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Abstract
This study investigated the hypothesis that individuals

classified as pain-fearful by the Fear of Pain Questionnaire

11 (FPQ-II) would demonstrate greater behavioral avoidance
of pain when compared to low fear controls. Groups high and
low in fear of pain were identified and subjects completed
psychometric instruments and participated in a behavioral
assessment test (BAT) in which they experienced a painful
stimulus from an algometer designed to produce a clinical-like
physical pain. During the BAT, verbal reports and heart rate
were collected, as was performance data. The predictive
validity hypothesis was supported as high fear subjects
evidenced significantly greater avoidance than their low fear
counterparts, and manifested significant increases in state
anxiety, over the course of the BAT. Greater cardiac increase
during the BAT was also found in the high fear group relative

to the low fear group.



The Role of Experienced Pain in the Assessment of
Fear of Pain: A Predictive Validity Study of the
Fear of Pain Questionnaire - Il

The negative consequences of living with pain reach into
the affected person's personal, interpersonal, and occupational
life. Patients who struggle with a pain disorder are frequently
depressed (Schaffer, Donlon, & Bittle, 1980; Brown, Rawlinson,
& Hardin, 1982), and have marital (Flor, Turk, & Scholz, 1987)
and sexual problems (Maruta, Osborne, Swanson, & Halling,
1981). The total cost of health care for pain treatment
approaches 40 billion dollars annually; with the average
American employee missing five days a year because of pain,
the productivity loss reaches 55 billion dollars (Budiansky,
Carey, Wellborn, & Silberner, 1987).

The fear associated with pain can be so intense that it
will lead to avoidance of many different types of potentially
painful situations. This overgeneralized avoidance does not
promote healing; it may only insulate the individual from
experiencing further pain (Boles & Fanselow, 1980), and can
lead to an exacerbation of disease (Lindsay & Woolgrove,
1982). This fear of pain can even influence individuals to
abandon health-oriented behaviors (Philips, 1983), including

exercise, and medical/dental procedures. This avoidance



behavior may then predispose the patient to developing
chronic pain syndrome (Philips & Jahanshahi, 1985).

In a historical review of the literature, it appears that
not much work has been done investigating fear of pain. James
(1899) did allude to the concept when he described anxiety as
a fear prompted by awareness of peripheral physiological
changes generated by imminent danger of pain. An existential
view of fear of pain was taken by Walker (1945) when he
discussed it as one of the many fears of growing old, along
with fears of suffering and death. The first mention of the
concept in a clinical vein seems to be Webb's (1966) use of the
phrase "fear of pain" in the title of an article aimed at helping
pediatric nurse trainees deal with children who are frightened
in anticipation of pain. A subsequent published article looked
at the cause and effect aspect of the fear of pain concept, and
specifically "the two-way interactions between fear and pain”
(British Dental Association, 1975, p 308). It is posited in this
article that pain-fearful individuals experience pain in the
dental clinic at every appointment and are thus predisposed to
not want to return to the dentist's office. This idea of
anticipatory pain has been a consistent area of investigation
through the years. More recently, Kent (1985) investigated
anticipatory pain problems in dental patients and found that

anxious patients report experiencing more pain than their



nonanxious counterparts. The pain these anxious dental
patients indicate, however, is not as great as they anticipated
prior to dental work. Therefore, the anticipation of and
anxiety associated with pain are central psychological factors
in the experience of pain. This finding is consistent with
Melzack and Wall's (1982) hypothesis that anticipation of pain
is sufficient to raise anxiety, which intensifies the subjective
experience of pain.

Looking at the more theoretical aspects of the fear of
pain concept, Lethem, Slade, Troup, and Bentley (1983) propose
that the degree of fear of pain and the style of responding to
pain (i.e., confronting versus avoiding), work together to
produce avoidance behavior. In this conceptualization,
patients develop chronic pain syndrome when they avoid pain
because of fear. Individuals who confront pain-related fear
are more likely to progress past the acute phase of pain and
return to functional living. Further work (Slade, Troup,
Lethem, & Bentley, 1983) has supported the fear-avoidance
model with data indicating that fear plays a major role in the
ability to deal with pain. Specifically, in this study, back pain
patients using passive styles of coping with pain were found
to have significantly longer, and more frequent back pain

episodes than those with active (i.e., confrontive) strategies.



