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ABSTRACT

Research and clinical observation implicate cognitive and social
influences as criticail determinants of pqin. The present experiment
examined the impact of cognitive coping strategies and social modeling
influences upon traditional measures of pain threshold and pain tolerance
and Sensory Decision theory indices of sensory discriminability .and
response bias. Following pain pre-testing via cutaneous electrical
stimulation, 60 female undergraduates were trained in one of three
classes of cognitive strategies via verbal instruction or instruction
by videotaped peer models. During post-assessment, half of each group
was exposed to a pain-tolerant peer model. Ten subjects served as no-
treatment controls. Analyses of pain threshold and pain tolerance data
suggested that cognitive strategies méy be potent variables in painjre—
duction. Directional focus of attention did not appear to be the
critical determinant of their efficacy. Training in the use of spon-
taneously-generated strategies appeared to be as effective as instruc-
tion in attention-diversion or sensation-transformation strategies.
Videotaped instructional modules appeared to be‘as viable as training
by a therapist. The social modeling procedure enhanced the effects
of cognitive strategies. Sensory Décision theory analyses revealed
that tolerant modeling reduced discriminability at sensory detection
levels, while discriminability effects were not evident at supra-pain-
threshold levels. Response bias was not affected by the social in-
fluence procedure. No remarkable differences in discriminability or

response bias were observed between cognitive strategy groups and
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no-treatment controls, suggesting that effects of cognitive strategies
may be primarily mediated through the motivational-affective dimension
of pain. At sensory detection levels, cognitive strategy groups dis-
played differential discrimihability under the two instructional
modglity conditions, suggesting that cognitive determinants may also
affect sensory-discriminative aspects of pain. Cognitive and social
influences were shown to have potent impact on pain response. Implica-

tions of these findings for theory and clinical practice were discussed.
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INTRODUCTION

In recent years, pain and its control have been the focus of
increasing concern in both cliﬁical and laboratory settings. Pain,
being a complex, multidimensional phenomenon, haé received the atten-
tion of researchers in a wide variety of academic disciplines. Although
clinicians have long been aware of the complexity of the human pain
experience, the role of psychological variables in the perception and
treatment of péin has only recently been subjécted to systematic in-
vestigation. Diverse approaches to the modification of pain ekperience
and behaviour such as hypnosis (e.g., Hilgard, 1969), suggestions of
analgesia (Barber & Hahn, 1962), preparatory information (Bobey &
Davidson, 1970; Neufeld & Davidson, 1974), operant conditioning (e.g.,
Fordyce, Fowler, & DelLateur, 1968), social modeiing (e.g., Craig, 1975),
and a variety of techniques termed '"cognitive coping strategies'" have
provoked increasing interest (see Weisenberg, 1977, for a review).

Social Influences

_ Research and clinica; observation from a variety of sources impli-
cates cognitive and social influences as critical determinants of pain.
Investigators have demonstrated social and ethnic differences in res-
ponses to experimentally induced pain among a wide variety of social
groups (e.g., Sternbach & Tursky, 1965; Tursky & Sternbach, 1967). The
" existence of similarities in pain response among members of a particular
social group suggests that socialization experiences play a critical
role in determining pain behaviour (Craig, 1978b). Recent work with

operant conditioning approaches to pain demonstrated that modification



of pain behaviour may occur as a result of alterations in the response
of the social environment to pain displays (Fordyce, 1976).

Social modeling processes are considered to play a major role in
the acquisition of styles of response to pain (Craig, 1978a, Fordyce,
1976). Recent reviews of social modeling influences on pain afe
available elsewhere (Craig, 1975, 1978b; Prkachin,»l978),.thus the
present review is restricted in this area to a summary of findings to
date. Direct evidence that social modeling proceéées are active sources
of pain modulation stems from systematic laboratory research. A series
of studies has documented the impact of exposure to social models ex-
hibiting relative tolerance orAintolerance for painful electrical sti-
mulation oh pain threshold (Craig & Weiss, 1971, 1972; Craig, Best,

& Reith, 1973; Craig, Best, & Ward, 1976; Craig, Best, & Best, 1978;
Craig & Neidermayer, 1974), and on pain tolerance (Craig, 1978a;

Craig & Best, 1977). Similar effects have been reported using dif-
ferent pain induction techniques, such as radiant heat and pressure
pain  (Neufeld & Davidson, 1971; Chaves & Barber, 1974). Evidence also
suggests that autonomically-mediated responses are reduced as a func-
tion of exposure to pain-tolerant social models (Craig & Neidermayer,
1974; Craig & Prkachin, 1978). Further, the question of whether pain
modulation which results from social influences may be mediated by
fundamental alterations in sensory processes has been addressed.

Studies have demonstrated that the exponent of the power func-
tion,.which relates stimulus intensity to sensation magnitude (Steven's
1975 power law), may be altered in psychophysical magnitude estima-

tion tasks by exposing subjects to a pain-tolerant model (Craig, Best,



& Ward, 1975; Craig, 1978a), suggesting systematic alterations in fun-
damental qualities of the pain experience. Studies employing Sensory-
Decision Theory (SDT) methodology have provided evidence consistent
with the position that exposure to tolerant and intqlerant social models
produces alterations in sensory-discriminative aspects of pain. Craig
and Coren (1975) demonstrated that exposure.to an intolerant model was
associated with enhanced discriminability as reflected by SDT para-
meters. Craig and wArd (Note 1) found that exposure to'a tolerant
model was associated with feduced discriminability as reflected by

SDT parameters. Methodological criticisms of these two SDT studies

(cf. Hall, 1977) were addressed by Craig and Prkachin (1978), who demon-
strated that-tolerant’modeling reduced overall ability to disériminate
stimulus intensity levels, and Prkachin (1978), who .demonstrated that
intolerant modeling resulﬁed in enhanced discriminability at clearly
noxious levels of stimulation.

Thus, social modeling has been shown to exert potent influences
upon pain as measured by traditional pain threshold and tolerance mea-
sures, psychophysical power function analysis, psychophysiological
parameters, and SDT measures of discriminability.

The potency and persistence of social modeling influences have
not been directly investigated in a context wherein sgbjects exposed
to noxious stimulation are concurrently engaged in specified cognitive
activity designéd to modulate painful expérience. This situation would
have direct implications for multimodal treatment approaches to pain

which are currently receiving increasing attention (cf. Bonica, 1977).



Cognitive Strategies

Recent years have seen a growth of research concerning the use of
cognitive strategies in the control of pain. This approach reflects
the increasing concern of behavioural researchers and clinicians with
cognitive events (cf. Meichenbaum, 1974; Mahoney, 1974) and the rising
concern with central control processes in ﬁain pefceptibn since the
introduction of Gate Control Theory (Melzack & Wall, 1965; Melzack,
1977). According to the theory, "... cognitive activities such as
anxiety, attention, and suggestion can influence pain by acting at the
earliest levels of sensory transmission'" (Melzack, 1973, pp. 199;200).
Thus, cognitive activities may attenuate the pain experience by blocking
transmiésion of sensory information at the spinal gate (sensory-
discriminative dimension of pain), as well as affecting the cognitive-
evaluative and motivational-affective dimensions. The theoretical
suggestion that psychological processes may modify not only the inter-
pretation of pain, but may also attenuate sensory activity before inter-
pretation, has led to renewed interest in the potency of cognitive
variables in pain modification. Before critically examining the re-
search concerning cognitive strategies per se, a brief overview of
converging lines of research concerning cognitive events and pain is
in order.

The importance of cognitive variables in the treatment of pain
has been.highlighted by various lines of research. TFor example, one
line of research concerning predictability/uncertainty of aversive
stimulation in pain control indicated that subjects' perception of self-

control results in most cases in elevated pain threshold (e.g., Staub,



Tursky, & Schwartz, 1971; Kanfer & Seidner, 1973). Davison and Valins'
(1969) study of the effects of attribution is another case in point,
showing that subjects who attributed increases in pain tolerance to
their own efforts rather than to the effects of a drug, later exhibited
greater. tolerance. Investigations of the effects of preparatory com-—
munications, informatiqn,.and rehearsal on subsequent pain measures
(i.e., Bobey & Davidson, 1970; Johnson, 1973; Neufeld & Davidson, 1971),
in. addition to the study of hypnotic analgesia, fﬁrther point to the
importance of cognitive events in the manipulation of pain response.
"Cognitive and motivational factors have been proposed as crucial
variables accounting for the effects of hypnotic analgesié (e.g.,
Barber & Hahn, 1962). Although suggestions of analgesia following a
hypnotic induction have been demonstrated to be effective in altering
experimental pain threshold (e.g., Hilgard, 1969; Hilgard, Ruch, Lange,
Lenox, Morgan, & Sachs, 1974), recent studies have suggested that a
hypnotic induction may not be a necessary condition for the effective-~
ness of thevsuggestions (Barber & Hahn, 1962; Evans & Paul, 1970)..
Thus, cognitive.variables Which mediate the observed:changes in behaviour
(e.g., verbal report of pain) are currently being subjected to experi—
mental scrutiny in their own right, outside the context of hypnosis
research. As no hypnotic induction appears necessary, this has impor-
tant implications for clinicél treatment, especially within a self-
management framework. A'number of cognitive strategies to be reviewed
were initially investigated within the context of hypnotic phenomena.
Recent..research interest in such cognitive strategy procedures as

"distraction” techniques may be traced back historically to research on



"audioanalgesia." Although Gardner and Licklider (1959) and Gardner,
Licklider, and Weisz (1960) reported dramatic reductions in reported
pain in clinical trials using white noise and stereophonic music, these

results were not replicated in experimental studies of "audioanalgesia'

(Melzack, Weisz, & Sprague, 1963). However, the suggestion was made
that attention distraction might be a potent variable in pain reduction,
especially in combination with other procedures such as rélaﬁation
techniques. Researchers to the present time have persisted in inves-
tigating the effects on pain of various procedures which use some form
of distraction of attention in pain modulation.

Kanfer and Goldfoot (1966) studied the effects of distraction
(also known as attention-diversion) on cold-pressor pain. The atten-
tion~-diversion group (1), who viewed travel slides, en&ured pain sig-
nificantly longer than contfol groups who received instructions either
to use a clock to set themselves tolerance goals (group 2), to expect
severe pain (3), or to verbalize their momentary experiences (group 4).
Results also indicated significant differences in pain tolerance between
control groups, with group 2 exhibiting greater tolerance than group 3,
which in gurn showed greater tolerance than group 4. The authors con-
cluded that tolerance for noxious stimulation can be affected by pro-
viding subjects with a strategy, or set of controlling responses, to
be utilized at their own discretion. Kanfer and Seidner (1973), in-
voking.a Skinnerian self-control rationale, again utilized the viewing
of travel slides as a distraction technique (or controlling response)
during a cold-pressor test. Results indicated that thé effectiveness

of the distraction procedure (i.e., the self-controlling mechanism) was



greater when the distracting stimuli were controlled by the subject
rather than the experimenter. Post-experimental questionnaires sug-
gested that subjects used the slides to set tolerance goals and ::
actively engage in fantasy.

Barber and Cooper (1972) also studied similar distraction or
attention-diversion procedures. However, their data appear to con-
flict with the findings of Kanfer and associates as discussed below.
As Meichenbaum and Turk (1975) and Hall (1977) have noted, the pain
literature is replete with apparently contradictory findings from
studies concerning variables which are nominally similar, but which on
close inspection reveal important methodological and definitional dif-
ferences. Comparison of the Barber and Cooper and Kanfer and Goldfoot
studies reveals several such differences. .Barber aﬁd-Cooper provided
subjects with attention-diversion strategies (listening to a taped
story, adding aloud, or counting aloud) and repbrtéd that the use of
these strategies (listening and adding aloud, but not counting aloud)‘
was only effective in reducing pain for a short period of time (less
that one minute). If the pain continued for more than one minute,
subjects tended to find the pain intolerable and distraction appeared
to be ineffective in reducing it.

