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Abstract

Theory and research on the psychological . .nsequences of exposure to aversive
events provided the background for this dis: - rtation, which predicted that providing
information about an impending aversive event would influence predictions about
and responses to pain. This dissertation investigated: the effects of stimulus
predictability on pain prediction, perception and pain behaviour; whether these
effects remained constant across pain from different sources; and the relationship
between perceived control, pain perception and pain behaviour. Twenty chronic
jow back pain patients and 20 matched, pain-free controls participated in a series
of experiments which examined these effects. Baseline, between group differences
were established in anxiety, depression, pain behaviour, handicap and perceived
control over pain. In Experiment 2, in which cold pressor pain was used, there
were no differences between groups in pain predictions, in patterns of predicting
pain during repeated exposures to a painful stimulus, or in pain thresholds, even
after repeated exposure. Experiment 3 confirmed, under longer exposure
durations, that there were no differences between groups in pain predictions. Pain
patients displayed an increased sensitivity to pain under conditions of low
predictability. Both groups predicted significantly more pain and displayed
significantly lower pain thresholds under conditions of low versus high stimulus
predictability. Experiments 4 and 5 produced similar effects and demonstrated
generalization of these findings to different, more clinically relevant, pain stimuili.
Pain patients displayed more pain behaviour than did control subjects in all
experiments. Neither group's displays of pain behavicur were affected by variations
in stimulus predictability. Relations were found, for both groups, between perceived
control over pain, pain predictions and pain thresholds but not between perceived
control and pain reports or behaviour during acute pain stimulation. There were
significant correlations between pain patients' perceptions of pain and their
displays of pain behaviour during cold water immersion, but not during step
climbing or standing. An argument is presented to suggest that the maintenance
of pain and pain behaviour in chronic pain may be better explained by
psychosocial and learning theories rather than constitutional theories.
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INTRODUCTION

Pain in humans often persists for long periods of time in the absence of
any known peripheral or central pathology (Wall, 1994). This persistent pain is
called chronic pain. When pain is unresponsive to medical intervention, it is
called intractable pain. Many individuals experience pain that is chronic and
intractable. Chronic pain can be variable in its course, intensity and duration.
In these situations, as Wall (1994) putit, "... a huge burden ... [is typically]
placed on clinical psychologists. ... the classical medical profession which is
pathologically based has concluded that there is 'nothing wrong' in pathological
terms with the great majority of chronic pain patients. ... the only generally
accepted alternative is that there must be a design fault in human mental
processing which permits the generation or gross exaggeration of pain states ...
It becomes the duty of the profession of psychologists to find an answer...
(Wall, 1994, p.4)."

The challenge is to determine whether pain patients' responses to their
pain reflect, as Wall (1924) put it, "a design fault in human mental processing
i.e., a basic difference in the perception of pain between pain patients and

pain-free subjects]”, or a normal process of learning and adaptation to an

abnormal event.
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The purpose of this research is to contribute to the understanding and
theory of psychological factors which influence the perception and expression of
pain in chronic pain syndromes. In an attempt to elucidate one theoretical
factor that may be involved in the persistence of pain and pain behaviour in
chronic pain disorders, this dissertation explores the nature and effects of

variations in stimulus predictability on acute pain perception and pain behaviour.

A brief background of pain

The International Association for the Study of Pain (Merskey & Bogduk,

1994) defined pain as:

"An unpleasant sensory and emotional experience
associated with actual or potential tissue damage, or described in
terms of such damage.

Note: Pain is always subjective. Each individual learns the
application of the word through experiences related to injury in
early life. Biologists recognize that those stimuli which cause pain
are liable to damage tissue. Accordingly, pain is that experience
which we associate with actual or potential tissue damage. It is
unquestionably a sensation in a part or parts of the body, but it is
also always unpleasant and therefore also an emotionai
experience. Experiences which resemble pain, e.g., pricking, but
are not unpleasant should not be called pain. Unpleasant
abnormal experiences (dysaesthesiae) may also be pain but are
not necessarily so because, subjectively, they may not have the
usual sensory qualities of pain.

Many people report pain in the absence of tissue damage
or any likely pathophysiological cause; usually this happens for
psychological reasons. There is usually no way to distinguish their
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experience from that due to tissue damage if we take the

subjective report. If they regard their experience as pain and if

they report it in the same ways as pain caused by tissue damagg,

it should be accepted as pain. This definition avoids tying pain to

the stimulus. Activity induced in the nociceptor and nociceptive

pathways by a noxious stimulus is not pain, which is always a

psychological state, even though we may well appreciate that pain

most often has a proximate physical cause."

