, it was discovered that
objective and subjective measures of airway obstruction did not correlate, as
was predicted by this study and supported by previous studies (eg.,

Rubenfeld & Pain, 1976;Stede & Shaver, 1992).

Neither the CASI nor the RCMAS was able to predict a significant
amount of variance on either subjective or objective measures of ainvays

obstruction. The calculation of Subjective Difference Scores indicated that
asthmatics were as likely to overrate their degree of dyspnea as to underrate it;

no gender differences were found between over- and undmters. Dividing

the sample by age, gender, and CASI scores into several comparison groups
had no significant effect on any of the analyses.
Discussion

Both the A S and the CASI were designed to measure the belief that the
consequences of anxiety symptomatology are negative and both have been
used with clinical and non-clinical samples.

Much of the literature has focused

on the dect of anxiety sensitivity on specific anxiety disorders such as

agoraphobia (e-g., McNally & Corenz, 1987) and panic disorder (eg,
Asmundson & Norton, 1993; Taylor et a l , 1992) and on distinguishing between

clinical and non-chical subjects (e.g., Domell & McNally, 1989; Rabian et al.,
1993).

Previous studies have used the CASI to examine aruciety sensitivity in
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Children between the ages of6 and 18 (Rabian et aL, 1993;Silverman et aL,

1991). The current study examined a smaller range of ages and included 38

children between the ages of 6 and 12 The subjects in this study were
examined as a group and were also divided by age, gender, and CASI scores
into several comparison groups. Males (N= 22) outnumbered females (N=

16) in this sample and more of the subjects were aged 6 to 9 (N= 25) than 10
to 12 (N=l3).
Only two studies using the CASI currently exist in the literature (Rabian

et d.,1993; Silverman et al, 1991). The first of these studies established the

psychometric properties of the instrument (Silvermanet al., 1991); the second

studied its ability to distinguish anxious from nonanxious children (Rabian et

aL,1993). While normative scores have been established for the adult Anxiety
Sensitivity Index (AS), the only comparative scores for the CASI come from
the Silverman et aL (1991)and Rabian et al. (1993)studies. These scores and

the mean scores from the present study were presented in Table 1.
Direct comparison of scores across studies is difficult due to differences
in the composition of each sample. The sample in the present study is purely

medical; selection was based only on age, presentation at the emergency room
for treatment of an acute asthma episode, and a pre-existing diagnosis of
a s h a of at least 6 months duration. The children in the non-clinical samples
of the other two studies were recruited from non-medical populations; requests

for participation in those studies were sent to military families (Rabianet al.,
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1993)and to a public school system (Silverman et A, 1991).
None of the children in this study was examined for or diagnosed with
anxiety disorders; m the Rabian et aL (1993)study, children were screened for
anxiety disorders and their results were examined separately from the children

who did not meet criteria for anxiety diagnoses (Rabianet aL, 1993). In the
Silverman et d. (1991)study's non-clinical sample, the public school children

who were recruited were not screened for anxiety disorders;however,
comparison between the current sample and this group is constrained by the
discrepancy between the participantsf ages as the children in the non-clinical

sample of the Silverman et al. (range: 11.4 - 15.8,M = 13.3; 1991)study are

much older than those in the current study (range 6 - 12,M = 8.n).Also,
neither Silverman et aL (1991)nor Rabian et aL (1993) examined a group of

chddren as young as those in the current study's 69-yearsid age group.

Given these differences in sample composition and the unknown
implications of factors such as age, gender, and medical diagnoses on anxiety
sensitivity, it would be imprudent to try to gain meaning from comparing the

scores of subjects in this sample with those from subjects in previous CASI

samples. That having been noted, the scores in this study may add to the

childhood anxiety sensitivity literature the observation that, in a relatively
young, medical sample, where children have not been assessed for anxiety

disorders, overall CA5I scores appear to be higher than those found in other
non-dinical samples.