Thus, although both of these studies employed distractors as
coping strategies, the results appear to be contradictory. Although
both studies in question utilized cold-pressor pain, the Kanfer and
Goldfoot (1966) study did not involve a pre-exposure to the stressor,
whereas Barber and Cooper's (1972) study did. One important difference

here was revealed by post-experimental responses to the latter study.



Subjects reported that they employed spontaneods coping strategies
during the pre-exposure and would have preferred to employ their own
strategies during the second exposure. (This finding was also reported
by Chaves and Barber, 1974). Thus, instrucfions to use the provided
distraction tasks might not have had as strong an effect as they would
have had without a pretest. This seems especially important in light

of Kanfer and Seidner's (1973) findings that subjects with control over
distractors employed display greater pain tolerance. Furthermore,
dependent measures used were quite different. Where Kanfer and Goldfoot
use pain tolerance time, Barber and Cooper used subjective.ratings of
pain experienced after one and two minutes.. Thus, subjects in the
latter stﬁdy knew. in advance that they would undergo the stressor for
two minutes, whereas subjects in the former study had no prior knowledge
of pain duration. Furthermore, the relationship between toierance time
and subjective ratings of pain is not yet well understood. While both
studies used female subjects, Kanfer et al. employed a male experimenter,
whereas Barber et al. used a fémale. This may be an important factor

in light of Bobey and Davidson's (1970) fiﬁding that a cognitive stra-
tegy (rehearsal) was more effective with a male experimenter than with

a female experimenter using female subjects, indicating that some sort
of social interaction took place. The importance of the social context
in pain studies is underscored by the work of Craig and associates on
social modeling effects (e.g., Craig, 1975). Although well-controlled
studies on the effects of sex of experimenter in pain research remain

to be done, results of the Bobey and Davidson (1970) study mighf lead

one to predict greater efficacy of cognitive strategies in the Kanfer



and Goldfoot study than in the Barber-Cooper study, as was indeed the
case. Where Kanfer and Goldfoot employed external, subject-controlled
distractors, Barber and Cooper employed numerical counting tasks in-
vdving no external distractors and a tape which subjects listened to
passively (i.e., with no conﬁrol over stimuli).

Such differences in methodology are frequently to be found in the
pain literature, making generalizations across studies extremely dif-
ficult. However, until such time as universally accepted measures,
stressors, and definitions exist, critical comparative scrutiny of
nominally similar studies is a particularly imperative burden upon all
researchers in the area. The foregoing comparison suggests that specific
methodological differences may well account for Barber and Cooper's
failure to demonstrate the efficacy of the attention-diversion stra-
tegy as had been indicated by the Kanfer and Goldfoof results.

Further research has examined the use of imagery (or "gbal—directed
fantasy') as a cognitive coping strategy. Chaves and Bafber (1974,
using pain induced by the Forgione-Barber pressure algometer, instructed
subjects either to imagine pleasant events or to imagine the affected
body part as being numb and insensitive.("imaginative transformation of
pain', an attentional focussing technique). These strategies were con-
trasted to a no treatment control and a group instructed to expect a
reduction in pain. Post-stimulation ratings of average pain experienced
indicated that both cognitive strategies produced a significant reduc-
tion in pain compared to both control conditions. Although the plea-
sant imagery condition appeared to resﬁlt in slightly greater reduc-

tions in verbal reports of pain than the second cognitive strategy,
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theée differences did not achieve statistical significance. The study
also examined the‘use of experimenter modeling in instructing subjects
and found that the procedure effectively reduced pain report for high
pretest pain level subjects who imagined'pleasant events. Chaves and
Barber concluded that cognitive strategies.produce a reduction in pain
over and above that due to expectancies of pain reduction. This con-
clusion is consistent with Kanfer and Goldfoot's (1966) findings re-
garding use of external distractors, and extends them to cognitive
events independent of external control. Certain aspects of Chaves and
Barber's study deserve further investigation. As previously mentioned,
the relation of post-stimulation ratings of average pain experienced
during one minute intervals to traditional measures of pain threshold
or tolerance in unclear. The lack of statistical significance with
regard to the observed differences in.pain report between the two cog-
nitive strategies does not necessarily imply that they are equally
effective coping techniques, especially considering the short (two
minute) training period. Thus, although Chaves and Barber's (1974)
study indicates the efficacy of the attention~diversion and attentional-
focussing strategies in reduction of verbal report of pain, several
specific questions remain to be answered. If directional focus of
attention is a critical determinant of the efficacy of cognitive stra=-
tegies, the observed superiority in pain reduction of the attention-
diversion strategy over the attentional-focussing strategy might prove
"gignificant" under a different experimental apéroach (e.g., a design
employing threshold and/or tolerance measures, different analysis and

design considerations, more detailed training procedures, and possibly
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an alternate source of pain stimulation). Further, the use of more
detailed procedures might be expected to elucidate the utility of
modeling instruction in the use of strategies.

Spanos, Horton, and Chaves (1975), attempting to élucidate possible
mechanisms of action of cognitive strategies, instructed subjects to
either imagine a situation which, if real, would be incompatible with
the experience of pain (the "relevant" strategy, from Barber & Hahn,
1962) or imagine a situation (not defined as pleasant) which was
"irrelevant" to the pain situation. During the cold-pressor test, pain
threshold was indicated by withdrawal at first experience of pain.
Tolerance and subjective ratings of pain were not investigated. Results
indicated that, for subjects with high pretest thresholds, use of the
relevant strategy led to a greater threshold increase than the irrele-
vant .strategy, which in turn led to a greater increase than the no-
treatment control. No significant differences were observed for low
pretesﬁ threshold subjects. Interestingly, when subjects were divided
into high and low involvement groups (assessed by Likert-scale ratings
of degree of involvement in imaginings), no significant strategy effect
emerged. Analysis of involvement as a dependent variable indicated
that high pretest threshold subjects achieved higher involvement in the
strategies. Spanos et al. suggest that, since the strategies differed
in efficacy but not in degree of eliciting involvement in imaginings,

"irrelevant"

the superiority of the "relevant" strategy over the
strategy cannot be explained by a difference in the relative absorption

of subjects' attention. They concluded that both the type of events

imagined and degree of involvement in imaginings played a role in elevating
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pain threshold. The problem of differential findings for high and low
pretest threshold subjects was addressed by suggesting that the inter-
val between onset of stimulation and pain.threshold was too brief for
low threshold subjects to become involved in the strategies. This
contention :was supported by the finding that high pretest threshold
subjects had higher involvement scores. The findings of Spanos et al.
(1975) are consistent with those of Chaves and Barber (1974). The
additional finding of differential effects of the two strategies used
was found only for high pretest threshold subjects, while an Involve-
ment by Strategy ANOVA did not reveal a significant effect upon thre-
shold for type of strategy. Thus, the theoretical impact of the ob-
served strategy difference is unclear, although the need for further
research on differential efficacy of various types of cognitive stra-
tegies is underscored.

The "relevant" strategy investigated in the Spanos et al. (1975)
study was first investigated by Barber and Hahn (1962) in a study
contrasting hypnotically-suggested and 'waking-imagined" analgesia.
High hypnotic suggestible subjects underwent the cold-pressor test
either following a hypnotic induction or after being instructed to
imagine that.éhe water was pleasantly cool on a hot day ("waking-
imagined" condition) or following no treatment. A further control con-
sisted of no treatment and used water at toom temperature as the "stres-
sor'. Results indicated that hypnotic analgesia was no more effective
than the cognitive strategy in attenuating'pain as measuréd by verbél
report of pain, muscle tension and respiratory irregularities, cardiac

acceleration, and drop in skin resistence. This study was a major
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impetus for research on cognitive strategies in the modification of
pain response outside the context of hypnosis research. Blitz and
Dinnerétein (1971), also using the cold-pressor test, found that
subjects using the above strategy, as well as subjects instructed to
focus on the experience of cold, spent a longer time to first report
pain than did control subjects. Spanos, Barber, and Lang (1974),

using the Forgione-Barber strain guage, replicated Barber and Hahn's
(1962) findings regarding the equivalence of hypnotic and imaginal
analgesia, using a different '"imaginative transformation of pain" stra-
tegy which involved imagining insensitivity of ﬁhe stimulated body
part. Neufeld (1970) reported that use of a similar cognitive strategy
(reinterpreting the pain as pleasurable) increased tolerance to radiant
-heat pain. Thus, -the results of the five studies reviewed above indi-
cate the efficacy of the "imagined transformation of pain" strategy

in modifigation of the pain respbnse. All variations of this strategy
type employed the focussing of attention toward the source of pain,
while concurrently transforming or reinterpreting the experience
("attentional-focussing').

In line with the foregoing concern with imagery techniques, Horan
and Dellinger (1974) undertook a preliminary study of "emotive imagery."
This procedure, which attempts to produce feelings of pride and self-
assertion incompatible with anxiety, was effective in increasing pain
tolerance to the cold-pressor test in comparison with control procedures.
In a follow-up of this investigation, Westcott and Horan (1977) examined
the influence of neutral imagery, anger emotive imagery, and relaxa-

tion emotive imagery conditions on cold-pressor pain. Use of imagery
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was facilitated by means of tape recordings played during the test
which followed imagery training. Analyses indicated no.significant
differences within the male sample, although males exhibited greater
tolerance than females. For females, only the anger emotive imagery
condition was significantly different from controls, with females in
this. condition exhibiting greater tolerance times than those who under-
went other conditions. This recent approach seems intriguing despite
the lack of "dramatic'" results, in that it attempts to manipulate
motivational—affective dimensions of the pain experience not specifi-
cally addressed by the imagery techniques thus far reviewed.

Grimm and Kanfer (1976) investigated the reiative effects of cog-
nitive strategies (''verbal/symbolic respnses"), brief relaxation
training, and subjects' expectancies of decreased discomfort , on
tolerance duration, heart-rate, and verbal reports of discomfort, uti-~
lizing cold-pressor pain. The cognitive strategy was éttention—diversion
via the use of pleasant imagery. Results indicated that télerance in-
creased significantly only for the verbal/symbolic group; Significant
decreases in heart-rate were also obtained for the cognitive strategy
condition, as well as for the relaxation condition, while self-report
data indicated significant.decreases in discomfort ratings for both of
these conditions. Thus, only the subjects who had a specific.set of
controlling responses exhibited decreases in discomfort and associated
physiological changes. bResults are consistent with those thus far re-
viewed. Grimm and Kanfer suggest that covert symbolic activity and
the content of such activity play "critical roles" in.modification of

pain responses, although the role of the specific content of such
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activity remains unclear.

