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Anxiety in Public Speaking as
a Function of Anxiety Sensitivity
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Previous empirical studies of anxiety pattems associated with public speaking
performance have exhibited major differences between the psychological and
physiological waveforms. Moreover, current research indicates that, in
physiological studies of public speaking anxiety, several different patterns are
embedded in the overall pattern, thereby demonstrating the importance of
discovering the proper differentiated pattern for any given speaker. In the present
study, the general psychological anxiety pattern for public speakers was examined
in order to attempt to discover if independent, differentiated, patterns reside within
the global pattern. A primary and a secondary pattern emerged. These sub-patterns
are significantly different from one another at all major moments or milestones of the
experience. In a second study, these patterns were identified by differing levels of
anxiety sensitivity. Theoretical, pedagogical, and therapeutic implications of the
findings are discussed.
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I

n early studies of psychological public speaking anxiety, researchers asked
speakers to indicate how they felt after giving a speech (Behnke & Carlile, 1971).
In responding to questionnaire items, the speakers' referent was the speech as a
whole. Similarly, in early studies of physiological arousal associated with public
speaking anxiety, arousal variables, such as elevated blood pressure immediately after
the speech, were recorded (Dickens & Parker, 1951) again suggesting that such global
post-performance measurements do represent total anxiety or a suitable form of
summation of the anxiety producing elements of the presentation. In studies of this
type, it is difficult to tell when the key moments of anxiety occurred for individuals or
for groups.
As a result, researchers began to "unravel the ball of string" in an effort to
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determine the major anxiety producing moments or events. In so doing, they took
multiple measurements before, during, and after speaking in an effort to determine the
pattern of psychological and physiological anxiety associated with the presentation of
public speeches (Behnke & Beatty, 1981a, 1981b; Behnke & Carlile, 1971; Carlile,
Behnke, & Kitchens, 1977; Clevenger, Motley, & Carlile, 1967). Interesting and useful
pattern differences were found. One of the primary findings was that psychological
anxiety peaks early in the anticipatory or pre-speaking period while physiological
arousal, associated with speaking performance, peaks during confrontation, that is,
the moment when speakers first stand before audiences and begin speaking.
Such differences in psychological and physiological anxiety patterns are of major
interest in theory building and they provide useful insights for pedagogy and therapy.
Researchers in a variety of social science discipUnes, including communication,
frequently follow a protocol of first establishing the overall or group-level pattern of
a variable measured at different moments in time (Andrade & Singer, 1998; Davison,
Gasser, & Shuai, 1996; Green, 1988). Subsequent analyses are employed to tease out
component patterns that exist within the overall one. The ultimate goal of this research
strategy is to identify new categories or sub groups so thatclinicians and educators can
more accurately diagnose and treat these conditions. Recently, scholars have
advanced the neurological bases for several interconnected anxiety mechanisms
(Wilken, Smith, Tola, & Mann, 1999). Although related to the same psychological state,
the timing of these anxiety circuits is not the same thereby suggesting the possibility of
differential state anxiety patterns within the overall decelerating monotonic function
across public speaking milestones.
THEORETICAL PERSPECTIVE
Arousal Styles during Public Speaking
In a strong program of anxiety research at the University of Jyvasskyla in Finland,
Porhola (1999) sought to differentiate specific types of arousal (heart rate) from the
general arousal pattern for anticipation, confrontation, adaptation, and release
usually associated with public speaking anxiety. Her rationale is as follows:
Although a considerable amount of variance in heart rate responses between
individual speakers has been reported in previous studies...tlus variance has
not received much attention in speech communication research. A systematic
examination of different arousal styles has not yet been attempted. However,