4s

While normative data and 'cutcoff' scores above which subjects may be

considered to be anxiety-itive

have been determined for clinical and non-

clinical adult populations (Peterson & Reiss, as cited in Donnell& McNally,

1989),similar standards have not been reported for children. h addition, there
exists a sarnple-spedic approach for dassifying adults as anxiety-sensitive

which involves the same caldations used to determine the ASI's normative
data. Subjects whose scores are greater than one standard deviation above the

sample mean are d d e d as 'high' amciety-sensitive and those whose scores
are greater than one standard deviation below the sample mean are dassified
as low' (Asmundson & Norton, 1993; Carr et al., 1994; Donne11 & M c N d y f

1990). The use of a similar approach has not been documented in the limited

CASI literature (Silverman et d.,1991; Rabian et aL, 1993).
Since the sarnple-specific approach designed for the AS1 has not been

prescribed for use with the CASI and since its use would eliminate the
majority of subjects (28 of 38) from study in an already small sample, a

different approach to classifying children's CASI scores as 'higher' or lower'
was adopted. For the purposes of comparisonf and in an effort to indude a

larger sample for study,median and tertile splits were used to form several

groups: lower' and 'higher' CASI scorers and 'low', 'medium', and 'high'

scorers, respectively. While median and tertile splits have not been employed
in the anxiety sensitivity literature to date, the median split has been used with

a measure of anxiety (RCMAS) in order to identify 'repressors' in a sample of
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83 asthmatic children (Fritz, Spirito, & Yeung, 1994).

The median split was employed in this study in an effort to use CASI
scores to create two comparison groups. When the 'higher' and lower' CASI
scorers were compared a a o s several dimensions, however, they differed only
in the manner in which they responded to the RCMAS. As might be expected,

subjects in the 'higher' CASI group also tended to have higher scores on the
RCMAS. Analyses indicated that the two groups did not differ in genderf age,

age at diagnosisf or on physiological measures (Sa0,-A, Sa0,-T, %FEWfand
%FEV,/FVC) or subjective dyspnea ratings (VASA, VASTr VASF). The
results from the tertile split were consistent with these findings. Consistent

gender and age differences have yet to be established in the CASI literature
(Rabian et d.,1993; Silverman et al., 1991); subjective and objective measures

of airway obstruction have yet to be examined.
While the AS1 has been used previously with an asthmatic population
(Carr et al., 1994; Carr, Lehrer, & Hochron, 1995), the CASI has not. Using the

CASI with a medical population was conceived as an exploration into the
significance of anxiety sensitivity in a sample of children who were not
diagnosed with anxiety disorders and yet whose pre-existing medical condition

could be expected to cause periodic episodes of anxiety.

Cam et al. (1994) justified the use of the ASI with an asthmatic
population by drawing comparisons between the symptoms of asthma (e-g.,
dyspnea, dizziness, accelerated heart rate) with those common to panic
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disorder. In addition, high rates of anxiety disorders (34%; Yellowlees, Alpers,

Bowden, Bryant, & Ruffin, as cited in Carr et al., 1994) and a high incidence of
cornorbid panic disorder (24%;Kinsman et al, 1973) have been discovered
adult asthmatic populations.

The primary goal of this study was to use the CASL with children
experiencing acute asthma episodes in order to determine if their level of
anxiety sensitivity was related to their objective (oxygen saturation and

pulmonary function measures) and subjective physiological distress (self-rated

dyspnea). Pearson product-moment correlations between the CASI and both
the objective and subject measures of physiological distress failed to establish a
relationship between anxiety sensitivity and the symptoms of asthma. Pearson
productmoment correlations were also conducted separately on data from

male and from female subjects and on data from younger (6 to 9) and from

older (10 to 12)subjects. Dividing the sample by age and by gender, however,
provided no additional information;the CASI was uncorrelated with a l l
measures, save the RCMAS, in each analysis.
A relationship between anxiety sensitivity and the symptoms of asthma

has yet to be established in either the adult or child anxiety sensitivity
literature. It has been attempted once, by Carr et al. (1994),who found that

asthma alone was not assodated with irrational beliefs about the consequences
of anxiety (anxiety sensitivity) among adults. Their results were established,
however, after identifying individuals with panic disorder in the sample and
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cddating the significance ofthe presence of asthma on the AS1 scores of

nonpanickers alone. Since panic attacks are associated with catastrophic
misinterpretations of unusual sensations (Koszycki, Cox, & Bradwejn, 1993),

individuals who experience panic attacks are also Iikely to be anxiety sensitive.
Indeed, before removing the panickers from the analyses, there was a
significant relationship between ASI scores and asthma. Since panickers were
neither identified nor exduded horn the current study, it was reasonable to

expect that a relationship would exist between CASI scores and the symptoms
of asthma.