In contrast to the detailed examination of specific cognitive
strategies, another more recent line of research has employed what
has been termed the "smorgasbord" approach, in the attempt to develop
viable "treatment packages'" for the modification of pain. This approach
is characterized by the provision of multiple cognitive strategies
that the trainee is encouraged to sample. Turk (1975; see also
Meichenbaum & Turk, 1975) employed. "stress-inoculation training" in a
study utilizing ischemic pain. Their package commenced with an
"educational phase', during which Melzack and Waii's (1965) Gate
Control theory was described in a simplified form. The three major
aspects of pain dealt with by .the theory (i.e., sensory-discriminative,
motivational-affective, and cognitive-evaluative) were discussed, fol-
lowing which it was emphasized that in coping with pain, it is neces-
sary to deal with eech aspect.of the pain experience._ In the next
phase, coping techniques were described which would deal with each as-
pect of pain experiences as per the Gate Control model. Subjects were
instructed to control sensory input or sensory-discriminative aspects
by use .of relaxation and deep breathing; to control motivational-
affective components by use of cognitive strategies such as attention-
diversion, imagining pleasant events, and imaginative transformation
of pain; and to deal with the cognitive-evaluative component by cone
ceptualizing the painful experience as consisting'of several phases:
preparing for the stressor, confronting it, coping with thoughts and
feelings at critical moments by use of self-instruction and self-rein-

forcement for coping by self-statements. The "application phase"
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consisted of imagery rehearsal and role-playing. This entire training
procedure was carried out in a one-hour session.

Tolerance time was significantly greater in post-assessment than
pre-assessment, while verbal reports of pain intensity decreased. An
attention-placebo control group exhibited no significant pre-post
changes.

The approach of offering subjects a range .of coping skills for
pain seems promising as a treatment approach, although larger-scale
studies utilizing alternate measures and stressors, as well as controlled
clinical trials are needed. As a research strategy, the study does
not enable the determination of which of the eight subjects used which
strategies, for how long, etc. -- in other words, which components of
the package are necessary or sufficient for treatment efficacy. Per-
haps the actual process of switching strategies at critical moments
and the sheer number of strategies available to the subject are impor-
tant factors in increasing tolerance and sense of control. Meichenbaum
and Turk (1975) note that subjects may prefer to use their own spon-
taneous strategies rather than instructed ones. The notion of a treat-

ment "

package" should give the subject ample room for choice and
development of attributions of self-control.

The cognitive theory of self-control offered by Meichenbaum and
Turk in accounting for the mechanisms underlying '"stress—inoculation
training" fits well with Kanfer's (1975) conceptualization of the self-
regulatory process. According to Meichenbaum the process of self-control

involves a three—stége process wherein the client: (1) becomes aware

of maladaptive behaviours; (2) emits incompatible thoughts and behaviours;
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and (3) determines persistence and generalization of treatment effects
via the nature and content of the client's "internal dialogue' and
images about behaviour change.

A variation of the "smorgasbord" approach was presented by Scott
and Barber (1977)§who repofted an investigafion involving cold pain and
pressure pain. Groups utilizing multiple (5) cognitive strategies, a
single strategy, and a control group were employed. The "package"
consisted of (1) attempting not to be bothered by the pain, (2) con-
centrating on pleasant events, (3) dissociating from pain, (4) re-
interpreting stimulation as not painful,.(S) imagining numbness and
insensitivity. The instructions for use of the strategies were pre-
sented either via "long" (3 minute) or "brief" (45 seconds) instruc-
ﬁions. (In considering these packages as possible treatment approaches,
it would seem that both of these forms of training are '"brief.") Data
indicated that both package treatments (brief vs. long) resuited in
significantly greater toleranée times than the control condition, with
the single strategy resulting in:.tolerance levels which did not differ
significantly from those in the contfol or cbmbined conditions. The
“"brief" and "long" instruction conditions did not differ. No signifi-
cant differences were found for any treatment on. ratings of‘pain-or
distress. Given the very short training phase in this study, it is
difficult to postulate to what extent subjects mastered the strategies.

The lack of significant-findings for pain intensity and distress
ratings is intriguing in light of the significant tolerance changes.
This is consistent with the results of Kanfer and Goldfoot (1966),

Kanfer and Seidner (1973), and Turk (1975) which indicated significant
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tolerance changes, but not. significant pain rating changes. Also,
cognitive strategies did reduce pain ratings in the studies of Barber
and Hahn (1962), Chaves and Barber (1974), Evans and Paul (1970), and
Spanos et al. (1974). However, these studies did not include pain
tolerance as a_variable in that all subjects were exposed to the pain
stimulus for a constant period. Scott and Barber offer a possible
explanation for this phenomenon -- that subjects "find it difficult
to succeed at both tasks simultaneously" (i.e., raising tolerance and
experiencing less ﬁain). This suggestion appears to make little
theoretical, logical, or semantic sense. As Blitz and Dinnerstein
(1968) have noted, pain tolerance has in the past been thought to be
determined largeiy by psyéhological variables, whereas threshold or
ratings of pain intensity were thought to be determined largely by
physiological variables. vThey demonstrated that appropriate instruc-
tions can elevate threshold and tolerance, and introduced the notion
of altering criteria for use of the verbal response 'pain" (response
. bias) as opposed to altering sensory aspects of péin. These notions
were invoked prior to the current use of Sensory Decision Theory (SDT)
methods, which have been applied to pain research in recent years to
specifically address the issue of response bias versus sensory changes
as reflected by alterations in verbal report of pain.

In reviewing the use of cognitive strategies in the modification
of the pain response, several methodological inconsistencies and in-
adequacies were evident which restrict generalizability. However,
despite use of varied stressors, measures, designs, and strategies,

certain ‘consistencies emerge. Supplying subjects with coping
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strategies which involve engaging in a cognitive task can reduce the
amount of pain reported and.increase ability to tolerate pain. Cog-
nitive tasks involving the use of imagery or goal-directed fantasy
appear to be consistently effective, as does reinterpretation'or trans-
formation of sensations in a manner inconsistent with the experience
of pain. The content of the imaginings and degree of;involvement in
them appear to be important factors, although further research is needed
to clarify the role of these variables. Several studies have suggested
that spontaneously generated cognitive coping strategies may be pre-
ferable to instructed ones. Research efforts need to be directed
toward elucidation of mechanisms of action of those cognitive strate-
gies which have been efficacious in the laboratory. Sophisticated
theory in this regard is notably absent. A logical step in this direc-
tion would be to address the question of which.aspects of the pain
experience are critically affected by cognitive strategies.

Recently, Sensory Decision Theory methodology has been applied
to pain research in the attempt to elucidate changes which are re-
flected by traditional pain threshold and pain tolerance measures.
Clark (1969), in reporting the first application of SDT methods to
pain research, argued that changes in verbal report of pain may reflect
changes in sensory processes such that actual perception of stimuli
have changed, or the verbal changes may reflect changes in decision-
making processes such that the criteria for emiting the verbal label
"pain" have changed. SDT methodology, based on probability theory,
attempts to assess these two aspects of performance as reflected by

measures of sensory discriminability and response bias. Recent comprehensive



20

expositions of SDT methodology in pain research and reviews of findings
of pain modulation studies employing SDT procedures are available else-
‘where (Chapman, 1977; Clark, 1969; Hall, 1977; Lloyd & Appel, 1976;
Prkachin, 1978; Rollman, 1977). Recent debate on SDT methods in pain
research (cf. Chapman, 1977; Hall, 1977; Rollman, 1977) has raised the
point that the discriminability.(or sensitivity) parameter and response
bias parameter should not be directly equated with physiological. .and
psychological processes, respectively. Rather, the SDT approach should
be used as a probability model for -perception and decision making which
can be effectively employed in separating discriminative capabilities
and decision processes in relation to pain.

To date, the SDT approach has been used to assess such diverse
interventions as acupuncture (e.g., Clark & Yang, 1974; Chapman,
-Gehrig, & Wilson, 1975), placebos (e.g., Clark, 1969; Feather, Chapman,
& Fisher, 1972), 337 nitrous oxide (Chapman, Murphy, & Butler, 1973),
diazepam (Chapman & Feather, 1973), and social modeling procedures
(e.g., Craig & Coren, 1975; Craig & Ward, Note 1; Craig & Prkachin,
1978), among others. However, the approach has not been applied to
cégnitive strategies as reviewed herein. Clark and Goodman (1974)

did apply SDT methodology in an investigation of the effects of in-
struction and suggestion on pain threshold and tolerance. Clark and
Goodman found changes in response bias, but not discriminability, which
were associated with pain thréshold and tolerance changes following
suggestiohs designed to raise threshold and tolerance levels. They
conéluded that pain threshold and pain tolerance changes produced by

"cognitive control' techniques, such as distraction and hypnosis,
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"merely reflect changes in the criterion for reporting pain.'" The
authors note that SDT has not been used to test Melzack and Wall's
(1965) suggestion that cognitive variables may act through a central
control mechanism to close the 'pain gate." They further acknow-
ledge that clinical pain is readily influenced by focus of attention,
meaning and expectation, and that diversion of the focus of attention
away from pain sensation may produce analgesic effects, although SDT
procedures have not yet addressed this question specifically.

The present study addresses these :issues by employing SDT
methodology in an experimental investigation of the effects of cognitive
strategies on the human pain response. The two major classes of cog-
nitive straﬁegies, attentional-diversion and attentional-focussing,
are investigated utilizing training procedures which are more detailed
than those used in previous studies (cf. Chaves & Barber, 1974;

Spanos et al., 1975), in an attempt to elucidate effects on traditional
and SDT ﬁéasures.of pain suggested by previous work. The study also
incorporates the use of spontaneous coping strategies to. investigate
suggestions from several sources that the'ﬁse of spontaneous strategies
may be preferable to instructed strategies provided by the experimenter.
Further, in accord with interest on social modeling effects, the cog-
nitive strategy training is presented via both verbal and modeling
instruction. In contrast to the procedures reported by Chaves and
Barber (1974), the modeling instructional modality involves.considerable
detail and utilizes_peer models, in. an attempt to elucidate the dif-
ferential efficacy of the modalities as suggested by these authors.

The study also incorporates the tolerant modeling paradigm investigated
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by Craig and associates, in order to systematically examine the potency
and persistence of social influences on pain while subjects are
actively engaged in utilizing cognitive strategies. The notion that
social experiences have persistent effects on behaviour, throughout

the human development lifespan, would lead to the prediction that the
social influence procedure should lead to potent effects on pain res-
ponse which persist while subjects are actively engaged in cognitive
strategies. The effects of social influence should enhance previously

reported effects of cognitive strategies on pain response.
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METHOD

Subjects

Subjects were paid, undergraduate female volunteers from intro-
ductory psychology courses at the University of British Columbia who
were contacted by phone and requested to participate in an experiment
on perception. Of 81 subjects who arrived at the laboratory, 5 declined
to participate after description of the experiment, 3 withdrew during
the first session, and 3 declined to return for the second session.
Each of the 70 subjects who participated was randomly assigned to one
of the 13 conditions of the experiment.

Apparatus

Electric currents of 0.5 seconds duration were delivered by a 60-
Hertz Controlled Current Electrostimulator (Lafayette Instrument Co.,
Model A-6158). Shock durations were controlled by a Hunter Decade
Interval Timer. Electrical stimulation was delivered to the volar
surface of the left forearm via concentric annular electrodes (Tursky,
Watson, & 0'Connell, 1965).

During pain testing subjects were seated in an experimental chamber
which contained the stimulation equipment. Subjects were seated in
front of a table with a wooden screen blocking their view of the ex-
perimenter (CHG). To subjects' right was another wooden screen which
blocked their view of the model in Session II.

During training in the various coping strategies and their associ-
ated control conditions, subjects were seen in a separate laboratory,

located in the same building. Videotapes for the modeling instructional
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modality were presented on a Sony Model CVM—llQUA video monitor via
a Sony Model AV-3400 videotape playback unit.
Procedure .