Historically, it was believed that painful stimuli elicited two distinct types
of responses in humans. These responses have been described in many ways
but aimost always referred to pain refiexes and pain behaviours. These
responses were described as occurring in a sequential temporal fashion (see
Figure 1). Pain reflexes referred to the sensory-physiological events associated
with painful stimulation, and pain behaviours were seen as reactions to pain

mediated by psychological processes involved in pain perception (Meizack,

1983).

Insert Figure 1 about here

Even early research was not consistent with this view which
conceptualized pain primarily as a sensory phenomenon (cf., Fordyce, 1976;
Melzack, 1983). Pain is now conceptualized as a multidimensional

phenomenon involving sensory, mativational, affective, and central control
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systems which may produce many qualities of pain (Chapman, 1983; Wall, &
Melzack, 1989; Wade, Dougherty, Hart, Raffi, & Price, 1992). Further, sensory-
discriminative and motivational-affective responses to pain may vary as a
function of the pain stimulus (Chapman, 1983; Janai, Glusman, Kuhi, & Clark,
1984). Pain may be laboratory induced or naturally occurring and it may be
acute or chronic in nature.

At one time it was believed that reported pain should be in direct
proportion to the extent of tissue damage. it was believed that as tissue
damage increased, there would be an increase in pain, disability and handicap
(Gamsa, 1984; Turk, & Rudy, 1987). This belief in a positive linear relationship
between tissue damage, pain and handicap has been long dispelled.
Numerous studies have shown that in most cases there is little relationship
between the extent or magnitude of tissue damage and pain report or suffering
(Craig, 1984, Oostdam & Duivenvoorden, 1987; Turk, Rudy, & Stieg, 1988). In
addition, there is not a clear or consistent relationship between patients' reports
of pain and disability and handicap (Craig & Patrick, 1985; Dunn-Geier,
McGrath, Rourke, Latter, & D'Astous, 1986; Keefe, Salley Jr., & Lefebvre,
1992). Not surprisingly, studies of normal pain perception and of clinical pain
phenomena have found little evidence for a relationship between pain intensity
and either the magnitude or occurrence of pain behaviours (e.g., Campbell,
Carstens, & Watkins, 1991, Jahanshahi, & Philips, 1986; Keefe, Bradiey, &

Crisson, 1990; Waddell, Main, Morris, Dipaola, & Gray, 1984). And pain
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behaviour, rather than reported pain intensity, is often associated with the
handicap and hence suffering which is prevalent in many chronic pain
conditions {Anderson, Bradiey, McDaniel, Young, Turner, Agudelo, Keefe,
Pisko, Snyder, & Semble, 1987; Connally, & Sanders, 1991; Reesor & Craig,
1988; Romano, Syrjala, Levy, Turner, Evans, & Keefe, 1988).

Although the relationships between nociception, pain perception and pain
behaviour may not be as puzzling as they once were (cf., Melzack, & Wall,
1982, Chapter 11; Weisenberg, 1980), these reiationships still constitute a

theoretical challenge for science and for psychoiogy in particular (Wall, 1994).

Pain behaviour

There is no universally employed taxonomy for defining pain behaviour.
This may be because the term "pain behaviour" refers to a broad range of
responses. These responses may be characterised along five dimensions
(Fordyce, 1976). 1. verbal complaints of pain and suffering; 2. non-language
paraverbal sounds (e.g., moans, sighs); 3. body posturing and gesturing (e.g.,
limping, rubbing, grimacing, and guarding); 4. displays of functional limitations
(e.g., time lying in bed) and; 5. behaviours designed to reduce pain (e.g.,
medication use, visits to physician). Pain behaviours involve physiological,

verbal, and motoric systems.

Some researchers have differentiated between cognitive and behavioral

or primarily motoric pain behaviours, while others have made a distinction
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between covert and overt pain behaviours to explain the same phenomenon
(Turk & Flor, 1987). An overt-motoric and covert-subjective dichotomy seems
to accommodate all points of view.