There are at least two possible reasons for the lack of relationship
between anxiety sensitivity and asthma symptoms in the children in this study.

First, there may have been little comorbidity between a diagnosis of asthma
and high levels of anxiety in this sample. Indeed,Janson, BjomssonrHetta,

and Boman (1994)reported that there is no association between either a
diagnosis of asthma or the objective symptoms of asthma and anxiety. In
addition, the RCMAS also did not correlate with any of the symptoms of

asthma, as would be expected if a significant number of the subjects in the

study were clinically anxious. Furthermore, studies which have demonstrated
comorbidity between anxiety symptoms and asthma (e-g., Kinsman et aL, 1973;
Yellowlees et al., as ated in Carr et aL, 1994) have been conducted on adult

samples and may not be applicable to a group of subjects aged 6 to 12. If few
of the subjects in this study had comorbid high levels of anxietyrthe results
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could be reasonably expected to p

d e l those found by Carr et al. (1994)once

panickers were removed from their sample (is, asthma done was not
correlated with ASI scores), as they did.
Second, although there is similarity between symptoms of asthma and
those of panic disorder (eg., dyspnea, accelerated heart rate), the symptoms of

asthma are medically explicable. Anxiety sensitivity occurs when individuals
fear the consequences of the symptoms of aruciety. Since each of the subjects

in this study had been previously diagnosed with asthma and was at least 6

years of age, it is reasonable to expect that they and their parents understood

the significance of the symptoms of dyspnea when they occurred. Moreover,
children who experienced frequent asthma attacks would have had the

opportunity to become familiar with the symptoms of asthma and their
consequences. Even a visit to the emergency room may not necessarily have
been anxiety-provoking for the children in this sample as they reported having

attended the emergency room for treatment of asthma attacks a mean of twice
each in the past year.
Several studies have used multiple regression analyses involving the
CASI and a measure of anxiety in efforts to establish anxiety sensitivity as a

uniqye construct. These studies have been successful in demonstrating that
anxiety sensitivity measures (both the AS1 and the CASI) were able to explain
a significant amount of variance on subjective measures of fear (e.g., The Fear

-

Suntey Schedule for Children Revised; OlIendick, as cited in Silverman et aL,
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1991) that anxiety measures could not (McNdy, 1989; Rapee & Medoro, 1994;

Silvefman et al, 1991). In this study, a similar effort was made to identify the

unique contribution of anxiety sensitivity to the experience of dyspnea by
examining the amount of vafiance qlained by both the CASI and the
RCMAs on a subjective measure of dyspnea (VASF).
As in previous studiesBthe comparisons were made between three

subjective measures (CASLscores, RCMAS scores, VASF scores); in addition,

two other analyses examined the independent contriibutions of the CASI and

RCMAS scores to the variance on objective measures of a w a y resistance [the

percentage expected Forced Expiratory Volume in 1 Second (OhFEVJ and the
percentage volume of air expired during the first second divided by total
Forced Vital Capacity (%FEV,/FVC)].
Neither the CASI nor the RCMAS was able to predict a sigdicant

amount of variance on either the subjective or objective measures of ainvay

resistance. That these measures were unable to explain significant variance on
objective measures of dyspnea is in accordance with previous research which

has failed to find correlations between objective and subjective measures of

dyspnea. Previous dyspnea research has failed to find consistent physiological
differences between subjects reporting high and low levels of dyspnea,
probably since the experience and reporting of dyspnea is dependent on
motivational and affective factors (Fritz,K1ein, & Overhok, 1990; Steele &
Shaver, 1992). In accordance with these findings,subjective measures of

dyspnea were also uncolrelated with objective measures in this study.

It was anticipated,however, that the CASI,as a subjective m e a m ,
would be able to predict a significant amount of variance on a subjective

measure of dyspnea. Although measws of anxiety sensitivity have been used
to explain variance on subjective measures in previous studies, they have not

been used to predict dyspnea specifically. Since a relationship between anxiety
sensitivity and asthma was not established in this study, and since anxiety
sensitivity was unable to explain a significant amount of variance on the

subjective measure of dyspnea, it appears that anxiety sensitivity did not

contribute to subjects' experiences of or responses to dyspnea.