Subjects participated in two pain testing sessions approximately
two weeks apart. Both pain testing sessions were conducted using iden-
tical procedures by the same female experimenter. Prior to their par-
ticipation in the second pain assessment session, subjects assigned to
the experimental manipulations_were seen by a second (male) experimenter
(HBG) who directed training sessions in the use of cognitive control
strategies. These sessions were approximately one hour in duration.

Session I: Pain Pretesting. Subjects were greeted at the

laboratory by the experimenter. Prior to undergoing pretesting, sub-
jects completed the S-R Inventory of General Trait Anxiety (Endler &
Okada, 1974, see Appendix A) and the Subjective Stress Scale (SSS,
Neufeld & Davidson, 1971, see Appendix A). Upon completing the ques-
tionnaires, a preliminary set of instructions that described the general
nature of the experiment was read and subjects were informed of their
right to withdraw from the experiment. Five did so.  Following the
signing of an informed consent form (see Appendix A), subjects were
escorted to the experimental chamber where the following set of
instructions was read:

You will be presented with a series of low level

currents which will start at undetectable levels

and will gradually increase in intensity. We want

you to indicate how uncomfortable each momentary

shock feels by assigning it a number which corres-

ponds to a category on the card in front of you.

Subjects were then shown a card which depicted a 7-point category scale
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on which the following points were given: (1) undetectable, (2)

possible sensation, (3) pre-pain sensation, (4) very faint pain, (5)

mild pain, (6) moderate pain, (7) strong pain. (This scale was an

adaptation of a scale employed by Chapman, Gehrig, & Wilson, 1976.)
The instructions continued as follows:

Take a close look at the card for we want you to
learn which number corresponds with which level as
soon as you can. A rating of "2" would be used to
indicate that you can just detect the shock, while
"3" indicates that you can definitely feel the shock,
but it is not yet painful. Use the number "4" to
indicate that level of shock which you would first
label as "painful". Higher ratings should reflect
increases in physical discomfort, and you will even-
tually reach a level of shock where you would like

to stop. We want you to go on taking shocks for as
long as possible after you have reached this level,
until you feel you must stop. At that point, pull the
switch in front of you and the electrode will be
disconnected.

(The above aspect of the instructions was fashioned after Hilgard et al.,
1971.)

After each presentation you should call out the

number you choose using only whole numbers. Remember

that you are to evaluate the relative discomfort you

feel with each subsequent shock. You may use any

number as many times as you want but you need not use

all the numbers on the scale.

The experimenter then verified that the subject understood the
instructions. Following this, the subject's left arm was abraded with
Redux electrode paste and the electrode positioned on the arm at a
point where the resistance in the skin-electrode circuit was 5,000 ohms,
to insure uniformity of stimulus strength (Tursky & Watson, 1964). The

pain pretesting session then began. Subjects were exposed to two

3§scending series according to the psychophysical method of limits.
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Shock intensities started at 0.0 milliamperes (mA) and increased in 0.5
mA steps until the subject indicated that she did not wish to accept any
further stimuli.

Following the two ascending series subjects were given instructions
for the random (signal detection) series:‘

Now for the next part of the experiment I'm going to
present you with a random series of shocks. None of
these shocks will be higher than those you've just
accepted and you should rate them just as you did in
the ascending series. This series takes a little
while so just be patient and we'll work our way
through it.

The signal detection series consisted of 20 presentations each of
7 shock levels in a random order. The shock levels were selected in
order to represent pairs of low, medium, and high intensities, and a
zero stimulus. The low pair was selected as the mean current intensity
first given a rating of "2" in the two ascending series and that level
minus 0.25 mA. The medium pair was chosen as the mean current first
given a rating of "4" (very faint pain) during the two ascending series
and that level minus 0.25 mA. The high pair was chosen as the mean
current first given a rating of "7" (strong pain) during the two ascen-
ding series and that level minus 0.25 mA.

Following the completion of pain pretesting, subjects completed
the SSS for a second time and were administered the adjective checklist
portion of the McGill Pain Questionnaire (MPQ, Melzack & Torgerson,
1971; Melzack, 1975; see Appendix A) with instructions to rate the
highest shock accepted.

Following Session I, subjects were randomly assigned to one of the

13 conditions of the experiment. Sixty subjects were assigned to one of
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12 cells which may be conceptualized as the cells of a 3 x 2 x 2
factorial design (Winer, 1971, p. 452) with cognitive strategies (3
levels), instructional modality (2 levels), and modeling (2 levels)
fepresenting the manipulated variables. 1In addition, 10 subjects were
assigned to a no-treatment control condition which represents a cell in
addition to the factorial design (cf. HimmelfarB, 1975).

Session II: Training Phase. 1In accordance with the theoretical

issues outlined in the introduction, training programmes were designed
in order to train subjects in the use of three general classes of cog-
nitive control strategies. This training was conducted during the
initial portion of Session II and varied in one of two instructional
modalities as discussed below.

The three classes of strategies subjects were trained to employ
were: (1) attention directed away from the source of pain (attentional
diversion, AD), (2) attention directed toward the source of pain (at-
tentional focussing, AF), and (3) spontaneously generated strategies.
(spontaneous strategies, SS).

Training in these strategies varied according to which instructional
modality condition subjects fell into (i.e., verbal instruction (VI)
or instruction via videotaped models (modeling instructions, MI)).

During all training conditions, subjects were provided with the same
experimental rationale and opportunity for rehearsal of strategies.
Number of examples per strategy condition was balanced across all
groups. All training sessions were one hour in duration.
Subjects arrived at the laboratory, were greeted by the experimenter,

and asked to take a seat. Prior to instruction in cognitive strategies,
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subjects were provided with a rationale for the procedures and a brief
history of experiences with pain or discomfort was obtained. This pro-
cedure was standardized across all conditions as follows.

I'd like to start off by giving you a bit of the
rationale behind our research and then we'll proceed
with this phase of the study. When we're finished here,
I'11 direct you to the lab where you were last time.

OK? ... Let .me tell you a bit about this research. This
particular study is one in a series of studies in a
research programme which has been ongoing at UBC for
several years. The ultimate aim of the research is the
development of techniques to be used with clinical
populations -- people who experience chronic pain —-
such as certain arthritic conditions, low back pain,
prolonged surgical pain and so on.

The management of pain constitutes a serious
clinical problem, not only because it is a distressing
experience, but also because continued pain has been
demonstrated to have a harmful action upon such vital
organs as the kidneys and heart. Indeed, pain has been
shown characteristically to set off a variety of reaction
patterns within the body which have been interpreted
as protective -- but when such bodily changes are sus-
tained over long periods of time, they may themselves
lead to significant impairment of function or perhaps
actual tissue damage. Thus, it seems likely that pain
may irritate or perpetuate a biologically destructive
process.

For such reasons, the investigation of people's .
reactions to painful stimulation is an important concern
to us here. Our research is aimed at helping people
acquire skills that will help them to cope effectively
with painful, unpleasant experiences. In this parti-
cular study, we are interested in the way people cope
with pain or discomfort and in the way people's coping
strategies can actually affect their perceptions.

So today, I'd like to start off by discussing with
you what types of experiences you have had with pain
or discomfort. Then we will proceed to some training
and rehearsal of coping strategies. Why don't we. start
off by you telling me something about your experiences
with physical discomfort. 3

(Underscored segments were adapted from Turk, 1975.)
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At this point, a brief history was taken in a standard clinical
interview forﬁat (cf. MacKinnon & Michels, 1971). Following this stan-
dard introduction, subjects were introduced to the cognitive strategies
and engaged in rehearsal.

A. Verbal Instructions (VI)

1. Cognitive Strategy I (CSI): Attentional Diversion (AD)

Most people, when they undergo a painful experience,
attempt to reduce the discomfort in some manner. We are
interested in evaluating the effectiveness of various
coping strategies that people have developed. For example,
if you hit your thumb with a hammer, you might try to
cope with the discomfort by screaming, by tensing your
muscles or by altering the way you appraise the experiende.
Research indicates that an effective way to cope with
discomfort is to direct attention away from its source.

Can you think of any way that you have done this in the
past or might be able to so this? ....:

One way you might redirect your attention is by
imagining vividly a pleasant scene which, if real,
would be incompatible with the experience of pain. In
other words, imagining yourself being in a very pleasant
situation -- rather than being in the situation involving
discomfort. You would avoid thinking about the discomfort
and attempt to involve yourself in a pleasant scene.

Let me give you some examples of situations that
other people have imagined in order to cope with their
discomfort. I'd like you to attempt to use these stra-
tegies when you enter the lab in a while. One thing
you might try would be to imagine yourself lying on a
sandy beach, on a bright sunny day with blue skies,
warm breezes, the smell of fresh salt air and sounds
of the waves lapping on the shore. If you sit back,
and concentrate on that image, you can construct a
vivid fantasy and being to experience that scene in
great detail. 1I'd like you to do that right now; sit
back, close your eyes, and imagine yourself on that
beach. Try to get the image as vividly as you can. Do
you have the image clearly? Just persist in imagining
that scene. You can make it more vivid by trying to
imagine all the sensations that you might feel in that
situation. Imagine the brightness and the colours of
the sky. The blues of the sky, the brightness of the
sun. Imagine the sea breeze blowing across your skin,
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imagine its warmth and gentleness. Pay attention to the
sounds you might hear. Listen for the sound of the waves,
the calls of sea birds. Imagine the feeling of the sand
beneath you. Just work on that fantasy feor a moment ...
Try to elaborate the fantasy. Add elements to the scene:
people walking by,.playing games on the beach, and so on.

(Stop; query.)

0.K. So now you're beginning to get an idea of how
to develop a distracting fantasy. Now, why don't you
try that scene again and try to describe to me the details
of the scene, using as many elements as you can. Try
for clear, vivid images in which are are as involved as
possible.

(Draw out detail. Ten to fifteen minutes of detail
and rehearsal.)

0.K. Good. Did you feel that you were able to get
quite involved in the scene?

Now, let's try another scene. This time, try to
imagine yourself at a pleasant party which you have
attended. OK, close your eyes and try to picture your-

self in the midst of the party —-- the sounds of the music
playing, the people talking —— try to picture the people
vividly —— what they're saying, how they look, their

gestures, their laughter, and the different conversations
taking place. Put yourself right into the picture --
talking, dancing, drinking, or whichever activities you
find pleasant at the party. Let yourself become really
involved in the party scene. Try to feel all the different
sensations -- what you feel, what you see, what you smell,
what you taste. Just work on this fantasy for a moment ...

No, why don't you try to describe your scene to me
as you continue to elaborate it, giving as much detail
as possible ...

(Ten to fifteen minutes of detail and rehearsal.)

OK, good. You seem to be getting the idea. Do you
have any questions so far? ...

Now, let me suggest one more scene. Close your eyes
and picture yourself in your favourite restaurant --
perhaps a restaurant you have visited on a special occa-
sion. Close your eyes, and picture yourself seated at
the table -- noticing the plate and the .cutlery, the
tablecloth, the surrounding tables, the other people in
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the restaurant —- noticing the waiter or waitress
approaching the table. Noticing your companion or
~group at your table. Try for details —-- notice the .:
food as it is brought to the table -- the way it
looks and smells -- try to taste it and imagine your
sensations as vividly as you can. Imagine what you
are drinking, noticing the taste and feeling. Get

yourself right..into the scene -— Now, continuing in
the scene, tell me some of the details of what you
are experinecing -- try to really get into as much

detail as possible ...
(Ten to fifteen minutes of detail and rehearsal.)
OK, good. You seem to be really getting into it.
All'right, you seem to have mastered the technique. Now
could you tell me in your own words, what the essen-

tial principles of these techniques are? ...