a close examination of individual variance in HR responses could deepen our
knowledge of the causes and consequences of different communication
orientations (p.2).
The results of the Porhola (1999) study produced four differentiated arousal styles
(patterns) during public speaking that were embedded in the general pattern. They
were labeled the confrontation style, the inflexible style, the average style, and the
insensitive style and all styles were related to public speaking outcomes. The average
style was optimal for successful performance. Similarly, the overall psychological
pattern of public speaking anxiety should also be dissected in order to determine if
separate patterns are commingled in the generalized pattern.
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Comparator Theory and Differential Patterns
From a biological perspective, survivability is contingent on the effectiveness with
which a species adapts to environmental stress. Gray and his collaborators (Blanchard
& Blanchard, 1990a, 1990b, 1996; Gray 1982, 1995, 1999; Gray & McNaughton, 1996,
2000) have identified neural circuits that enable humans to manage threats
successfully across a variety of situations. These include a behavioral approach system
(BAS) that guides an organism toward achieving desired goals and a behavior
inhibition system (BB) that moderates goal directed behavior when a threat is
detected. BAS and BIS responses are mutually extinguishing, that is, the presence of
one suggests the absence of the other. Taken together, however, BAS and BIS circuitry
form the basis for both appetitive and aversive responses in humans.
As described by Gray, each circuit is functionally and anatomically unique. Brain
lesions on the BIS reduce anxiety reactions such as heart rate acceleration, vigilance,
and escape. Anxiety reducing drugs, such as ethanol, produce similar effects on the
BB, as do lesions. While precise neurological descriptions of the BAS and BB are
contained in his writings*, the overall sophistication of primates and, especially,
humans has prompted Gray's development of and increasing reliance on informationprocessing explanations of how these sub-systems interact
According to Gray (1982, 1995), a specialized neurological circuit called the
comparator predicts the probability of future reinforcement conditions based, in part,
on signs of punishment and reward detected in the envirorunent. The comparator
responds to mismatch between actual conditions and those expected by the individual.
Sensitivities to reward and punishment establish a threshold mechanism that
determines both the direction and intensity of the mismatch. Within this framework,
once a mismatch is detected, the comparator triggers a series of neurological events
that provide the basis of anxiety reactions. Specifically, if increased threat levels are
detected, the comparator transfers control of motor responses to the BB, resulting in
heightened vigilance, cautious approach strategies, and priming of physiological
reactions including elevated heart rate. Conversely, decreasing threat conditions will
be interpreted as either positive reinforcement or non-punishment (Gray, 1995). As a
result, the comparator switches control to the BAS, which promotes energetic and
extroverted behavioral responses. In summary, psychological anxiety is identified
with activity in the BB, while impulsiveness is a function of the BAS.
The comparator's moment-by-moment vigilance, especially during volatile
situations, supports the notion of differential patterns of state anxiety. Gray and
McNaughton (2000) describe two distinct pattern phenomena. In the first, the
organism anticipates a high level of potential threat and encounters the stimulus with
the BB already engaged. If the level of threat decreases during exposure, the
comparator will shift control from the BB to the BAS causing psychological state
anxiety to diminish, a process called habituation. In the second case, the organism
enters the encounter with the BAS engaged but senses a higher level of threat than
anticipated. Consequently, this disparity between expected and actual threat levels
causes a precipitous rise in psychological anxiety during the confrontation stage.
Accordingly, a sensitization effect will color the level of anxiety during the remainder
of the situation, even if punishment does not ensue. Thus, according to Gray, the
comparator accounts for two state anxiety patterns, one characterized by habituation,
the other a function of sensitization.
Based upon the preceding discussion and the existing anxiety pattern research the
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following research question is advanced:
RQl:

Does public speaking produce differentiated state anxiety patterns?

STUDY ONE
Subjects
Participants in this study were 146 (70 male, 76 female) undergraduate students
between 18 and 25 years of age, enrolled in a required college-level basic speech
communication course.
Procedures
Each student presented a five minute informative speech about a favorite city to
a class of 24 to 30 fellow classmates and the course instructor. Speeches were
performed for class credit and were graded. Speaking order and day of presentation
were randomly assigned. After speaking, subjects filled out the Spielberger State
Anxiety Scale (Spielberger, Gorsuch, & Lushene, 1970) (STAI) referring to each of the
four periods generally addressed in speech anxiety studies: (1) anticipation (one
minute before the speech), (2) confrontation (the first minute of the speech), (3)
adaptation (the last minute of the speech), and (4) release (the minute immediately
following the speech). The four scales were presented in random order for each
speaker.
Instruments
The A-State portion of the STAI inventory (Spielberger, Gorsuch, & Lushene, 1970)
used to measure state anxiety in this study is commonly employed in communication
research to measure anxiety associated with a narrow-banded, specific event. This
measurement strategy was used for each of the four "milestones" or periods of the total
speaking experience as ouUiried by Behnke & Sawyer (1998). For example, when
responding to the anticipation stage measure, subjects were instructed to indicate how
they felt one minute before presenting their informative speeches. Alpha reliabilities
for the four state anxiety measures were .90 for anticipation, .92 for confrontation, .91
for adaptation, and .90 for release.
The STAI (A-State) measures transitory emotional responses to specific situations
(Spielberger, 1983). Moreover, in studies of public speaking state anxiety (Beatty, 1988;
Beatty & Andriate, 1985; Beatty & Behnke, 1980; Beatty & Behnke, 1991; Behnke, Beatty,
& Kitchens, 1978; Behnke & Carlile, 1971) the STAI (A-State) has evidenced
consistently high levels of reliability and has performed according to theoretical
expectations in previous patterns research (Behnke & Sawyer, 2000; Sawyer & Behnke,
1999).
Pattern Detection
Subjects were classified according to state anxiety pattern type by inspection of the
line plot of STAI (A-state) scores across the four stages of public speaking anxiety. Of
the 146 subjects who participated in the study, 112 or 76.7% exhibited the habituation
(monotoruc decelerating) pattern and 34 or 23.3% exhibited the sensitization
(quadratic inverted v-shaped) pattern. A repeated-measures analysis of variance was
used to assess the differences in means for state anxiety across the four public speaking
milestones for habituation and sensitization patterns subjects.
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Results
The results of the analysis of variance computed across the four periods for all
subjects shows, overall, a decelerating monotonic ordering of the STAI (A-state) means
for the four periods (f3,^^=178.89; p<.05). Scheff^ tests detected significant differences
between means for all comparisons. These findings are consistent with previous
studies of state anxiety patterns for public speaking (Sawyer & Behnke, 1999).
Means and standard deviations were computed separately for habituators
(monotonic decelerating) and sensitizers (quadratic inverted v-shape) and appear in
Table 1. The results for an analysis of variance computed on state anxiety mean scores
across the four stages of public speaking anxiety reveals a monotonic decelerating
function [f3jjj=114.11; ;7<.O5]. Post hoc tests showed that, for the habituator group,
differences between stages of public speaking anxiety were significant. The results of
an analysis of variance computed on state anxiety mean scores for the four stages of
public speaking anxiety for sensitizers reveals a quadratic v-shaped pattern in the
ordering of the means (f 3^=36.18; p<.05). Post hoc tests showed that, for the sensitizer
group, differences between stages of public speaking anxiety were significant. Post hoc
test results for both habituators and sensitizers are reported in Table 2.
TABLE 1,
Means and Standard Deviations for Stages of Public Speaking State Anxiety,
Descriptive Statistics
Mean
Standard Deviations
Combined for Both Pattern Types
Anticipation Stage
Confi-ontation Stage
Adaptation Stage
Release Stage
Habituators (Monotonic Decelerating)
Anticipation Stage
Confrontation Stage
Adaptation Stage
Release Stage
Sensitizers (Inverted v-shape)
Anticipation Stage
Confrontation Stage
Adaptation Stage
Release Stage

60,64
55,68
43,83
33.62

14,83
17,23
15,53
12,40

64,89
51,42
39,96
32,69

12,52
16,27
13,58
11,73

46,65
69,74
56,59
36,71

13,37
12,21
14,87
14,14

Discussion of Study One
Communicative behavior frequently stems from the impetus of achieving desired
personal goals balanced against the need to manage undesirable contingencies. Public
speaking, for example, is a social tool for attaining benefits from others, including
esteem, wealth, and power. Conversely, failure in public speaking can contribute to
negative consequences as well. While giving students valuable opportunities to
develop leadership skills and self-confidence, classroom speeches are also possible
sources of embarrassment and criticism. Because the comparator is responsible for
managing potential reward and punishment. Gray's theory of anxiety has found
empirical support in recent commurucation studies (Freeman, Sawyer, & Behnke,
1997; Sawyer & Behnke, 1999).
In line with this perspective, pattern differences, over the four stages of speech
anxiety, will depend on which circuit, BAS or BIS, dominates the subject's responses
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TABLE 2,
Post Hoc Analysis of Differences between Stages of State Anxiety,
Mean Diff,

Critical Diff,

Habituators (Monotonic Decelerating)
Anticipation vs. Confrontation
Anticipation vs. Adaptation
Anticipation vs. Release
Confrontation vs. Adaptation
Confrontation vs. Release
Adaptation vs. Release

13,47*
24,94*
32,21*
11,46*
18,73*
111*

5,11
5,11
5,11
5,11
5,11
5,11

Sensitizers (Inverted v-shape)
Anticipation vs. Confrontation
Antieipadonvs, Adaptation
Anticipation vs. Release
Confrontation vs. Adaptation
Confrontation vs. Release
Adaptation vs. Release