Focusing on this interaction between fear and pain, the
purpose of the present investigation was to further validate a
verbal report measure of fear of pain (i.e., the Fear of Pain
Questionnaire) by testing its use in predicting behavioral
avoidance of a painful stimulus. The original version of the
Fear of Pain Questionnaire (FPQ-1) was developed and refined
(FPQ-II) in a preceding study (Rainwater & McNeil, 1986) in a
program of investigations describing and assessing fear of
pain. In subsequent work (McNeil, Rainwater, & Aljazireh,
1986), the FPQ-Il was successfully used to predict avoidance
behavior in a pain-analogue situation (e.g., viewing videotape
segments of painful dental procedures). The questionnaire has
now been factor analyzed (McNeil & Rainwater, 1989) and is
used in its most sophisticated form to date as the Fear of Pain
Questionnaire - Il (FPQ-III).

The question of how gender might influence fear of pain
has been addressed (Rainwater & McNeil, 1986; McNeil &
Rainwater, 1989) with results failing to support the existence
of a significant gender difference. However, this finding goes
contrary to the historical trend for females to exhibit more
overt expressions of fear (Geer, 1965; Bernstein & Allen,
1969; Farley, Mealica, & Sewell, 1981).

To further validate the instrument, and specifically to

test the FPQ-IlI's predictive validity, a logical step was taken



in this study to move the methodology from an analogue to an
experiential level. Subjects' jn_vivo experience of pain will be
accomplished by presenting them with a controlled degree of
actual physical pain. This pain will be produced using an
algometer, a device that produces a dull aching sensation that
eventually becomes painful via a weighted bar pressed against
a finger (for a literature review on this device, see Appendix
A). The ultimate goal of this program of research is the
development and refinement of a screening instrument that
will help identify pain patients in the early stages of pain
recovery whose fear of pain makes them vulnerable to
avoidance of recuperative health care and consequently to
becoming chronic pain patients. If it becomes possible to
identify these at-risk patients through use of the Fear of Pain
Questionnaire - lll, clinical interventions might be devised to
help prevent them from developing chronic pain syndrome.

Hypotheses. It is anticipated that fear of pain, as
represented by FPQ-IIl total scores, will be shown to be
predictive of behavioral avoidance of physical pain, as
evidenced by a high fear group's demonstration of greater
avoidance of, and mére state anxiety associated with physical
pain, relative to a low fear of pain group. I[f these group

differences are manifested, then they will provide support for



the predictive validity of the FPQ-lll via successful
identification of individuals who evidence behavioral
avoidance of pain. It is expected that subject gender will
influence responses, such that females will manifest greater
verbal reports of fear, and behavioral avoidance associated
with pain. [t is further expected that the FPQ-IIl will be the
best predictor of behavioral avoidance when compared to
selected measures of fear, psychopathology, anxiety and
imagery ability. Moreover, it is specifically predicted that
degree of fear of pain will be positively related to state
anxiety, to the overall level of psychopathology, and to the
subject's imagery ability. Finally, it is predicted that there
will be both baseline and within trial differences in
psychophysiology between the fear groups, with the high fear
subjects evidencing greater psychophysiological arousal.
Method

Subjects

Subjects were selected from a screening pool of
undergraduate university students in Introduction to
Psychology classes. There were two equal-numbered, gender-
balanced groups of 20 subjects each; the mean age of the
sample was 19.3 years (SD = 1.7). To maintain consistency
with prior studies (e.g., Rainwater & McNeil, 1986; McNeil,
Rainwater, & Aljazireh, 1986), the high fear group consisted of



students who scored high in reported fear of pain (i.e., top 8%
of their same-gender distribution of self-rated fear of pain),
while the low fear group was composed of students with lower
scores (i.e., bottom 20-30% of their same-gender distribution).