2. Cognitive Strategy II (CSII): Attentional Focussing (AF)

Most people, when they undergo a painful experi-
ence, attempt to reduce the discomfort in some manner.
We are interested in evaluating the effectiveness of
various coping strategies that people use. For example,
if you hit your thumb with a hammer, you might try to
cope with the discomfort by screaming, by temnsing your
muscles, or by altering the way you appraise the ex-
perience. Research indicates that an effective way to
cope with discomfort is to direct your attention towards
its source, while at the same.time using your imagination
to transform the sensation into something different.

One way you might transform the sensations would
be to acknowledge the experimentally induced sensations,
but at the same time transforming or interpreting these
sensations as trivial, unreal, or different in some way.
In other words, imagining that the sensations you feel
are somehow changed so that they are less bothersome.

Let me give you some examples of ways that other
people have used this 'sensation transformation' stra-
tegy in order to cope with their discomfort. 1I'd like
you to attempt to use these strategies when you enter
the lab in a while. One thing you might try would be
to imagine that your arm has been injected with Novocaine,
or some kind of anesthetic -- thus, your arm would feel
numb and insensitive and while you might still feel some
sensations -- the unpleasantness of those sensations
would be greatly reduced.
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If you sit back and concentrate on that image, you
can construct a vivid fantasy and begin to experience
the effects of the Novacaine in detail. I'd like you
to do that right how -- sit back, close your eyes, and
imagine that your arm has just been injected with anes-
thetic and is beginning to become numb. Try to experi-
ence this as vividly as you can. Perhaps you can begin
to feel a slight tingling sensation. Can you begin to
experience this? Just persist in trying to imagine your
arm becoming numb and insensitive. You can make it more
vivid by trying to imagine all the characteristics of
feeling the effects of anesthetic. Perhaps you can
remember the feelings when you received Novocaine at
the dentist's. Perhaps your arm might feel heavy,
difficult to move and might begin to feel cold or warm
or tingling. Just try to imagine this process as
vividly as you can. Why don't you try to describe to
me the details of this process as you try to imagine it
as vividly as you can. Try for as much involvement in
the imaginings as you can.

(Draw out detail ... ten to fifteen minutes of
detail and rehearsal.)

0.K., good. Did you feel that you were able to
get quite involved in the imaginary process?

Now. let's try another technique. This time, try
to imagine that your arm is insensitive by imagining
that your arm has turned to some inert substance, such
as rubber. 1If your arm was made of rubber, it would
have no feelings —— you would feel no sensations.

I'd like you to sit back right now, close your
eyes and imagine that your arm has turned to rubber.
Try to experience this as vividly as you can. Just
persist in trying to imagine this. Try for detail.
Imagine the colour and the texture of the rubber.
Imagine that your whole arm is rubber —- no nerves, no
bones, no.muscles. Thus your arm is inert -- it
doesn't move, it doesn't feel sensations. Perhaps
your arm feels heavy and 'rubbery'. Just try to imagine
this as vividly as you can. Why don't you try to des-—
cribe the details of this process as you try for as
much involvement in the imaginings as you can.

(Draw details ... ten to fifteen minutes of detail
and rehearsal.)

0.K., good. Were you able to get involved in the
imagery process?
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All right. Now let me suggest one more technique.
All right, close your eyes and imagine that you are in
a hospital and are about to receive a medical treatment
to alleviate a problem that has been bothersome to you.
For example, you might imagine that you are about to
receive acupuncture —— a treatment which would involve
sensations in your forearm. These sensations will be
beneficial for your problem condition. Try to exper-—
ience this situation as vividly as you can. You should
interpret the sensations as beneficial, necessary treat-
ment that will result in a desirable outcome in the long
run. In order to make ‘the situation more realistic for
you, imagine the hospital room and the nurses preparing
you to receive your treatment. Imagine feeling a sensa-
tion in your forearm -- and interpret this sensation as
the application of the acupuncture treatment. Now why
don't you try to describe the details of this situation
as you try for as much detail as possible.

(Draw detail ... ten to fifteen minutes rehearsal.)
All right, you seem to have mastered the techniques.

Now could you tell me, in your own words, what the
essential principles of these techniques are?

3. Cognitive Strategy III (CSIII): Spontaneous Strategies (SS)

Most people, when they undergo a painful experience,
attempt to reduce the pain in some manner. For example,
if you hit your thumb with a hammer, you might try to
cope with the pain by screaming, tensing your muscles,
or by altering the way you appraise the experience.
Research has indicated that most people have developed
over the years a number of strategies of their own that
allow them to effectively cope with discomfort. You have
probably developed some strategies of your own. Can
you think of any methods right now that you have used in
the past to cope with discomfort?

(Discussion of past experiences -- ten to fifteen
minutes.)

Can you think of any ways that might apply these
types of strategies to the experimental situation which
you underwent last time? Can you think of any way that
you attempted to deal with the discomfort during that
session?

(Draw detail -- five to ten minutes.)
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Why don't we take the first example you mentioned?
What I'd like you to do, is to sit back right now and
picture yourself in the experimental situation. 1I'd
like you to describe to me how you would use this stra-
tegy of yours. (Draw detail.) OK, can you think of
any way that you could modify or expand that strategy?
(Draw detail. General discussion of the experience and
coping with :discomfort.)

At this point, in order to equate time across conditions, short
passages regarding pain were read and discussed with the subject. (Ex-
‘cerpts from Melzack, 1975 - ""). Then, subjects were engaged
in rehearsal of their strategies, as in the other strategy conditions,
until the time checkpoint five minutes prior. to pain assessment.

Five minutes prior to commencement of the second pain assessment,
thé following standard instructions were read:

Remember, try to get as involved as possible in
the imagery process. During the next phase of this
study, you'll be presented with stimuli of various
levels of discomfort in the same manner as last time
and asked to rate the levels of discomfort which you
experience. 1I'd like you to use this strategy during
the presentation of the stimuli, so as to minimize the
discomfort you experience. Now, during this next
session, do not verbalize any details of your imagery
during the study. We did that here only to ensure mas-
tery of the technique. Try to keep as involved in the
imagined scene as possible throughout the time during
which you make ratings. In other words, I'd like you
try for as much involvement and vividness in the
imagined scene as you can -- throughout the entire
phase of the study. Try to choose a scene and stick
with..it, but you may wish to switch scenes at some
point. Do you have any questions so far? ...

OK; in a minute I1'11 direct you to the lab where
you will undergo the same procedure as you did last
time. You will be asked to indicate how uncomfortable
each momentary shock feels by assigning it a number --
just as you did last time. Cindy will briefly review
the procedures when you get to the lab. (Pause.) You
will be calling your ratings out loud. 1I'1l1l ask you
please NOT to discuss ANY details of our training
session here, which we just completed, with Cindy or



35

with any other subjects who will be rating stimuli

at the same time you are. It's a very important con-
sideration in experimental methodology that other
people in the study do not have knowledge of .the stra-
tegy that you are using to cope with your discomfort.
Do you have any questions so far? ... :

OK, good. ©Now, to get to the lab (give direc-~
tions to the lab). Please remember not to discuss
this training session with either Cindy or the other
person making ratings and. try for as much involvement
as possible in your strategy. '

B. Modeling Instructions (MI)

Instructions were as follows for all modeling instruction conditioms.

. Most people, when they undergo a painful experi-
ence, attempt to reduce the discomfort in some manner.
We are interested in evaluating the effectiveness of
various coping strategies that people have developed.

Right now, I'm going to show you a videotape in
which you will observe some examples of people ver-
balizing strategies for coping with the experimental
situation. Please pay close attention to the examples,
and afterwards I will ask you how you might apply such
strategies to cope with the experimental situation.

(Twenty minutes -- play tape.)

Now that you've seen some examples of people
using strategies to cope with the experimental situ-
ation, I'd like you to sit back down now, and close
your eyes as if you were in the experimental situation.
Take a minute or two, and think about what strategies
YOU might use. Now, attempt to relate to me how you
might better cope with the experimental situation.

Try to tell me in as much detail as possible what
strategy you are using. Go ahead, try it right now.
(Draw detail.)

(Rehearsal approximately 25 minutes.)

Any questions? (Any particular portion of the
tape you'd like to review?)

Instructions for CSIII condition were modified slightly as follows,

since models did not verbalize their cognitions.
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Most people, when they undergo a painful experience,
attempt to reduce the discomfort in some manner. We
are interested in evaluating the effectiveness of various
coping strategies that people have developed.

Right now, I'm going to show you a videotape in
which you will observe some examples of people demon-
strating how they cope with.the experimental situation.
Please pay close attention to the examples, and after-
wards I will ask you how you might better cope with the
experimental situation.
(Play tape.)
Now, that you've seen ....
Five minutes prior to commencement of the second pain assessment,
the standard instructions, described for verbal instruction conditiomns,

were read.

1. Modeling Videotape Format

The videotapes were constructed to correspond with verbal in-
struction conditions. In each of the three strategy conditions, three
different female models.demonstrated the use of the same three strategy
examples utilized in the corresponding verbal instruction condition.
Models were fully crossed with conditions.

The models were depicted seated in the experimental chamber,
receiving shocks via the identical apparatus employed during subjects'
pain pretesting. In each condition, models verbalized ratings of the
stimulus presentations according to a format derived from the ratings
of one pilot subject. During the interval between presentations, models
verbalized the cognitive strategies for that experimental condition.
The tape for the CSIII condition (spontaneous strategies) depicted the
same three models, in the same situation, verbalizing the same ratings.

However, they did not verbalize their cognitive processes. Subjects
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were informed that these models had already received training (e.g.,
elaboration and rehearsal of spontaneously generated strategies). Thus,
all training videotapes were balanced for models used, number of series
depicted, and time. All tapes were approximately twenty minutes in
length. Immediately following the training session, all subjects com-

pleted the SSS.

C. No .Treatment Control
Subjects in this condition received no training whatsoever. Ses-
sion II consisted of the Pain Assessment Phase only.

Session II: Pain Assessment Phase. Following the training phase,

subjects were directed to the testing laboratory for the final pain
assessment phase.

During this phase the third iﬁdependent variable (tolerant modeling
vs. no tolerant modeling) was manipulated. Models were presented to
the subjects as naive participants in the experiment. Tolerant models
consistently assigned the shocks in the ascending series a lower scale
rating than the subject. Models' ratings were determined by the fol-
lowing regimen.

Models commenced with a ratings of 'l' and continued to rate '1l'
until one trial beyond the point that the subject gave a rating of '3'.
At :this point, the model gave a rating of '2' and continued to rate '2'
until one trial following the subject's advancement to a rating of '4'.
The model continued to respond in this fashion until the subject ter-
minated, at which point the model gave two. ratings of each successive
rating category up to termination.