Keefe and Block's (1982) seminal, and narrower, conceptualization of
pain behaviour has been one of the most useful heuristics because it was
based on careful scientific observation (Craig, 1992). This conceptualization
delineated five prototypical pain behaviours: grimacing, rubbing, bracing,
guarded movement, and sighing. Researchers have modified these criteria for
specific chronic pain conditions and, for example, have made a distinction
between passive and active rubbing and included rigidity as another behaviour
(e.g., Anderson, Bradley, McDaniel, Young, Turner, Agudelo, Keefe, Pisko,
Snyder, & Semble, 1987). The term pain behaviour herein will refer to overt-
motoric pain behaviours since, with few exceptions, current usage appears

governed by Keefe and Block's taxonomy.

Brief history of pain behaviour and related constructs

Fordyce (1976; Fordyce, Fowler, & DelLateur, 1968) referred to the
operant conditioning of "pain behaviours”. Consequently, he is credited with the
introduction of the current usage of the term to refer to responses eiicited by
painful stimuli which are under operant or instrumental control (see Figure 2).
In Fordyce's view, painful stimuli elicit two types of responses: responses which

are under reflexive or respondent control and responses which are under
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operant control.

insert Figure 2 about here

More recently, Fordyce has made a distinction between this
conceptualization and a broader definition of pain behaviour (Viaeyen, Van Eek,

Groenman, & Schuerman, 1887) which includes the following explanation:

"...pain behaviour is the interaction between the individual and the
surrounding world. Pain behaviour is defined as any and all
outputs of the individual that a reasonable observer would
characterize as suggesting pain, such as (but not limited to)
posture, facial expression, verbalizing, lying down, taking
medicines, seeking medical assistance, and receiving
compensation {Loeser & Fordyce, 1883, p.334)."

Fordyce's more recent essays focus more on communication and
motivation rather than pure operant aspects of pain behaviours.

Fordyce's contribution has been in limiting conjecture about pain and
maintaining that research and treatment should focus on objective, observable
and reliable phenomena. Although the utility of this behavioral approach has
been disputed (Merskey, 1992), most descriptions of pain behaviour remain

predominantly focused on overt motoric behaviours.
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The broader construct of "illness behaviour" may be traced to at least as
far back as the 1950's (Turk, & Flor, 1987; Waddeli, Pilowsky, Bond, 1989).
Parsons (1958) coined the term "sick role" to refer to the way society exempts
patients from responsibilities because of illness. Mechanic (1962) broadened
the concept of sick role to include a range of behaviours which characterised
patients who adopted the sick role. Mechanic called these behaviours “iliness
behaviours". Pilowsky (1978) described a range of specific illness behaviours
which were maladaptive or not conducive to recovery. He called these
behaviours "abnormal illness behaviours". Although all these terms refer to
related constructs which often subsume the construct of pain behaviour, they
also incorporate anthropological, sociological, and psychiatric factors and the
validity of these heterogenous constructs has not been well established {e.g.,

Waddell, Pilowsky, & Bond, 1989).

Pain behaviour measurement

As indicated, there is no universally employed taxonomy for defining pain
behaviour. Researchers have used several diverse taxonomies in constructing
both self-report and observational measures of pain expression (cf., Craig &
Prkachin, 1983) and pain behaviour. This has resulted in diverse measures of
pain behaviour. Severa! of the most commonly used measures of pain
behaviour evaluate theoretically independent constructs (Vlaeyen, Van Eek,

Groenman, & Schuerman, 1987; Turk & Flor, 1987; Turk, Wack, & Kerns,
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1985). Compounding this diversity, researchers have employed patient self-
report, physician report, spousal report, retrospective ratings, and observational
methods for measuring pain behaviour (e.g., Anderson, Bradley, McDaniel et al,
1988; Appelbaum, Radnitz, Blanchard, & Prins, 1988; Waddell, & Richardson,
1992: Kerns, Haythornthwaite, Rosenberg, Southwick, Giller, & Casey Jacob,
1991: Kleinke, & Stephenson Spangler, 1988 ). The extent to which pain
behaviours refer to a homogeneous entity has been examined empirically only
recently (cf., Keefe, Bradley. & Crisson, 1990; Vlaeyen, Pernoi. Kole-3iiijders,
Schuerman, Van Eek, & Groenman, 1990). These theaoretical and
methodological problems alone may account for many of the inconsistencies in

clinical research data which follow.