rial

The FPQ-1 was originally developed as a 32-item
screening tool (Rainwater & McNeil, 1986). The FPQ-I
presented detailed descriptions of eight painful situations
(e.g., hitting your thumb with a hammer, having dental work
done). It required the subject to rate the degree of fear and
other affective responses s/he would experience if confronted
with various painful stimuli. The instrument was then
expanded and presented as the FPQ-Il (McNeil, Rainwater, &
Aljazireh, 1986) which consisted of 57 items (e.g., burning
your finger with a match, receiving an injection in your arm)
rated on a 5-point Likert-type scale (Likert, Roslow, & Murphy,
1934). Factor analytic refinement (McNeil & Rainwater, 1989)
of the FPQ-Il streamlined the questionnaire into its current
version as the FPQ-IlIl (see Appendix B) consisting of 30
painful experiences, based on the original FPQ-Il items, which
are rated on the same 5-point Likert-type scale. The principal
components analysis of the FPQ-IlIl utilized varimax rotation
and yielded three stable factors, each with an eigenvalue

greater than 1.0. The factors are contributed to from



subscales of ten items each: Minor Pain, Severe Pain and
Medical Pain.

Each subject completed the FPQ-Ill and other
psychometric instruments including: the Fear Survey Schedule
- 1l (FSS-IIl; Wolpe & Lang, 1964, 1969), the Eysenck
Personality Inventory (Psychoticism-Neuroticism scale, EPI-
PN; Extroversion-Introversion scale, EPI-El; Eysenck &
Eysenck, 1968), the State (STAI-S) and Trait (STAI-T) portions
of the State-Trait Anxiety Inventory (STAI, Form Y,
Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1977), and the
Questionnaire upon Mental Imagery (QMI; Sheehan, 1967;
shortened version of Betts' 1909 Questionnaire upon Mental
Imagery; reprinted in Richardson, 1969). The FPQ-Ill, FSS-Il|
and STAI were utilized to measure different types of anxiety
and fears. The EPI and QMI were employed to gain an
understanding of the general neuroticism and imagery abilities
of these subjects to begin to explore the relationships
between these characteristics and the fear of pain construct.

r n rator

The algometer constructed for this study was patterned
after the device introduced by Forgione and Barber (1971).
Modifications of this instrument described by Forgione
(personal communication, September 4, 1987) and

experimentally utilized by Dougher, Goldstein and Leight
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(1987) were also incorporated. These modifications allowed
the algometer to produce pressure from a vertical slide
position rather than the angled pressure of the original device,
which utilized a hinged and slanted approach.

The apparatus was used to apply focal pressure to an
area of skin sparse in muscle and fat and directly over bone
(i.e., second phalanx of the finger). A dull lucite edge
(approximately 10 mm wide and .25 mm thick at the point of
contact with the skin) was lowered onto the finger with
vertical pressure (i.e., 1000g) which produced a slowly
"...building 'aching' pain that tends to resemble the type of pain
commonly observed in clinical settings" (Forgione & Barber,
1971, p. 105).

Heart rate (HR) activity was recorded using
electrocardiogram (ECG) signals that were amplified and
filtered using a Coulbourn Instruments .(Cl) High Gain
Bioamplifier/Coupler (Model S75-01) and a Schmitt trigger
apparatus (a Cl Bipolar Comparator [Model S21-06] and a Cl
Retriggerable One Shot [Model $52-12]). This equipment
signaled the detection of cardiac R-waves. A Scientific
Solutions Labmaster laboratory interface board was used to
link the cardiac data apparatus with an IBM-PC XT, which was
used for data acquisition. Data collection and SAM stimuli

presentation were controlled through a multipurpose software
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program written specifically for collection of
psychophysiological and other data with this configuration of
hardware (Cook, Atkinson, & Lang, 1987).

The experiment room was adjacent to a control room and
linked via intercom; a one-way mirror allowed a secondary
experimenter, who ran the psychophysiological
instrumentation, to observe the subject during the BAT. The
subject was seated in an armless desk chair at a table
measuring 60.3 cm wide, 111.1 cm long, and 72.4 cm high upon
which the algometer was stationed.