During the random series, subjects were instructed. to call their
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ratings out loud, while the model was instructed to remain silent and
write her ratings down. Following pain assessment, subjects completed
the MPQ, S8SS, and a Spontaneous Strategy Questionnaire which included:
two Likert-Type scales (Effectiveness of Cognitive Coping Strategy and
Degree of Involvement), an index of Percentage of Time Spent Engaged in
Cognitive Coping Strategy, and a checklist of coping strategies used.
Finally, all subjects were debriefed and questions regarding the

nature of the experiment were answered, in accord with Basic Rights

and Privileges of Volunteer Subjects (see Appendix A).
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RESULTS

Pain Threshold and Pain Tolerance

Analyses of pain threshold and tolerance data were performed in
the following stages. First, in order to ascertain the equivalence of
groups prior to treatment, analyses of variance (ANOVAs) were performed
on mean pretest threshold and tolerance Vaiues according to the method
due to Winer (1962, p.263). The error term used in the analysis re-
flects the variability within the no treatment control group (Group
13, see Figﬁre 1) as well as the experimental conditions (Groups 1l to
12). |

Analysis of mean current intensities provoking initial ratings
of "very faint pain" during the two pretest ascending series (pain
threshold) indicated no significant between-groups differences in the
factorial ANOVA. Comparison of the control group mean versus the mean
of_experimental'treatment groups revealed no significant differences,
t(57) = -1.95, p > .05. Similarly, analyses of pain tolerance data
(mean maximum current intensity accepted in Session 1) revealed no
significant between-group effects and no significant differences be-
tween control and experimental treatment groups, t(57) = -0.64, p > .05.
Thus, all groups may be considered equivalent on measures of pain
threshold and pain tolerance prior to Session 2.

In order to evaluate whether the no-treatment control group dif-
fered in pain threshold or tolerance across sessions, repeated mea-
sures ANOVAs were performed. The analyses indicated no significant

differences across sessions for pain threshold, F(1,9) = 0.15, p > .10,



Figure 1

Experimental Conditions and No-Treatment Control Group

™ No ™™

Vi Group 1 Group 7
CSI

MI Group 2 Group 8

VI Group 3 Group 9
CSsIt

MI Group 4 Group 10

VI Group 5 Group 11
CSIIT

MI Group 6 Group 12

No-Treatment Control Group 13

40
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or for pain tolerance, F(1,9) = 0.06, p >_.10. Thus, the no-treat-
ment control group did not exhibit significant change on measures of
pain threshold and tolerance and may appropriately be used in compari-
sons with experimental conditions in Session 2.

In order to assess the effects of cognitive strategy training,
instructional modality and exposure to the social influence procedure,
the Session 2 data were then subjected to a 3 (Cognitive Strategy) x
2 (Instructiohal Modality) x 2 (Tolerant Modeling) ANOVA, excluding
the no-treatment control group. The pooled error term suggested by
Winer (1962, p.263) and Himmelfarb (1975) was used in the analysis.
For threshold data, the ANOVA revealed a significant Tolerant Modeling
effeét, F(1,57) = 7.27, p < .01, which reflected greater mean threshold
for the TM condition (X condition TM = 5.77 mA, S.D. = 3.01; X con&i—
tion No TM = 4,10 mA, S.D. = 1.52). No other significant effects
emerged. Mean threshold values are displayed iﬁ Tables 1 and 2. Al-
though the Cognitive Strategy cqnditions did not differ significantily
from eacﬁ other, it was of further interest ... to determine whether the
Cognitive Strategy conditions differed from the no-treatment control
group. This was done using a 1 df comparison as suggested by Himmelfarb
(1975). Thus, Groups 7 to 12 (No TM condition), which received
Cognitive Strategy training only, were contrasted with the no-treat-
‘ment control group. Since the Bartlett-Box test indicated hetero-
geneity of variance, . F ' = 2.46, p < .01, the separate variance
estimate was used for the comparison. This analysis indicated that
the effect approached, but did not attain, conventional levels of

statistical significance, t(20) = 1.08, p > .10, one-tailed.
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Table 1

: %
Mean Pain Threshold Values By Condition

Condition Session 1 Session 2

csI 2.93 4.83
(attentional diversion)

CSII 3.16 4.71
(attentional focussing)

CSIII 3.08 5.26
(spontaneous strategies)

™ 3.33 5.78
(tolerant modeling)

No ™™ 2.78 4.10
Verbal Instruction 3.10 4.93
Modeling Instruction 3.01 4.93
No-Treatment Control 3.84 3.61

%
Current intensities provoking initial ratings of "very faint pain" in
mA.,



Table 2

*
Mean Pain Threshold Values by Cell

™ No ™
Pre Post Pre Poét
csT Vi 3.63 5.80 .00 3.50
MI 3.88 7.15 .20 2.85
CSIT VI 2.98 6.05 .43 4.45
MI 3.38 4.45 .88 3.90
CSITI Vi 3.65 6.60 .93 3.20
MI 2.45 4.55 .28 6.70
No Treatment Control Pre Post
3.84 3.61

%
Current intensities in mA
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Pain toleraﬁce data displayed a similar pattern. Mean tolerance
valueé are displayed in Tables 3 and 4. The factorial ANOVA for pain
tolerance indicated that the TM effect approached, but did not attain,
conventional levels of statistical significance, 2(1,57) = 3.44,

p ¥ .10. No other significant terms emerged. To determine whether
groups. receiving CS training only differed from the no-treatment con-
trol condition, Groups 7 to 12 were contrasted with Group 13. Again,
since the Bartlett-Box test indicated heterogeneity of variance, F =
2.25, p < .01, the separate variance estimate was used for the compari-

son. The comparison indicated that Cognitive Strategy conditions dis-

played significantly greater mean tolerance values, t(16) 1.90,
p <<£.05, one-tailed, X groups CS = 9.08 mA, S.D. = 2.44; X group 13 =
7.3 . mA, S.D. = 2.48).

Results of pain threshold and tolerance analyses may be summarized
as follows. The tolerant modeling procedure resulted in increased
threshold levels which were significantly greater than levels for
groups not undergoing the social influence procedure, while for tolerance
data, this effect approached, but did not attain, conventional levels
of statistical significance. The three cognitive strategy conditions
did not exhibit differential influence upon post-treatment threshold
or tolerance levels. The two instructional modality conditions were
not differentially effective. Cognitive Strategy training resulted
in tolerance levels which were significantly greater than no-treatment
control levels, while for threshold data, this effect approached, but
did not attain, conventional levels of statistical significance.

Since analyses of pain threshold and. tolerance indicated effects of



*
Mean Pain Tolerance by Condition

Table 3

45

Condition Session.. 1 Session 2
CSI 5.94 9.41
(attentional diversion)

CSII : 6.85 9.58
(attentional .focussing)

CSIIL 6.76 10.98
(spontaneous strategies)

™ 6.75 10.90
(tolerant modeling)

No TM 6.27 9.08
Verbal Instruction 6.49 9.55
Modeling Instruction 6.54 10.43
No~-Treatment Control 7.10 7.30

*

Maximum current intensity accepted in mA
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*
Mean Pain Tolerance Values by Cell

4
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No TM
Pre Post Pre Post
VI 7.25 11.35 4.80 7.80
CSI i
ML 7.15 12.00 4.55 6.50
V1 6.10 9.95 7.95 10.30
CSII
MI 7.05 9.70 6.30 8.35
VI 6.20 10.50 6.65 7.40
CSIIL
MI 6.80 11.90 7.40 14.10
No-Treatment Control Pre Post
7.10 7.30

*

Maximum current intensity accepted in mA
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treatments on verbal report of pain (threshold) and pain avoidance
behaviour (tolerance), SDT analyses were then performed to determine

if treatments had differential effects on discriminability and response
bias.

SDT analyses: Data reduction and selection of parameters. In

order to derive SDT indices, ratings from the random series were
initially converted to cumulative probability matrices in the fol-
lowing manner. The conditional probabilities of occurrence of each
response category given the presentation of a particular stimulus
level were calculated. Then the probabilities were cumulated from
the highest to the lowest response category for each stimulus level. -
These matrices then were employed in estimation of SDT parameters.
Initially, the DI index of discriminability was calculated for adja-
cent stiﬁulus pairs at all rating scale categories where the measure
is defined (cf. Craig & Coren, 1975). The measure is incalculable
where the probability of a hit or the probability of a false alarm
equals 0.0 or 1.0. It became apparent that there were a large number
of instances where DI was incalculable and that the points at which
these instances occurred were widely dispersed across stimulus inten-
sities, response categories, énd experimental conditions. The para-
metric index of response bias, LX;=was incalculable in these same
instances. This situation resulted in considerable data loss and
thus greatly restricted possible analysis strategies for between-
group comparisons of SDT parameters.

Due to these ‘problems with the parametric SDT indices, non-

R o . .1
parametric indices of sensitivity and bias were selected for analysis.
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These indices have recently received increasing attention (c¢f. Grier,
1971; Hodos, 1970; McNicol, 1972; Simpson & Fitter, 1973), largely
due to the fact that they do not require the strong Gaussian assump-
tions made for parametric indices regarding the nature of underlying
distributions of responses. A further advantage is that the non-
parametric indices of sensitivity and bias minimize the amount of
data loss since all responses enter into the calculations.

Discriminability. The non-parametric index of discriminability

selected was
S . K
(1, - i) (2 2
A B vSA +.SB

S_ are

where i,, i A* Sp

A are mean ratings given to stimuli A and B, and S

B .
the standard deviations of the two rating distributions (cf. Simpson &
Fitter, 1973). This measure has been recommended as a valuable non-
parametric index which converges with parametric indices and curve-
fitting procedures as rqting.distributions tend toward normality.

E was calculated from ééssion 2 data for each subject at each
adjacent stimulus pair and between-group ANOVAs were performed at
each of these levels. No significant main effects or interactions
were revealed at stimulus levels at or above pain threshold , nor
at the level of the zero (''blank") stimulus. However, at sensory-
detection levels, two significant terms emerged. A significant TM
effect, F(1,38) = 4.51, p < .05, reflected reduced discriminability

in the TM group (X = 0.08, S.D. = 0.07) redative to the

T — N
The author is indebted to Dr. Larry Ward for suggesting the use of
non-parametric indices.
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No TM group (X = -.15, S.D. = 0.12). A significant Cognitive

Strategy x Instructional Modality interaction emerged, F(2,38) = 3.95,
P < .05. Means for this interaction are displayed in Table 5. Post-
hoc analyses of simple effects by Tukey's HSD procedure (Kirk, 1968)
~revealed that traiﬁing in CSI .under the VI modality was associated

with reduced discriminability relative to training under the MI mo-
dality. Conversely, training in CSIII under the VI modality was
associated with increased discriminability relative to the same training
" under the MI modality (Tukey HSD critical value (o = .0l) = 0.11).
Within the VI condition, discriminability values for CSIII subjects
were significantly elevated relative to those for CSI and CSII sub-
jects (Tukey HSD critical value (o = .01) = .13). Under the MI con-—
dition, none of the CS group differences in discriminability were
significant.
Comparison of groups receiving CS training only (No TM condition)

versus controls indicated no significant differences in discriminability.