The need for this research

Both pain and pain behaviours are commonly understood to underscore
a large proportion of the suffering and handicap associated with chronic pain
(Anderson, Keefe, Bradley, McDaniel, Young, Turner, Agudelo, Semble, &
Pisko, 1988; Connally, & Sanders, 1991; Ohlund, Lindstrém, Areskoug, Eek,
Peterson, & Nachemson, 1994; Reesor & Craig, 1988; & Waddell, Pilowsky, &
Bond, 1989). Pain and pain behaviours are primary targets for treatment
regimes (Fordyce, 1976; Keefe & Block, 1982). However, despite considerable
theoretical foundations (e.g., Rachman & Lopatka, 1988; Philips, 1987, Schmidt,

1987; Fordyce, 19786), and more or less reliable assessment of pain behaviours
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(Schmidt, 1987, Fordyce, 1983), there is little empirical evidence to support
theoretical accounts (Schmidt, 1987) of why these phenomena persist. There
are few experimental studies of factors which control the maintenance of pain
or pain behaviours in chronic pain disorders (Craig, 1992).

Experimental evidence from studies of normal pain and other aversive
events suggests that psychological processes can affect perception and
behaviour. These data indicate that a subjects' perceptions of control over an
aversive event such as pain, and the predictability of the aversive stimuli, may
be related to pain perception and pain behaviour. If this is the case, then these
variables may help to explain the absence of a direct relationship between pain
perception and pain behaviour in chronic pain sufferers. However, the precise
role of perceived control and predictability in the perception and expression of
chronic pain remains unclear. A clear understanding of these constructs, and
theoretical relations between them, is necessary in order to appreciate the
evidence which links these variables to responses ‘o pain and in particular, to
pain behaviours.

Next, operational definitions are given for the psychological constructs of
perceived control, prediction, and predictability and relations between these

variables are discussed.

Perceived Control

Control is a broad and ill defined psychological construct (Syme, 1989).
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It refers to the ability to anticipate and influence, change or alter the course of
an event. Perceived control refers to the degree to whicii individuals believe
they are able to anticipate, influence, change or alter the course of an event.

It has been demonstrated repeatedly that the degree of control subjects
have over an aversive event or a stimulus will aiter their behaviour (Arntz &
Schmidt, 1989). Traditional instrumental views of learning could not account for
how an organism learned the degree of control it had over events in the
universe. The traditional instrumental view was governed by the temporal
contiguity between response and reinforcement (Maier, 1989). According to
this view, learning occurred only when a response had been made. Once a

response had been made, the conditional probability of reinforcement governed

all instrumental learning.

For an organism to learn the degree of control it has over events, it is
now recognized that the organism needs to be sensitive to the conditional
probability of reinforcement given that no response has been made, and to the
conditional probability of reinforcement given that a response has been made.
This finding implicates cognitive processes in learning. To learn that one has
no control over a reinforcer or event, one needs to be as sensitive to what

happens when one does not make a response, as to when one does make a
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response. Maier (1889, p. 75) explains:

"To learn that one has no control the organism must be sensitive

to both of the probabilities and their relationship, because the

absence of control is defined by the equality of these two

probabilities. To say that one has no control is to say that the

outcome is the same whether or not a response occurs."

Many of the consequences of exposure to aversive events are
attributable in part to changes in the subject's expectatinns (e.g., Maier, 1989,
Abramson, Garber, & Seligman, 1980). Estimating probabilities involves
making predictions about future events. Accurate predictions of future events
can provide information for the organism to avoid or escape the event.

From this theoretical position, it would be predicted that a history of no
control over an aversive event (absence of a response contingency) would
increase the likelihood of inaccurate future expectancies. Expectancies of
future lack of control (i.e., that the occurrence of the event will not be contingent
on responses) prior or during exposure to an aversive event would bias
behaviour during the aversive event.

Thus, many researchers {e.g., Maier, 1989; Phillips, 1989) now consider
the organism's expectation or predictions about future events (contingency or
non-contingency) to be the critical mediating cognitive event in determining
behaviour in aversive conditions. Central to this view is not what events

actually occur or have occurred but rather, what the subject perceives to have

occurred or perceives will occur and the term “prediction” is defined as the
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subjective (covert) estimation of this future event.

Predictability

The process of predicting future events (e.g., outcome) involves the
appraisal of information from internal and external sources. Predictability may
be defined as the availability of this information.