The regression analyses also indicated the lack of a linear relationship
between CASI scores and subjective dyspnea scores. In an effort to identify
'repressors' in the sample, it was hypothesized that a curvilinear relationship
between those two variables would arise. 'Repressors' have been identified as

individuals who report low anxiety on rating scales yet have paradoxically

high scores on objective measures of dyspnea (Steiner et al., 1987). The
distribution of the data, however, did not support the hypothesis of a
curvilinear relationship between CASI scores and the objective measures of
airway ~b~truction~

'Repressors' may also be identified by examining the relationship
between subjective and objective measures of dyspnea. Rubenfeld and Pain
(1976)reported that many asthmatics tend to either over- or underestimate the
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degree to which their airways are occluded. This is in keeping with the

established lack of correspondence between subjective and objective measures
of dyspnea. In addition to examhing relationships between measures of
dyspnea using correlational and multiple regression analyses, three sets of
Subjective Difference Scores (SDS)were developed for each subject in an effort
to identify subjects who underrated their experience of dyspnea (possibIe

repressors). The SDS were calculated by subtracting each subject's rank on a
self-rating of dyspnea from their rank on each of three objective measures of

dyspnea (Sa0,-A, %FEV1, and %FEVI/FVC) in the manner descriied by Heim,
Blaser, and Waidelich (1972).

An SDS of zero indicates perfect congruence between subjective and

objective ratings. Large positive SDS indicate that dyspnea is being underrated
and may be characteristic of individuals who repress or minimize t h e

experience of dyspnea. These individuals are of great interest because they
often do not seek the medical help that they reqyire (Heim, Blaser, &

Waidelich, 1972)and because denial is a characteristic feature of individuals

who die of asthma (Bames, 1994). In addition, poor perception of the severity
of asthma is a predictor of severe asthma (Barnes, 1994).

The Heim,Blaser, and Waidelich (1987) analyses, conducted on 22
asthmatic adults, revealed that asthmatics tended to have high positive SDS

= 21), indicating that they tended to underrate their degree of dyspnea. The
mean SDS in the present study ranged from a small negative score
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(-1.12) to two moderate positive scores (5.88 and 4-66), depending on which

objective measure was used in the andysis (Sa0,-A, %FEVI, and %FEVI/FVC,

respectively), indicating that in 2 out of 3 sets ofSDS, the subjects tended to

slightly underrate the severity of their airway resistance.
However, it is important to note that - as m the Heim, Blaser, and
Waidelich (1972)study - there is considerable variability within the sample;
that isf the standard deviation in each of the three sets of SDS is quite high

(7.11,7.42, and 8.15, respectively). Moreover, the SDS indicate that the subjects
in this study were as likely to significantly overrate their degree of dyspnea
(1424% had

SDS at least 1 SD less than the mean; 3% has SDS at least 2 SD

less than the mean) as to underrate it (9020% had SDS at least 1 SD greater

than the mean).

There were no consistent similaritis among underraters aaoss the 3
sets of SDS. Undenaters were as likely to be male as female and were as

likely to be in the 'higher' CASI group as in the lower' CASI group. It is of
interest to note that, of the subjects who tended to underrate their dyspnea,

only 1 did so in all three sets of SDS calculations; that subject also scored 3

standard deviations above the mean on the CASI, by far the highest CASI
score in the sample. Since a repressive response style tends to be consistent
aaoss measures and time (Steiner et al, 1987), it

in this study could be classified as a repressor.

appears that only one subject

Limitations of the Studv

The nature of the sampIe of interest to this study made it an interesting
exploration of a population not previously examined with the CASI but also

served to limit the composition and ultimate size of the sample. Since subjects
were reduited as they presented for treatment, the sample could not be chosen
at random and was essentially one of convenience. Had the sample been

larger, it may have been possible to examine CASI scores in the manner
prescribed for AS1 scores (i.e, 'high' scorers are dassified as those scoring one
standard deviation above the mean), without excluding the majority of the

sample.
Although samples of comparative and smaller sizes have been w d
previously in the anxiety sensitivity literature and asthma literature (e-g., 48 in

the McNally & Loren study, 1987;12 in the Steiner et d.study, 1987,
respectively) both of the studies previousIy conducted using the CASI made
use of larger samples (85 in the Silverman et al., 1991 study; 152 in the Rabian
et al study), as

did the Carr et al. (135 subjects; 1994)study, which was the

only previous investigation to examine the relationship between anxiety

sensitivity and asthma.