Response bias. The non-parametric measure of response bias,

B" (Grier, 1971), was calculated for each subject in order to deter-
mine whether the experimental conditions were differentially associated
with biases toward reporting lesser or greater pain. This measure

of bias reflects the degree fo which an outcome lies away from the
negative diagonal when the probability of a hit is plotted against

the probability of a false alarm. Thus, the measure ranges from -1.0
to +1.0 and equals zero when thére is neither positive nor negative
response bias. The measure was calculated from Session 2 data using
standard procedures (cf. Grier, 1971) at each stimulus pair and res-

ponse category and then a mean bias index was derived for each subject.
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Table 5
Mean Discriminability Values (E) for Session 2 Detection

Level: Cognitive Strategies by Instructional Modality

Verbal Instruction Modeling Instruction
Cognitive Strategy 1 0.05 0.19
Cognitive Strategy II 0.10 0.10

Cognitive Strategy III 0.24 0.08
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These values were then entered into a factorial ANOVA to determine

if the experimental conditions exhibited differential bias. No sig-
nificant main effects emerged. A marginally significant Tolerant
Modeling x Instructional Modality interaction was revealed, F(1,48) =
4.04, p = .050. Inspection of the interaction via Tukey's HSD pro-
cedure indicated that no pairwise comparisons were significant at the
.01 level of statistical reliability which has been recommended for
the Tukey procedure when Type I errors are more undesirable than

Type II errors. Kirk (1968, p. 89) notes that the F statistic
generally provides a more powerful test of a false null hypothesis
than does the range statistic used in Tukey's procedure, suggesting
that the interaction - may be spurious. To determine the source of
the marginally significant interaction, the simple effects were then
tested at the .05 level of reliability. This approach revealed that,:

under the No TM condition, Verbal Instruction was associated with

positive bias (i = ,07, S.D. = .10) which was significantly greater
than the negative bias associated with Modeling Instruction X = -.04,
S.D. = .14), Tukey HSD critical value,a = .0l = .10; No TM, VI -~ MI

difference = .1l). Thus, the interaction reflects small bias effects
for the No TM (CS only) condition under VI and MI modalities. Com~
parisbn of groups receiving CS training only (NO TM condition) with
no—-treatment controls '~ indicated no significant differences in bias.
Due to the lack of significant TM or Instructional Modality main
effects, the marginal significance of the interaction, results of the
Tukey procedure, and lack of a significant Control versus No TM com-

parison, any interpretation of the observed interaction should be
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made with caution.

Results of SDT analyses may be summarized as follows. . No dif-
ferential discriminability was revealed at stimulus intensity levels
at or above pain threshold, or with respect to the zero stimulus. At
sensory detection levels, the TM group exhibited reduced discrimin-
ability relative to the No TM group. A significant CS x Instructional
Modality interaction was also revealed at this level. No discrimin-
ability differénces were observed between CS only (No TM) conditions
and no—-treatment controls at any stimulus levels. No response bias.
differences were observed between No TM conditions and controls. No
significant main effects emerged in analyses of response bias, although
a marginally significant TM x Instructional Modality interaction was

observed.
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DISCUSSION

In general, results of the present study support and extend
findings of previous research. The data suggest that, in addition to
previously reported effects on pain tolerance and pain threshold
exerted by the use of cognitive strategies alone (Barber & Hahn, 1962;
Blitz & Dinnerstein, 1971; Chaves & Barber, 1974; Grimm & Kanfer, 1976;
Neufeld, 1970; Spanos, Horton, & Chaves, 1975) or social influences
alone (cf. Craig, 1975, 1978), a combination of the two approaches may
have.an enhancing éffect. This effect appeared more pronounced for
threshold than for tolerance data. The Tolerant Modeling main effect
reflects a comparison between groups receiving Cognitive Strategy
training only (No TM condition) and groups receiving a combination of
CS training and'the social influence procedure (TM condition). For
threshold data, the TM condition displayed significantly greater levels
than the No TM condition, which had displayed threshold levels which |
were marginally elevated relative to controls. For tolerance data, the
IM effect was marginally significant, however the No TM condition in
this case displayed tolerance levels which were significantly elevated
relative to controls. Thus it seems clear that the combination of
cognitive strategies and the social influence procedure has demonss:
trated.potency with regard to traditional pain threshold and tolerance
measures, although the enhancing effect may not operate in a simple
‘additive fashion. There appears to be a "ceiling effect", either on
the extent to which a subject's pain responses may be affected by

cognitive and social determinants, or on the levels of discomfort which
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one might be prepared to accept. The former argument seems more plau-
sible in light of the subject's finite capacity to process the complex
information involved in cognitive and social influence procedures.
Subjects in earlier studies in the same laboratory have accepted greater
mean maximum current intensity levels than those observed in the pre-
sent study, casting doubt upon the latter argument. The social influence
procedure was capable of modulating pain responses even while subjects
were actively involved in utilizing cognitive strategies and simul-
taneously performing the psychophysical judgement task. It is likely
that, in the present context, the model's responses were considerably
less salient than in earlier studies, suggesting the potency of social
influence.

The SDT analyses providé further information regarding the Tolerant
Modeling effect. Consistent with earlier work ofFCraig_and associates
which examined the social influence procedure in isolation, the combina-
tion of cognitive strategy training and tolerant modeling had a demon-
strable effect on discriminability of cutanéoﬁs electric shocks. 1In
the present study, discriminability was affected at sensory.detection
levels while such effects were not apparent at supra-pain-threshold
levels. It might be argued that toward the upper end of the continuum,
the effects of the combined procedures operate primarily on the moti-
vational-affective dimension of pain rather than the sensory*discfimina—
tive or cognitive evaluative components (Melzack & Casey, 1965). The
lack of TM effects on response biases would be consistent with such an
interpretation. As further SDT research on various pain modulation

techniques accumulates, the import of discriminability changes at
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various levels of the sensory continuum for theoretical formulations
of pain should be clarified. At present, social influences and
cognitive interventions have been associated with alterations in
sensory discriminability at some levels of the continuum. The potency
of social determinénts was highlighted by the efficacy of the modeling
procedure in the presencé of considerable ongoing cognitive activity.
Further, the fact.that the model was no longer active during the SDT
series suggests that social influences are critical, persistent deter-
minants of pain experience and is consistent with the results of pre-
vious investigations (Craig & Coren, 1975; Craig & Ward, Note 1).

With regard to Cognitive Strategy training, several points de-
serve discussion. Instruction in the use of the strategies via peer
models did not result in differential efficacy relative to verbal
instruction, suggesting that modeling covert processes (verbalizing
strategies) does not result in superior learning and mastery of the
cognitive techniques, relative to verbal instruction. The fipding does
suggest that the use of videotaped instructional modules may be as
viable as training by a therapist in the use of cognitive strategies.
The lack of differential efficacy among three classes of cognitive
strategies with respect to pain tolerance and threshold has two note-
worthy implications. First, consistent with the work of Chaves and
Barber (1974) and Spanos et al. (1975), the attentional-focus dis-
tinction between CSI and CSII appeared to have little utility with
random samples of persons exhibiting various pre—-test pain thresholds.

The more extensive training and rehearsal employed in the present
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study did not lead to the emergence of differences between the stra-
tegy types. This suggests thét the directional focus of attention
may not be the critical determinant of the effectiveness of cognitive
strategies in the control of pain.

Another implication of the present fiﬁdings derives from the
status of the CSIII condition. The data suggest that aiding people to
make explicit and effectively rehearse their own idiosyncratic coping
s;rategies may be equally as effective as instruction in the specific
techniques thus far investigated.

The finding that the effects of cognitive strategies were more
clearly evident with respect to pain tolerance than pain threshold is
consistent with the premise that '"psychological" influences exert
their effects more readily upon tolerance than threshold (Blitz &
Dinnerstein, 1971). The present study extends the findings of Chaves
and Barber (1974) and Spanos et al. (1975) in that cognitive strategies
were shown to enhance pain tolerance, a measure which may have more
direct implications for clinical pain than the previously investigated
measures of pain threshold or average pain experienced.

The SDT analyses offer some further information regarding Cognitive
Strategy training. Overall, no remarkable differences between CS
groups and controls emerged on measures of'discriminability or bias,
suggesting that thé effects of cognitive strategies may not be primarily
mediated through the sensory-discriminative or cognitive-evaluative
dimensions of pain. This interpretation is consistent with the
findings of Chapman and Feather (1973) regarding the effects of dia-

zepam on human pain tolerance and pain sensitivity. They found effects
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of diazepam on pain tolerance measures, but not on SDT measures of
sensitivity (discriminability) or response bias and concluded that the
emotional-motivational component of pain.had been affected, rather
than the sensory-discriminative component or central control of pain.
Although it would seem that previously demonstrated effects of
cognitive strategies on traditional pain threshold and pain télerance
measures are not primarily accounted for by discriminability changes,
the present study does offer evidence that cognitive étrategies do
have the capacity to significantly affect measures of discriminability.
At sensory detection levels, Cognitive Strategy groups displayed dif-
ferential discrimipability under the two Instructional Modality con-
ditions. The CSIII group is most noteworthy, in thét increased dis-
criminability was displéyed under Verbal Instruction relative.to CsI
and CSII under the same modality and relative to the same training
under Modeling Instruction. Thus, verbal instruction in spontaneous
strategies may enhance discriminability about the sensory detection
level. The pattern of these discriminability differences may ulti-
mately be of some ﬁtility for theoretical formulations of the mechanisms
of action of. cognitive strategies on sensory processes. However, in
the present study, these differences suggest little of practical sig-
nificance in light of the lack of significant discriminability dif-
ferences betﬁeen CS groups and no-treatment controls at detection
levels, the lack of corresponding interactions at levels of the sensory
continuum at or above pain threshold, and the lack of differential
CS effects on measures of pain tolerance andvpain threshold. The

interaction is of theoretical import to the extent that this is the
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first demonstration that cognitive strategies are associated with
alterations in measures of discriminability. This finding stands in
contrast to Clark's (1974; Clark & Goodman, 1974) position that
"cognitive control" strategies "merely" reflect changes in respohse
bias.

Thus, the present study offers evidence that soéial and cognitive
determinants may affect the sensofy-discrimiﬁative dimension.of the
pain experience in addition to well-known effects on verbal report of
pain and pain avoidance behaviour.

In addition to these theoretical considerations, the present
study offers some suggestions for clinical practice. Clinically, one
is ultimately concerned with the modification of pain behaviour, both
verbal and non-verbal, as exemplified by successful operant programmes
which focus upon verbal pain report and non-verbal pain behaviour (e.g.,
Fordyce, 1976). As the data from this and previous studies show,
training in several types of cognitive strategies has demonstrated
efficacy in altering verbal and non-verbal pain behaviour. In view
of current increasing concern with multimodal, comprehensive treatment
approaches to clinical pain (cf., Bonica, 1976) and growing emphasis
on self-management techniques, these approaches to the compiex problem
of the human pain experience seem promising in applied as well as

theoretical domains.
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1. Craig, K.D. & Ward, L.M. Social modeling influences on the dis-
criminability of painful stimuli: a sensory-decision.analysis.
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NAME

Please answer the following two questions:
1. What did your pain feel like when you received the most intense shock?
Some of the words below describe the pain you experienced. Circle OWLY those

words that best describe it. Leave out any category that is not suitable. Use
only a single word in each appropriate category -- the one that applied best.

1 2 3 4 5
Flickering Jumping Pricking Sharp Pinching
Quivering Flashing Boring Cutting Pressing
Pulsing Shooting Drilling Lacerating Gnawing
Throbbing Stabbing Cramping
Beating Lancinating Crushing
Pounding

6 7 8 9 10
Tugging Hot Tingling Dull Tender
Pulling Burning Itchy Sore Taut
Wrenching Scalding Smarting Hurting Rasping

Searing Stinging Aching Splitting
' Heavy
11 12 13 14 15
Tiring Sickening Fearful Punishing Wretched
Exhausting Suffocating Frightful Gruelling Blinding
Terrifying Cruel
Vicious
Killing
16 17 18 19 20
Annoying Spreading Tight Cool Nagging
Troublesome Radiating Numb Cold Nauseating
Miserable Penetrating Drawing Freezing Agonizing
Intense Piercing Squeezing Dreadful
Unbearable Tearing Torturing

2. How strong was the most intense pain?

The following 5 words represent pain of increasing intensity.

1
Mild

Write the number of the most appropriate word in the space beside the

question.

2

Discomforting

3

Distressing

4
Horrible

Which word describes the shock at its worst?

5

Excruciating
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Name

Date

SPONTANEOUS STRATEGY QUESTIONNAIRE

In your own words, please describe any and all strategies which
you used during this session to aid you in coping with the discomfort

you felt.