23,09*
-9,94*
9,93*
13,15*
33,03*
19,88*

9,40
9,40
9,40
9,40
9,40
9,40

Scheffe post hoc tests were used, * means p <,05
during the critical moments of anticipation and confrontation. High state anxiety
during the anticipation stage tends to promote an overestimation of threat conditions
while speaking. Because classroom public speeches are given in a relatively supportive
environment, the majority of speakers become progressively acclimated to the
speaking situation (Freeman, Sawyer, & Behnke, 1997). The resulting pattern for
habituators, is a monotonic decelerating function across the four stages of public
speaking. This pattern has been found in previous state anxiety pattern research
(Behnke & Sawyer, 1998, 1999, 2000; Sawyer & Behnke, 1999).
There is, however, evidence of a second pattern based on the comparator theory of
speech anxiety. Initial confrontation with the audience has been described as the most
physically stressful component of the state anxiety experience (Beatty & Behnke, 1991).
Therefore, low state anxiety immediately preceding a speech indicates that sensitizers
underestimate the threat level they will encounter when the speech begins.
Consequently, these speakers become overwhelmed by the stress of audience
confrontation resulting in increased state anxiety during confrontation. Although this
sensitization effect will tend to moderate during the adaptation and release stages,
overall state anxiety levels for sensitizers will tend to be higher than for their
habituating counterparts. As a result, a quadratic inverted v-shaped pattern of
anxiety over the four stages of anticipation, confrontation, adaptation, and release will
describe the experiences of sensitizers.
Anxiety sensitivity (AS), or fear of fear symptoms, has been proposed as an
explanation of the triggering mechanism for the BIS. According to Rolls (1990), an
individual's emotional experiences reflect conditioning in previous social situations.
Individuals w h o are genetically susceptible to punishment often experience
heightened levels of distress when exposed to a threat (Schmidt, Storey, Greenberg,
Santiago, Li, & Murphy, 2000). Repetition of these aversive experiences creates an
expectation of negative consequences in similar situations (Taylor, 1995a, 1995b).
With time, physical reactions relative to that stimulus become easily provoked and
perceived as noxious. The tendency to over react during stress leads to higher levels of
trait anxiety and an aversion to the physical symptoms of negative arousal.
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Recent studies have established a direct relationship between AS and the
perception of cardiovascular reactions during stressful situations (Van der Does,
Anthony, & Barsky, 2000). In one study, for example, high AS subjects gave higher, and
more accurate, estimates of their own heart rates than their low AS counterparts
although the actual heart rates for both groups were nearly identical (Sturges &
Goetsch, 1996). When combined with trait anxiety, AS has been linked to the
development of panic disorder, for which the most prevalent physical symptom is
elevated heart rate (Eifert, Zvolensky, Sorrell, Hopko, & Lejuez, 1999; Richards &
Bertram, 2000). Previous scholars consistently report that the initial moment of a
speech produces greater heart rate acceleration than any other before, during, or after
the presentation (e.g., Behnke & Carlile, 1971). Consequently, AS has been associated
with the first minute of public speaking (Mladenka, Sawyer, & Behnke, 1998). Taken
together, these findings from previous research indicate that differing levels of AS
typify each pattern of public speaking state anxiety.
Based on the findings of Study one and the preceding discussion of empirical
studies, the following research question is proposed.
RQ2:

Will sensitizers and habituators differ with respect to anxiety
sensitivity?
STUDY TWO