Put another way, predictability refers to the availability of signs that
reliably signal the beginning or end, increase or decrease in intensity of a future
event (e.g., a noxious stimulus) (Miller, 1979; Arntz, & Schmidt, 1989). Clearly,
both predictions and the predictability of aversive events alter subjects'
perceptions of control and subsequently aiter subjects' behaviour under
aversive conditions. Although predictability influences prediction, the reverse is
not true. Although actual control over aversive stimuli such as pain is achieved
by preventing pain (avoidance) or preventing pain increases through withdrawal
(escape), predictability appears to be the critical element in the way perceptions
of control mediate behaviour (Arntz, & Schmidt, 1989). In fact, some
researchers have hypothesized that actual control over an aversive event may
simply be a function of the predictability of the event (e.g., Phillips, 1989). itis
the case that the predictability of the aversive stimulus reliably mediates
behaviour even in the absence of actual control.

The next sections discuss the evidence for this argument which comes

from three areas of research: predictability in non-pain laboratory studies,
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predictability in laboratory pain studies, and predictability in clinical pain studies.
This research makes plausible a theoretical model which asserts that
predictability is @ major control variable in the perception of pain and the

maintenance of pain behaviour in chronic pain.

Predictability in non-pain laboratory studies

Research on the effects of predictability on fear or learned helplessness
accounts for most of the published non-pain laboratory studies using human
subjects. Research with non-human subjects is another matter. The
predictability of aversive events paradigm (i.e., event covariation) has been
employed to study numerous experimental phenomena in animals including:
stress responsivity, stress-induced analgesia, learned helplessness, escape
behaviour, avoidance behaviour, pain, weight loss, gastrointestinal pathology
(i.e., gastric acid secretions), stomach lesions and pituitary-adrenal functioning.
To review the findings from non-human research is beyond the scope of this
thesis and the reader is referred to, Abbott, Schoen, and Badia (1984) and
Arthur (1986) for select reviews of this area. Conversely, human studies on
predictability are noteworthy here.

Leamed helplessness. Learned helplessness is a phrase first used by
Overmier and Seligman (1967) and Seligman and Maier (1967) to describe
dogs who, in the laboratory, failed to display escape-avoidance responding

when given escapable shock, after they had been exposed to repeated
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uncontrollable shocks (i.e., an aversive event). Researchers have reported an
analogous response in human subjects (cf., Abramson, Garber, & Seligman,
1980). The original learned helplessness hypothesis proposed that learning
that outcomes were uncontrollable produced motivational, cognitive, and
emotional deficits. The absence of appropriate responding that was the
essence of the learned helplessness phenomenon was viewed as a cognitive

phenomenon. As Abramson, Garber, and Seligman (1980, p.4) explained:

"... The organism must come to expect [original italics] that
outcomes are uncontroliable in order to exhibit helplessness."

Although there has been evidence for alternate hypotheses (cf., Maier &
Jackson, 1979), consensus seems to have supported this notion (see for
example Abramson, Seligman, & Teasdale, 1978 and Maier, 1989 for review
and critique of this literature) and has contributed towards a refined and
reformulated learned helplessness hypothesis (cf., Abramson, Garber, &
Seligman, 1980).

Although there is some dispute over just what type of deficit is produced
by the interference effect (e.g., Balleine, & Job, 1991), current theory focuses
on attributional changes in human subjects as a cornerstone of the learned
helpiessness phenomenon. Learned helplessness is more likely to occur in
individuals who make internal, stable and global attributions for aversive events

(cf., Sacks, & Bugental, 1987; Follette, & Jacobson, 1987).
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Presumably, following repeated exposure to uncontrollable aversive
events, these appraisal attributes produce a deficit in using signals about
outcome (i.e., predictability information), helpless predictions (i.e., assessment
of outcome expectancies), and low sense c¢f control over the aversive event
(Roth & Bootzin, 1984). These data may be interpreted as suggesting that the
predictability of the aversive event, or at least subjects’ ability to employ
information about outcome, is key to understanding subjects' responses to
aversive events. Similar data are reported in the literature on fear and panic
attacks.

Fear and panic attacks. Perceived control and the predictability of
aversive consequences have been shown to exert powerful mediating effects in
subjects’ responses to fearful (i.e., aversive) events as well. Research findings
with sufferers of panic attacks illustrate this point.