Please finish this page before going on.



71

Appendix continued

The following is a list of strategies which people sometimes use
to cope with discomfort.
Please check any strategies listed which you actually did use during
the session.
(1) gritting your teeth
(2) attempting to relax your body

(3) imagining that you were somewhere else involved in a
pleasant activity

(4) telling yourself that the shocks were not really painful

(5) paying attention to other things in the environment, i.e.,
distracting yourself by looking around the room.

(6) counting or doing mental arithmetic.

(7) concentrating on tryiné to solve a personal problem.
(8) planning an upcoming activity.

(9) imagining that your arm was insensitive to stimulation.

) (10) mentally transforming or reinterpreting the sensations
you experienced

(11) analyzing rationally your sensations

(12) telling yourself thatlyou should be able to cope with
the discomfort
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Appendix continued

Please indicate on the following scale how effective you deemed
your strategy to be in helping you cope with discomfort. Indicate

by circling the appropriate number.

- . 1 2 3 4 -5 6 7
Not Mod- Extremely
at all erately effective
effective effective
Effectiveness
of

Cognitive Coping Strategy
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Appendix continued

Degree of Involvement
in

Cognitive Coping Strategy

Please indicate on the following scale your estimation of the degree

to which you were actually involved in the coping strategy which you

employed during the session. Indicate your choice by circling a

number on the scale.

1 2 3 4 5 6 7
Not Mod- Extremely
involved erately.. involved
at all involved

Degree of Involvement



74

Appendix continued

Please indicate on the following scale your best estimate of the

proportion of time you spent engaged in the coping strategy during the

time that you were being exposed to shock. Indicate your choice by

placing an "X" in the appropriate box.

10% 20%° | 30% | 40% | .-50% 60% " | 704 «| 80%Z . 90% 100%

Percentage of Time Spent

Engaged in Cognitive Coping Strategy
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Name:

Pick only one word of the following list which best described how you

feel right at this moment.

Wonderful
Steady
Comfortable
Fine
Indifferent
Didn't bother me
Timid
Unsteady
Unsafe
Nervous
Worried
Frightened
Panicky

Scared stiff
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YyoU ARE T SITUATIOUS WHERE YOU ARE ABCUT TO OR HMAY ENCOUNTER'PHYSICAL DANGER"

(Ve are primarily interested in your r
that involve dealing with inanimate an

eactions in General to those situations

objects.)

or attitude for each of the following ¢ items.

d potentially dangerous things or

Mark on the ANSWER SHEET one of the five alternative degrees of reaction

10. Seek expefiences like this 1 5
: - Very much Hot at all
11. Perspire 1 5
Mot at all . Perspire ruch
12. Have an "wneasy feeling" 1 5
‘ Not at all Very much
13. Feel exhilarated and thrilled 1 5 '
Very nuch - Not at all.
14. Get fluttering fzeling 1 5
in stomach ~Not at all Very much
15. Feel tense 1 5
Not at all Very much
16. Enjoy these situations - . 1 5
' : Very much Not at all
17. %Heart beats faster 1 5 A
Mot at all Much faster
18. Feel anxious 1 5
Very anxious

© Mot at all
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Experimental Participation Consent Form

Name of the Subject:

I hereby consent to participate in the study as described by

to me at this time. I

understand that the risks to me as a subject are minimal.
I further acknowledge that I have been advised that I can withdraw from

participation in the project at any time.

Signature:

Date:

Experimental Participation Consent Form,

Name of the Subject:

I hereby comsent to participate in the study as described by

to me at this time. I

understand that the risks to me as a subject are minimal.
I further acknowledge that I have been advised that I can withdraw from

participation in the project at any time.

Signature:

Date:




© JEPARTMINIT OF PSYCTNLOGY

TUE UMIVERSITY OF ZRITIST COLRTRIA

Basic Rights and Privilaces of Volunteer Subiects

fny person who volunteers to participate in experinents conducted by full

or part-tine members of the faculty of the Department of Psychology at the
University of British Zolumbia, by their ermployees, or by the graduate and
undsergraduate students working under the direction of faculty members of

the akove named Department, is entitlad to the following rights and privileges.

1. The subject may terminate and withdraw from the‘experiment at
any time without beins accountable for tha reasons for such an
action. ' -

2, The subject shall be informed,prior to the beginning of an experi-
nent, of the maximum length of tiume the experiment might take and
of the general nature of the experiment.

3. The subject shall be informed, prior to the beginning of an ~
experiment, of the nature and function of any mechanical and
elzactrical equipment whick is to be used in the experiment, In
cases where the subject is in direct corntact with such equipment,
he shall be informed of the safety measures designed to protect
tim from physical injury, regardiess of how slight the possibility
of such injury is. : : '

. ( : . ‘ '
4, Tha subject shall be informed, nrior to the beginning of an
experiment, of the aspects of his behavior that are to he
obzarved and racorded and how this is to b2 done,

5. Any behavioral record that is ohtained during the course of the
experiment is confidential. Any behavioral records that are made
public through either journal papers or hool's, public addresses,
resaarch colloquia, or classroom nresentations for teaching purposes,
sitall be anonymous. ’ :

6. The subject shall be offerad, at the end of an experiment, a complete
2xplanation of tho purpose of tha experiment, either orally by the
experimenter or, at thz optiom of the experimenter, in writing. The-
subject shall also have the oppertunity to ask questions partaining
to the experiment and shall be entitled to have these questions
answered,

7. The subject has the right to inform the fhairman of the Departmental
Cormittee on Rescarch with Human Subjects of any perceived violations
of, or questions about, the aforementioned rights and privileges.



APPENDIX B

Psychometric Data

79



80

Psychometric Data

Degree of Effectiveness, Degree of Involvement, Time Spent Involved,

Anxiety

Pearson product-moment correlation coefficients are displayed in
Table B-1. Several significant correlations are noteworthy. Subjects'
ratings of Degree of Effectiveness of Cognitive Strategies were sig=
nificantly correlated with Session 2 pain folerance and pain threshold.
Interestingly, although the measures of Degree of Effectiveness,

Degree of Involvement, and Time Spent Involved in Cognitive Strategies
were highly correlated, subjects' ratings of Degree of Involvement

and Time Spent Involved were significantly correlated with Session 2
pain tolerance, but not with pain threshold. The fact that measures
of involvement in cognitive strategies correlate significaﬁtly with
tolerancé, but not with threshold may be viewed as being consistent
with the notion that "psychological" variables (i.e., cognitive stra-
tegoes) more readily exert influence upon tolerance than threshold.
Further, since subjects' ratings of the effectiveness of the techniques
did correlate significantly with both threshold and tolerance, the
data may be interpreted as being consistent with the position that

subjects' feelings’of "

self-efficacy" (cf., Bandura, 1977) are impor-

tant determinants of performance in the context of pain modulation.
Ratings of anxiety appeared to be correlated with Degree of

Involvement and Time Spent Involved (marginal significance) but not

with Degree of Effectiveness, suggesting that subjects who were more

anxious in the situation initially tended to become more involved in
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using the strategies, although the degree of anxiety was not related
to subjects' ultimate perception of the effectiveness of the strategies..
Interestingly, level of anxiety demonstrated an inverse relationship
with pain threshold in both sessions, although this measure of anxiety
did not show a relationship with pain tolerance in either session.

3 (Cognitive Strategies) x 2 (IM) x 2 (Instruction modality) ANOVAs
were performed to investigate between-group differences on these
measures. No significant differences emerged for Anxiety_or Time
Spent Involved. However, a significant TM effect was observed for
Degree of Effectiveness, F(1,48) = 4.05, p = .05.

These effects suggest that the degree to .which subjects were able
to become involved in the cognitive strategies and the perceived
efficacy of the strategies were affected by the presence of the peer
model who verbalized ratings during the pain assessment session. The
fact that this effect did not approach significance for Time Spent
Involved in Cognitive Strategies suggests that subjects in both condi-
tions attempted to use the strategies to the same extent (i.e., for
the séme percentage of time available).

Subjective Stress Scale (S5SS)

The SSS was administered before and after each session. Scale
score values (Neufeld & Davidson, 1972) were entered into a 3 (CS) x
2 (TM) x 2 (Instructional Modality) x 4 (Administration) ANOVA to
investigate between~-group differences. A significant Administration
effect, F(3,144) = 8.172, p < .001, reflected a reduction in subjec-
tively appraised stress after Session 1 which remained at reduced

levels during Session 2. This finding suggests that subjective stress
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was reduced and remained relatively stable once subjects were familiar
with the experience. A significant CS x Administration interaction,
F(6,144) = 2.52, p < .05, did not readily lend itself to interpretation.
A marginally significant TM effect, F(1,48) = 3.75, p = .06, suggested

reduced subjective stress ratings for the TM group &

.87) relative
to the N6 T™M group (X = 1.08). In general, the findings suggest that
subjective stress was reduced once subjects were familiar with the
experience. Differential between-group effects were not particularly
noteworthy.

McGill Pain Questionnaire (MPQ)

The MPQ was administered after both sessions. The adjective
checklist portion provides rank scores for three dimensions of pain:
Sensory, Affective, and Evaluative, and a "miscellaneous'" category
(Melzack & Torgerson, 1971). Further, the MPQ provided a Pain Intensity
Rating of the highest eurrent accepted in the present study. The
rating derives from a 5~point scale ranging from mild to excrutiating.
These scores were entered into 3 (CS) x 2 (TM) x 2 (Instructional
Modality) x 2 (Sessions)ANOVAs to investigate between-group differences.
No significant effects emerged for theASensory, Affective, or Miscel-
laneous scores. A significant CS X Sessions interaction was observed
for the Evaluative analysis, F(2,48) = 3.26, p < .05. This did not
readily lend itself to interpretation, as the CSIII group diffefed
from the pattern on ;ie—scores. Analysis of Pain Intensity ratings
revealed a significant CS x TM interaction, F(2,48) = 4.12, p < .05.

The pattern of results suggested that the CSIII.group may have demon-—

strated higher Pain Intensity ratings under No TM (X = 3.2) than



83\

under TM conditions (X = 2.35), however mean differences did not
approach statistical significance using Tukey's HSD procedure (Tukey
critical value (o = .05) = 1.09; largest difference - .85). Thus,

MPQ data did not reliably differentiate between groups.



Pearson Correlation Coefficients:

Table B-1

Psychometric Data

Pre- Post- Degree of Degree of Time Pre- Post-
_...Tolerance Tolerance Anxiety Effectiveness Involvement Involved Threshold Threshold
Pre- 1.0 0.46 -0.05 0.03 0.03 -0.02 0.74 0.23
Tolerance (p=.001) (p=0.34) (p=.40) (p=.41) (p=.44) (p=.001) (p=.03)
Post- 1.0 -0.08 0.29 0.23 0.23 0.30 0.77
Tolerance (p=.25) (p=.008) (p=.03) (p=.03) (p=.006) (p=.001)
Anxiety 1.0 0.07 0.23 0.19 -0.26 ~0.24
(p=.27) (p=.03) (p=.06) (p=.02) (p=.02)
Degree of 1.0 0.86 0.80 -0/13 0.21
Effectiveness (p=.001) (p=.001) (p=.14) (p=.04)
Degree of 1.0 0.92 -0.18 0.11
Involvement (p=.001) (p=.07) (P=.19)
Time 1.0 -0.14 0.17
Involved (p=.13) (p=.08)
Pre- 1.0 0.35
Threshold (p=.001)
Post- 1.0
Threshold

%8