Subjects

Participants in this study were 60 (30 male, 30 female) undergraduate students
between the ages of 18 and 25 years of age enrolled in an introductory college public
speaking course. Subjects were recruited for a study on public speaking effectiveness
and participated voluntarily as one of several ways to fulfill a course requirement All
volunteers (N=180) were classified according to pattern type (138 habituators, 42
sensitizers) as described in the procedures section. Inclusion of subjects for this study
followed stratified random selection procedures controlling for gender and pattern
type.
Procedures
Each subject presented a five minute informative speech about a favorite hobby or
leisure activity to a class of 24 to 30 fellow classmates and the course instructor.
Speeches were performed for class credit and were graded. Speaking order and day of
presentation were randomly assigned. After speaking, subjects filled out the
Spielberger State Anxiety Scale (Spielberger, Gorsuch, & Lushene, 1970) (STAI)
referring to each of the four periods generally addressed in speech anxiety studies: (1)
anticipation (one minute before the speech), (2) confrontation (the first minute of the
speech), (3) adaptation (the last minute of the speech), and (4) release (the minute
immediately following the speech). The four scales were presented in random order for
each speaker. Subjects were classified according to pattern type by inspection of the
line plot of STAI (A-state) scores across the four stages of public speaking anxiety.
Several weeks after the public speaking assignment, subjects completed Reiss,
Peterson, Gursky, and McNally's (1986) Anxiety Sensitivity Inventory (ASI). An
analysis of variance was used to assess the difference in mean ASI scores for
habituation and sensitization pattern-type subjects.
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Instruments
The A-State portion of the STAI inventory (Spielberger, Gorsuch, & Lushene, 1970)
was administered for each of the four periods of the total speaking experience as
outlined by Behnke & Sawyer (1998). For example, when responding to the
confrontation stage measure, subjects were instructed to indicate how they felt during
the first minute of their informative speeches. Alpha reliabilities for the four state
anxiety measures were .91 for anticipation, .93 for confrontation, .90 for adaptation,
and .92 for release.
Anxiety sensitivity was operationalized as scores on the ASI, an instrument
commonly used to measure anxiety sensitivity on a variety of tasks (Peterson & Plehn,
1999). The ASI measures beliefs about aversive feelings or appearing anxious. In the
present study, this scale yielded an alpha reliability of .85.
Results
Means and standard deviations for habituator and sensitizer ASI scores were
18.63 (7.89) and 28.1 (9.98), respectively. The results of the analysis of variance
computed for pattern type shows that sensitizers had higher levels of anxiety
sensitivity than habituators (Fj,gg=16.58; p<.05). Scheff6 tests detected significant
differences between pattern types (mean difference=9.47, critical difference=4.65, p
<.O5). These findings are consistent with previous studies of state anxiety for public
speaking (Mladenka, Sawyer, & Behnke, 1998).
CONCLUSIONS
Traditionally, communication scholars have presumed that speech anxiety is a
unitary construct, that is, having a clearly explicated set of antecedent conditions,
marker characteristics, and consequent effects. However, the findings of the current
research, are consistent with those of recent vintage that support a contrary view.
Specifically, state anxiety entails the operation of diffuse yet interrelated subsystems,
each with its own characteristics and timing within any particular anxiety episode. In
fact, speakers may appear both inhibited and innervated within a few seconds during
the same presentation. Overarching patterns of psychological state anxiety are
discernable from speaker reported state anxiety measures that are narrow-banded
with respect to specific established public speaking milestones.
Previous research has revealed that the general pattern for psychological speech
anxiety over the stages of anticipation, confrontation, adaptation, and release takes
the shape of a decelerating monotonic function. Study one links the declining pattern
with the process of habituation and suggests that this is the primary or dominant mode
of response for those who actually present speeches in college classrooms. Based on the
comparator theory of anxiety, habituators shift from BIS dominated reactions early in
the speech to a greater reliance on BAS reactions during the later moments of the
presentation. In conjunction with this finding, researchers should examine the degree
of correspondence between this pattern of public speaking state anxiety and the level
of behavioral indicators of the BIS, such as rigidity and disfluency, for each stage.
An inverted v-shaped pattern, similar to the one commonly reported for
physiological (heart rate) patterns of public speaking anxiety, lends support for the
heuristic concept which Gray (1995) calls the comparator. This sub-pattern, while
representing only about 25% of the subjects in Study 1, warrants further investigation.
Gray and McNaughton (2000) describe a similar inverted-v shaped pattern resulting
Anxiety Patterns
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from procedures designed to sensitize subjects to fear-arousing stimuli. Given recent
studies of sensitization effects during the speech preparation process (Behnke &
Sawyer, 1999), the relative susceptibility of sensitizers and habituators to
procrastinate should be investigated.
Anxiety sensitivity, which explained differences in habituator and sensitizer
patterns in the current study, has been used as the basis for developing effective
methods of treating anxiety. Behavior therapy, an anxiety reduction strategy based on
the principle that proximity to a fear-arousing stimulus without punishment permits
habituation to the stimulus and improved performance (Spielger & Guevremont,
1993), has been recommended as a remedy for AS (Taylor, Rabaian, & Federoff, 1999).
Gray and McNaughton (2000) suggest combining cognitive therapies, such as
systematic desensitization and visualization, with graduated exposure therapy to
assist sensitizers in coping with stressful situations, such as public speaking. Requiring
students to practice presentations first in front of small groups of students before
speaking to the entire class, for example, follows the graduated exposure strategy. An
advantage of behavior therapy is that communication educators may dovetail these
procedures with skills training thereby augmenting conventional methods of anxiety
reduction (Kelly & Keaten, 2000). Future researchers should examine the utility of
integrating behavior therapies into traditional classroom assignments designed to
promote skills acquisition.
NOTES
'Summaries of Gray's program of research are available on-line at http://www.oup.co.uk/
neuropsychol_anxiety/.
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