The nature of the sample would also make establishing a suitable
control group difficult for use with this study. The subjects were not simply
asthmatics, they were asthmatics who were k t examined in the context of an

acute asthma episode. The complexity of their clinical presentations was
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further compounded by the fact that subjects were presenting at the emergency
room for treatment In additiun, the objective meanws used in this study

would not have been either appropriate or relevant for use with a nonasthmatic populatioa

Nonetheless, use of a non-asthmatic comparison group may have been

able to provide additional information concerning the relationship between
anxiety sensitivity and asthma in one important way. Since the CASI was not

administered during the acute asthma episode in the emergency room,

comparisons between mean CASI scores could have been made between an
agematched non-asthmatic group and those in this study. This would have

been particularly informative since no cut-off scores have been established for
the CASI.

Finally, since anxiety sensitivity has been studied very little in children,
and had yet to be examined in a medical population, it would have been
beneficial if this study had taken the opportwlity to add to the literature on
the CASI's psychometric properties. Had the CASI been administered in the

initial session with each subject,test-retest reliabilities could have been
calculated for each age and gender group. In addition, the CASI could have

been used in multiple regression analyses to predict initial visual analogue
scale and oxygen saturation data collected during the initial session.
Future Directions

Since here are only two published studies which have made use of the
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with any population and d y one study which has examined anxiety
sensitivity in an asthmatic population, the most obvious and pressing
consideration for the future is that more research be conducted in both areas.
Although the CASI is a variation of an instnunent which has been established
as psychometrically sound, its own psychometric properties have been tested
only on one sample of 72 children (Silverman et al, 1991) and its ability to

distinguish clinically anxious from non-anxious subjects, on a single sample of
201 children (Rabian et al., 1993).

Since anxious self-preoccupation, which may be induced by an aruciety

sensitive disposition (e-g., thoughts of death every time an asthma attack
occurs) can exacerbate breathlessness (Ley, 1994), the continued study of

anxiety sensitivity in asthmatic populations is essential. Given that the results

of both of the known studies of anxiety sensitivity conducted on asthmatic

populations (Camet al, 1994 and this study) indicated that there was no

relationship between asthma alone and anxiety sensitivity, fixture investigations
in this area might choose to define their samples selectively. For example,
studies investigating the degree of anxiety sensitivity in asthmatics who have

cornorbid diagnoses of anxiety disorders may provide more useful information
on the impact of anxiety sensitivity on asthma symptoms.

The study of anxiety sensitivity may eventually add to the repertoire of
techniques asthmatic individuals can use to minimize and manage their
symptoms. There exist a number of successful techniques for the prevention
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and management of asthma, including medication compliance, symptom

discrimination, relaxation, biofeedback (Creer?1991), and behavioural selfmanagement programs (CoUand, 1993). In addition to these, providing
patients with education concerning the causes and c o ~ m c e of
s dyspnea

symptoms should be a matter of course and may help to prevent aruciety
sensitivity fiom arising fiom a lack of knowledge. Also, Clark (as cited in Carr
et

al., 1994)suggested the use of cognitive-restructuringas a measure to help

prevent asthmatic individuals from developing anxiety disorders. The
preventive effects of these techniques could provide an interesting subject for
future investigation.
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Appendix 1

Childhood Anxietv Sensitivity Index (CASI)

Name:

Age:

Date:

Directions: A number of statements which boys and girls use to desmie
themselves are given below- Read each statement carefully and put an X in
the box in front of the words that decnie you. There are no right or wrong
answers. Remember, find the words that best describe you.
1. I don't want other people to

know when 1 f&eIafraid.

-None

-Some

-Mot

-None

-Some

-Mot

N o n e -Some

-Mot

2. When I cannot keep my mind
on m y schoolwork I worry
that I might be going crazy
3. It scares me when I feel "shaky".
4. It scares me when 1 feel

like I am going to faint.