Several different types of panic attacks have been identified (cf.,
Sheehan & Sheehan, 1983, also see the American Psychiatric Association's,
1994, "Diagnostic and Statistical Manual for Mental Disorders, Fourth Edition"
for description of panic attacks). Different attacks occur under different
contextual circumstances (Rachman, 1988). Under circumstances of low
predictability, altacks are more severe (Sheehan & Sheehan, 1983). Rachmanr
and Levitt (1985) have shown that the provision of safety signals (i.e., signals
which are reliably temporally associated with escape) to claustrophobic subjects

was followed by a significant increase in predictions of safety in future exposure
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to the same stimuli. In further experiments, Rachman and Levitt (1985) showed
that unexpected or unpredicted panics were followed by higher reports of fear.

These data once again illustrate the importance that reliable information
about the outcome of aversive events has in mediating behavioral responses to
aversive situations. The unavailability of this information (i.e., low predictability)
or subjects' deficient processing of this information (i.e., cognitive deficits) is
associated with severe behavioral manifestations (e.g., learned helplessness
and panic attacks). Both of the latter have been ussociated with subjects’
reports of low sense of control in an aversive situation (Rachman, 1990).

Conversely, Averill (1973) and Thompson (1981), in separate reviews of
the controllability literature, concluded that controllability does not reliably
decrease the impact of aversive events. However, both reviewers' broad
definitions of controllability may have obscured the positive effects of control by
including in their reviews unrelated literature. Much of this literature
confounded control and predictability: when an organism can reliably stop an
aversive event (i.e., control it) the organism can also predict when it stops, but
not vice versa.

Considerable research has examined the effects of predictability of the
aversive event on both fear and learned helplessness, but far less research has
investigated the generalizability of these effects to other aversive stimuli or
events. Miller's (1981) assertion that the effects of providing temporal

information about aversive events were unclear remains valid.
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The question remains: to what extent does the predictability of aversive
events influence laboratory pain perception and clinical pain phenomena? Few

studies have addressed these questions.

Predictability in laboratory pain studies

It has long been believed that control over a painful stimulus would
decrease reactions to pain in the laboratory (Thompson, 1981; Averill, 1973).
This belief has spawned, according to Arntz and Schmidt (1989), over 30
empirical laboratory investigations on the effect of control over painful stimuii.
Most of this research has examined the effects of subject versus experimenter
controlled escape or avoidance on reported pain.

Few studies have specifically investigated the effects of predictability in
laboratory pain perception, let alone pain behaviour. Once again, predictability
may be defined as the availability of information that reliably signals the
beginning or end, iricrease or decrease of the noxious stimutus.

Rachman and Lopatka (1988) tested a model of pain prediction based on
their work with fear which found that the overprediction of fear is commeon and
that fearful people tend to overpredict fear. They cueried whether the same
patterns of behaviour occurred under different aversive events. In previous
research, they observed that predictions of fear tended to increase after
underpredictions and remained constant after correct matches (Rachman &

Lopatka, 1988). They found that chronic pain patients were more accurate in
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their predictions of pain than fear patients were in their predictions of fear,
although pain patients were observed to make similar patterns of predictions as
fear patients: that is, 1. after underpredictions, future predictions of pain tended
to increase; 2. after overpredictions of pain future predictions of pain tended to
decrease and; 3. after correct matches, future predictions of pain tended to
remain constant. Although the data indicated that pain patients were more
able, than were fear patients, to use information gleaned from past experience,
the absence of pain- and fear-free comparison groups precluded the
identification of abnormal patterns of prediction for either group.

Philips (1987) and others (e.g., Eich, Reeves, Jaeger, & Graf-Redford,
1985; Linton & Melin, 1982), have argued, primarily from a theoretical
perspective, that the memory of past pain influences an individual's willingness
to expose himself to stimuli previously associated with pain. These memories,
amongst other cognitive events, function as covert signals and alter an
individual's expectations or predictions about the effects of exposure and
subsequently, alter the individual's feelings of control over the painful stimuli
(Philips, 1987).

If covert internal signals alter individual feelings of control over pain, then
it is piausible that external signals would alter feelings of control and possibly

behavioral responses to pain.

There are only two studies which have examined the effects of stimulus

predictability on pain perception.
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Crombez, Baeyens and Eelen (1994) examined the effects of providing
sensory and temporal information about a heat stimulus to 42 pain-free college
undergraduates' perceptions of pain. They found that providing sensory
information before exposure produced lower reports of pain and, that although
providing a warning signal had no effects on pain perceptions per se, the
provision of this temporal information resuited in less anxiety both during and
between exposures to the stimuii.

Weisenberg, Wolf, Mittwoch, and Mikulincer (1990}, reported that some,
but not all, of their 50 healthy male subjects displayed a significant increase in
sensitivity to a shock stimulus when they were not provided with a warning
signal which reliably preceded stimulus onset.