Procedure

Subjects in the screening pool were administered the
FPQ-lIl en masse, and told that they might be contacted later
and asked to volunteer for the second part of the study. Those
that met the percentile criteria for inclusion in one of the
groups were then identified. Next, telephone calls were made
to invite individuals to participate in the subsequent
laboratory experiment (see Appendix C). After the subject
reported to the lab, informed consent (see Appendix D) was
obtained by the primary experimenter. Next, some basic
information about the subject was obtained, to assure that
s/he was appropriate for inclusion in the study (see Appendix
E). After introducing the questionnaires, the primary

experimenter left the room to allow the subject to complete
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them in the following order: FPQ-Ill, FSS-lll, EPIl, STAI, and
QML

To assess how these subjects might respond to pain, they
were asked to participate in a behavioral assessment test
(BAT) consisting of placing a finger in an algometer that
produces a deep tissue pain. For performance in the BAT, the
subjects were divided into gender and group-balanced
subgroups. The principal investigator served as the male
primary experimenter for one of these subgroups, and a female
undergraduate assistant, trained specifically as an
experimenter for this study, served as the primary
experimenter for the other subgroup. This allowed an equal
number of males and females in both the high fear and the low
fear groups to be assessed by a same or an opposite gender
experimenter.

After completion of the questionnaires, the subject was
rejoined by the primary experimenter and escorted to an
experiment room where the primary experimenter conducted
the BAT. The subject was seated and Beckman 16 mm, self-
adhesive silver-silver chloride ECG electrodes were applied in
the standard dual proximal-ventral forearm position for
recording HR. Prior to placement, the electrode site was
cleaned and prepared with an alcohol prep-pad and dried with a

gauze sponge.
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Audiotaped instructions (see Appendix F) for
participating in the BAT were broadcast to the subject
advising that any pain trial could be avoided at any point.
These instructions were recorded in the voice of the primary
experimenter and followed a low-demand style (Miller &
Bernstein, 1972) so as to readily allow avoidance. Baseline
psychophysiological data was then recorded for 4 min.

The experimenter began the BAT by lowering the blade
onto the subject's right index finger. When the blade touched
the subject's finger, the primary experimenter said aloud
"start," thus signaling the secondary experimenter to
simultaneously start the timing of the trial and the recording
of the psychophysiology. At 10 s intervals, the subject was
asked to report the status of his/her feeling state using a
scale such as that reported by Otto and Dougher (1985): 1 =
mild pressure, 2 = moderate pressure, 3 = mild discomfort, 4 =
moderate discomfort, 5 = mild pain, 6 = moderate pain, 7 =
severe pain. When the subject reported a "7," the primary
experimenter stopped asking the subject to report on the
sensation and said: "Please hold." (The subject had been
previously informed in the BAT audiotaped instructions that
this "endurance period" would be stopped by the primary
experimenter after a maximum time period of 1 min, unless

the subject stopped it before that time.) When the subject
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said "stop," the timed trial and the physiology recording were
ended, and the primary experimenter immediately lifted the
pressure blade. The time (rounded to the nearest second) taken
to elicit a report of "5" represented the subject's pain
threshold (Otto & Dougher, 1985), and the time to report a "7"
was taken to measure the subject's pain ceiling (Dougher,
1979) for the trial. The length of time (rounded to the nearest
second) the level "7" pain was tolerated was taken as the
subject's level of pain tolerance (Merskey, 1974).

Measures of refusal behavior and avoidance times were
calculated. Refusal behavior was defined as a dichotomous
event where outright refusal to participate in any portion of
one or more trials (out of a maximum of six) placed a subject
in the category of having refused some portion of the total
BAT. The number of trials refused by a subject was taken to
represent the degree of refusal behavior. Avoidance time was
calculated by subtracting the amount of time spent in the BAT
from the maximum (240 s) possible time for the trials.

The subjects then rated their experience in each trial
using Lang's (1980) self-assessment mannequin (SAM). An
interactive computer program allowed the subject to use SAM
figures to give ratings on the following 21-point (0-20)

scales: valence (i.e., happy--unhappy), control (i.e., in control-
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-controled), and arousal (i.e., aroused--calm). Ratings were
rendered after each trial.

A maximum of six trials were conducted with each
subject. If the subject chose to continue in the experiment,
the subsequent trials were conducted in the same manner as
the first. Different fingers on alternating hands (i.e., Right
Index, Left Index, Right Middle, Left Middle, Right Ring, Left
Ring) were used for each trial. When the BAT was finished, the
subject was asked to complete the State portion of the STAI
Once this final measure was obtained, the electrodes were
removed from the subject.

An exit interview (see Appendix G) was then conducted to
gather information on the subject's previous exposure to pain,
how s/he experienced the pain of the algometer, and his/her
physical exercise style. Inquiry was also made as to the
research participant's subjective feeling state vis a vis
his/her fingers. Finally, participants were thoroughly
debriefed as to the purpose of the experiment and future
applications (e.g., work with chronic pain patients.); questions
from participants were elicited and answered fully.