-None

S o m e -Mot

-None

-Some

-Mot

N o n e -Some

-Not

None -Some

-Mot

5. It is important for me to stay

in control of m y feelings.
6. I scares me when my heart

beats fast.
7. It embarrasses me when m y

stomach growls (makes noise).
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8.It scares m e when I f
d like
I am going to throw up.

None -Some

-Mot

9. When I notice that m y heart is

beating fast, I worry that there

might be something wrong with me.

-None

-Some

Mot

N o n e -Some

Alot

-None

-Some

Mot

-None

-Some

Alot

-None
-None

-Some

Alot

-Some

Alot

-None -Some

Alot

-None

A l o t

10. It scares me when I have

trouble getting my breath.
11. When my stomach hurts, I worry

that I might be really sick.
12. It scares m e when I can't keep

my mind on my schoolwork.
13. Other kids can teU when I
feel shaky.

14.Unusual feelings in my body scare me.
15. When I am afraid, I worry
that I might be crazy.

16. It scares me when I feel nervous.

-Some

17. I don't like to let my

feelings show.

18. Fumy feelings in my body scare me.

-None S o m e
-None

-Some

Alot
Alot

Note. From "Childhood Anxiety Sensitivity Index," by W. K. Silverman, WFleisig, B. Rabian, and R A. Peterson, 1991, Journal of Clinical Child
Psvcholow, 20.

Appendix 2
Consent Form

Research Project Respiratory parameters, ddyspnea, and panic-fear in pediatric
asthmaInvestigators: Dr. Ian Mitchell, Dr. Donald Bakd, Linda Rose, M. Sc., Chris
G m t , B. A.
Funding Agency: Alberta Mental Health
Contact Numbers: Alberta Children's Hospital, 229-7211;Dr.Bakal, 220-4971;
Linda Rose, 220-6352; Chris Grant,283-0926

This consent form. a copy of which has been given to you, is only part of the
process of informed consent- It should give you the basic idea of what the
research project is about and what you child's participation will involve. If
you would like more detail about something mentioned here, or information
not included here, vou should fed free to ask. Please take the fime to read
this carefully and t& understand any accompanying information.

The purpose of this research is to develop a better understanding of how
children breathe during an asthma attack and the impact of breathing patterns
on such factors as the amount of pain and distress experienced. We are also
interested in determining whether there is any relationship between distress,
knowledge ofasthma and asthma self management, as well as between
distress, asthma-related hospital visits and schooI absences and child

behaviour.
Your child's participation in this research will occur in two stages. First, while
your child is receiving treatment for an asthma attack she or he will be asked
about common asthma symptoms, and you will be asked some questions
about your child's asthma history. The questions require approximately 15
minutes to complete. Second, you and your child will be asked to return to
the hospital the following week. Your child's breathing will be assessed by a
respiratory techniaan and he or she will complete questionnaires on asthma
symptoms, asthma knowledge, and asthma self-management. You will also fill
in a questiomaire about your child's behaviour. You will spend between 1
and 2 hours at the hospital on this second visit.
We will also require access to you child's Health Record in order to obtain
information about his or her asthma history. All information collected during
the course of your child's participation in this study will be kept strictiy

confidential and no individual other than the investigators will have access to
the information.
Your child's participation in this study will help us leam more about how
breathing affthe experience of pain and distress during an asthma attack

and identify any particular factors which influence distress. As you know,
asthma attacks can be a very hightening experience; a better undersfanding of
the factors related to distress may help us improve treatment care for your
child dudng future attacks and for other children with asthma.
A written summary of the research findings will be made available to all
participants in this study.
Your signature on this form indicates that you have understood to your
satisfaction the information regarding your participation in the research project
and agree that your child may participate as a subject In no way does this
waive the legal rights of you or your child, nor release the investigators,
sponsors, or involved institutions from their legal or professional
responsibilities. Your d 3 d is fiee to withdraw from the study at any time
without jeopardizing his or her health care. Your child's continued
participation should be as informed as the initial consent, so you should feel
free to ask for clarification or new information throughout your child's
partiapation. lf you have further questions concerning matters related to this
research, please contact the investigators listed above.

If you have any westions concerning your child's rights as a possible
participant in this research, please contact the Office of Medical Bioethics,
Faculty of Medicine, The University of Calgary at 220-7990.

Parent

Date

Investigator
(For Dr.Mitchell)

Date

Witness

Date