Laboratory pain research has examined the relationship between
perceived control and pain, the effects of expectancies on future predictions of
pain and the effects of sensory and stimulus onset predictability on pain
perception with pain-free subjects. No research has directly investigated the
effects of stimulus duration or offset predictability on either pain perception or
on pain behaviour in pain-free subjects or chronic pain patients.

Given the impressive magnitude of effects observed with human subjects
under conditions of no predictability for other aversive stimuli (e.g., in learned
helplessness experiments) and strong correlations between perceived control
and reported pain (discussed later), there is adequate evidence from laboratory

studies to implicate temporal predictability as a potential control variable in pain
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perception and displays of pain behaviour.

Predictability in clinical pain studies

Although the literature is replete with clinical observations and
correlational studies which have examined the relationship between self-report
or observational measures of controt and pain, there are few well controlled
experiments which have investigated the relationship between perceived control
and clinical pain, let alone the relaticnship between stimulus predictability and
clinical pain.

Relationship between control, perceived control, pain perception and pain
behaviour in clinical pain studies. Radnitz, Appelbaum, Blanchard, Elliot, and
Andrasik (1988) found reductions in observed pain behaviour but not pain
intensity ratings in patients who received self-regulatory treatment versus
patients who received prescribec treatment regimens. This indicated that
patients who were given at least some degree of actual controi displayed fewer
pain behaviours than patients who were not given actual control; although
reports of pain remained unaffected. In this study, the primacy of cognitions
(i.e., perceived control) over actual control was not supported; although the data
did indicate discordance between measures of pain intensity and pain
behaviour as previously reported.

Toomey, Mann, Abashian, and Thompson-Pope (1991) found that

patients who scored low on the internality dimension of the Pain Locus of
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Control scale reported higher levels of pain, but they did not find any
relationship between patients' perceptions of control over their pain and levels
of pain behaviour. They cautioned, however, that their measure of pain
behaviour was not based on behavioral observation, but on a poorly
constructed patient self-report scale.

Conversely, Gil, Keefe, Crisson, and Van Dalfsen (1987), reported that
subjects' perceptions, appraisals and expectancies, rather than actual
availability of resources with which to cope with pain, were related to pain
behaviour. That is, subjects' perception of control rather than their actual
control over pain were related to the extent of displayed pain behaviours.

Crisson and Keefe (1988) found that subjects who displayed high
exterpal loci of control reported greater pain intensity ratings. Although a strong
relationship between locus of control and predictability was not established, it
was intriguing that they also found a strong relati~1ship between locus of
control and subjects’ rated ability to control their pain. That is, subjects who
scored high on measures of external locus of control rated their ability to control
or decrease their pain as low, relative to subjects who scored low on measures
of external locus of control.

Anderson, Keefe, Bradley, McDaniel, Young, Turner, Agudelo, Semble,
and Pisko (1988) reported that measures of helplessness (i.e., perceptions of
no control) predicted pain behaviour and disability. They found that higher

reports of helplessness were associated with more pain behaviour and
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disability.

Two other studies provided stronger, albeit again indirect, evidence that
stimulus predictabiiity may have an effect on pain perception and pain
behaviour in chronic pain.

Schwartz, DeGood, and Shutty (1985), reported that patients’ beliefs or
perceptions about how long their pain would last were related to treatment
compliance and recovery. Patients who believed their pain would last a long
time were less compliant and recovered more slowly than did patients who
believed their pain would not last a long time. Williams and Keefe (1991),
reported that patients who believed their pain was “mysterious”, that is patients
who did not believe their pain was predictable (amongst other attributes), were
less likely to report that coping strategies were effective in controlling their pain.
Because it may be argued that patients' beliefs are formed, in part, by
information gleaned from the environment (the reader will recall that the
availability of information from the environment is what defines stimuilus
predictability), these data provided indirect evidence that stimulus predictability
may exert effects on pain perception and pain behaviour, though these beliefs
still only represent predictions. For this reason, no valid conclusions could be
made from these two studies about the direct effects of stimuius predictability
on pain perception or pain behaviour.

Thus, although several studies have investigated the relationship

between actual control, perceived control, predictions, beliefs and pain, the
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findings have not been consistent and the data remain equivocal. No study has
directly investigated the influence of stimuius predictability on pain perception
and pain behaviour in chronic pain. The notable absence of appropriate control
groups in clinical pain studies (Gamsa, 1994), for exampie, pain-free groups,

has impeded the affirmation and advancement of pain theory.