Data Reduction

The HR instrumentation was calibrated for each subject

to minimize "double trigger" recordings (i.e., one heartbeat

measured twice). The data were later edited for any such HR



16

outliers. This editing consisted of collapsing the two very
rapid heartbeats into a single recording that was more
consistent with the modal HR for that subject.

A single median HR value was then calculated for each
subject for each trial, including the baseline and each
subsequent trial (or portion thereof) in which they
participated. Heart rate change scores were then calculated
for univariate analysis. These change scores were derived by
subtracting the median HR baseline (240 s) from the median HR
of each trial (up to 240 s).

Results

To begin the statistical analysis, the data were reduced
into logical divisions so that multivariate analyses of variance
(MANOVA) could be performed, as appropriate, for the main
factors of group membership, subject gender, and experimenter
gender (Jain & Dubes, 1988). These divisions included: (a) the
psychometric instruments (i.e., FSS-lll, QMI, EPI-PN, EPI-EI,
STAI-T, STAI-S-pre, and STAI-S-post), (b) refusal behavior
and avoidance time data from the BAT trials (i.e., refusals,
amount of time spent in the pain trials, total pain threshold,
total pain ceiling, and total pain tolerance), and (c) self-report
data collected in the BAT and exit interview (SAM scores, pain
similarity rating, personal pain experience, witnessing of pain

experience, routine exercise, and pain associated with
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exercise). The HR data were analysed with a 2 x 2 repeated
measure ANOVA on HR change scores.

As a function of the experimental design, cardiac and
SAM data were "lost" as subjects exercised their right to not
continue through all six trials of the BAT. When this was the
case, analyses were appropriately adjusted for unequal cell
sizes.

Significant main effects were found in the psychometric
data for subject group (E [7,26] = 4.76, p < .01), and subject
gender (E [7,26] = 2.29, p < .10). (Since this latter effect was
hypothesized, a significance level of p < .10 was considered
appropriate for further consideration of univariate results.)
Effects for experimenter gender and interactions were
nonsignificant (all p's > .10).

Subject group exerted a significant main effect on the
BAT behavioral data (E [6,27] = 4.47, p < .01). The MANOVA
main effect for subject gender on BAT behavior, however, was
not significant (p > .10). The experimenter gender and
interaction variables were also nonsignificant (all p's > .10).

A significant main effect was found for the self-report
(i.,e., SAM and exit interview) data of the BAT for subject
gender (E [8,24] = 3.50, p < .01). The remaining variables of
group membership and experimenter gender, and all

interactions were nonsignificant (all p's > .10).
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As noted above, the experimenter gender factor did not
exert any significant effects on any of the dependent variables
(all p's > .1‘0). Thus, no further analysis or discussion will
include this independent variable.

h ri

The subject selection process was successful as there
were significant group differences for the FPQ-lll total score
(E [1,38] = 68.23, p < .0001), the FPQ-IIl minor pain subscale (E
[1,38] = 61.87, p < .0001), the FPQ-lIl severe pain subscale (E
[1,38] = 30.93, p < .0001), and the FPQ-IIl medical pain
subscale (E [1,38] = 28.87, p < .0001) with the high fear group
means being higher in all cases. On other questionnaires, the
high fear group was generally more fearful (FSS-Ill; E [1,32] =
21.15, p < .0001) and more neurotic (EPI-PN; E [1,32] = 12.95, p
< .001). There was a significant group difference on trait
anxiety with the high fear group evidencing significantly more
characterological anxiety (E [1, 32] = 4.39, p < .05). Table 1
presents means and standard deviations for all psychometric

instruments by group.

It was predicted that the high fear subjects would

exhibit more state anxiety than low fear subjects. This
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differences was significant for the post pain trial
measurement of state anxiety (High fear M = 40.9, Low fear M =
35.9; E [1,32] = 3.01, p < .05, one-tailed). The direction of the
means was the same for the STAI-S-pre measure (High fear M
= 36.2, Low fear M = 34.4), but was nonsignificant (E [1,32] =
31, p > .10, one-tailed).

To assess if the level of state anxiety changed pre to
post, the data were conceptualized in a 2 x 2 ANOVA fashion to
produce an error estimate so that planned comparisons could
be performed. The groups did not differ in the amount of
change in state anxiety (E [1, 38] = 1.45, p > .10). There were,
however, significant within-group differences. While both
groups experienced an increase in anxiety as a result of
participating in the BAT, the low fear subjects' change was
nonsignificant (pre-M = 34.4, post-M = 35.9; {(38) = .8112, p >
.10, one-tailed). The change from the original measurement (M
= 36.2) to the post-BAT measurement (M = 40.9) was a
significant increase for the high fear subjects, {(38) = 2.51, p
< .05, one-tailed.

To investigate the relationship between fear of pain and
anxiety, correlational analyses were performed between the
FPQ-IIl and the other psychometric instruments. As expected,
the FPQ-llIl was found to be significantly positively correlated

with the subject's overall level of psychopathology as
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measured by the FSS-IlI ( £(39) = .77, p < .0001) and the
psychoticism-neuroticism scale of the EPI ( r(39) = .49, p <
.01). Contrary to predictions, fear of pain was not found to be
significantly related to state anxiety either before the pain
trials (pre-r(39) = .233, p. > .10), or following them (post-r(39)
= .235, p > .10), or to imagery ability as represented by QMI
scores, r(39) = .13, p > .10. The correlation for trait anxiety
was low and marginally significant (STAI-Trait; r(39) = .297, p
< .10).

An additional correlation was calculated between the
total scores of the FPQ-Ill given during the screening and
those obtained during the experimental phase as a measure of
reliability. A strong test-retest relationship was found, r(39)
- .88, p < .0001.

To assess which of the psychometrics given was the best
predictor of behavioral avoidance, a stepwise regression
analysis was performed. As predicted, the FPQ-IlIl was the
strongest predictor of the amount of time avoided in the pain
trials (R2 = .50, p < .0001). Additionally, the FPQ-Illl was also
the best predictor of pain thresholds (R2 = .34, p. < .0001), pain
ceilings (B2 = .38, p < .0001), and pain tolerances (R2 = .59, p <
.0001). In an attempt to see if the percentage of variance
accounted for might be meaningfully increased, data from

other psychometric measurements (e.g., FSS-IlI, QMI, EPI-EI,
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EPI-PN, STAI-S-PRE, and STAI-T) were added to the model as
predictors (Belsley, Kuh, & Welsch, 1980). However, no
predictors other than the FPQ-llIl met a 0.15 significance level
criteria for entry into the model.

| Given the marginal MANOVA result (p < .10) for gender
influence on the psychometric data, results from univariate
analyses will be presented with caution. In keeping with the
expectation that gender would influence the report of fear,
females (M = 153) reported more fear that males (M. = 89.3) on
the FSS-III (E [1,38] = 9.69, p < .01, one-tailed). A significant
difference was found on the FPQ-IIl, (E [1,38] = 3.64, p < .05,
one-tailed) with females (M = 94.8) having significantly higher
scores then males (M = 80.2) as predicted. Table 2 presents
means and standard deviations for all psychometric

instruments by gender.

As illustrated in Figure 1, significant group differences
were evidenced for degree of refusal behavior with high fear
subjects having more refusals on average (M = 1.6, SD =2.1)
than low fear subjects (M = .5, SD =1.2), E [1,38] = 4.58, p <

.05, one-tailed.
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When considering refusal behavior as a dichotomous event, the
use of the FPQ-Ill scores was reasonably successful in
predicting group responses, X2(1) = 3.135, p < .10; see Table 3.

Table 4 shows how the high fear group avoided a significantly

greater total amount of time in the pain trials ( E [1,38] =
20.69, p < .0001). As can be seen from the univariate analyses
of variance (ANOVAs) in Table 5, these differences in
avoidance times were not only a function of the total
avoidance time, but were consistently different across all

trials.

Additionally, the groups evidenced predicted directional
differences on pain threshold (E [1,32] = 11.10, p < .01, one-
tailed), pain ceiling (E [1,32] = 15.05, p < .01, one-tailed), and
pain tolerance (E [1,32] = 28.76, p < .0001). The ANOVAs on
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these data across trials are presented in Table 6. Figures 2, 3,

and 4 illustrate that the high fear group had significantly

lower pain thres