Research questions

The exact nature of the relationship between perceived contro!, stimulus
predictability, pain perception and pain behaviour remains unclear and several
guestions remain unanswered. 1) What are the effects of stimulus predictability
on pain perception and pain behaviour? 2) Are these effects constant across
different pain stimuli? 3) What is the relationship between perceived control,
pain perception and pain behaviour? No experiment has examined these

questions.

Overview
This thesis explores the nature and effects of stimulus predictability on
pain predictions, pain perception (i.e., pain thresholds and pain reports) and
pain behaviour during exposure to three different sources of pain.
Experiment 1 establishes the demographic, psychoiogical and
psychosocial characteristics cf the study samples. Experiment 2 explores

patterns of predicting pain during exposure to cold water immersion.
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Experiments 3, 4 and 5 explore the effects of stimulus prediciability during cold
water immersion, step-ups and stationary standing, respectively. A final data-
based section examines relations between perceived control over pain, pain
predictions, pain thresholds, pain ratings and pain behaviour in Experiment 2,
and presents correlations between measures of pain perception and pain
behaviour during cold water immersion, step-climbing and standing.

Each data-based chapter presents sections on methods, results,
conclusions and discussion specific to the experiment under study. A final
section presents general discussion of the significance of these experiments,

with consideration of existing literature, limitations of the findings, and directions

for future research.

Design

A combination of correlational and experimental research designs were
used with subjects suffering from chronic pain and pain-free, control subjects.
The project was conducted in two phases of research. Experiment 1 was
conducted in clinical settings and Experiments 2 through 5 were conducted in a
university laboratory setting.

Experiment 1 employed a case control design to establish demographic
characteristics and assess beliefs about the extent of control over pain, self-
reported pain behaviour and handicap. Experiment 2 employed a 2 X (3) mixed

factorial design to examine patterns of predicting pain. Subject grouping was
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the between subjec.s factor and trial was the repeated measures factor.

Studies 3 to 5 employed a series of 2 X 2 X (3) mixed factorial experiments to
examine the effects of stimulus predictability on pain perception and pain
behaviour using both experimental and more natural pain stimuli. Subject
grouping and counterbalanced-order were the two between subjects factors and
level of stimulus predictability was the within subjects factor across all three
experiments. Predicted pain, pain thresholds, reported pain, and pain
behaviours were the four dependent variables under study during these
experiments.

Relevance. This research evaluated between-group differences in
relationships between perceived control, pain prediction, pain perception and
pain behaviour and the effects of stimulus predictability on pain perception and
pain tehaviour during exposure to three different pain stimuli. The following
experiments show the effects of direct variation of temporai predictability on
pain perception and pain behaviour. The use of the same subjects between
clinical and laboratory phases of the research provided an opportunity to
examine the concordance between clinical questionnaire data and laboratory-
based behavioral observations of pain behaviour. Results gleaned from the
study of chronic pain patients and matched controls, during acute pain, in
controlled laboratory experimentation, will heip clarify what, if any, differences
exist between these two groups in basic responses to pain, and will contribute

greater specificity to theoretical models of chronic pain.
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Chronic pain can be variable in its course, intensity and duration (i.e., it
can occur under conditions of low predictability). Based on the theoretical
arguments and research presented from, for example, the animal research on
exposure to aversive stimuli, learned helplessness theory, and clinical pain
studies, it was hypothesized that pain patients' responses to their pain may be,
in part, a consequence of chronic exposure to a low predictability (at times
inescapable, at times uncontrollable) aversive event. Comparison with pain-free
subjects, under conditions which would be painful to both groups, was
necessary to determine whether pain patients' responses to pain and to stimuli
which exacerbated their chronic pain, were attributable to an abnormal

response to pain, or to factors unrelated to the perception of pain.

Pilot studies

Three undergraduate research projects, numerous test trials with pain-
free subjects, and one study where a chronic pain patient was put through the
entire series of experiments provided pilot data for this dissertation.

In two related studies, Prostack, McGrath and Murray (1990) examined
the psychometric properties of three different methods for eliciting pain reports
and pain related thoughts from pain-free adult subjects who had been subjected
to cold pressor pain. Their research provided an opportunity to test the viability
and optimal operating ranges for newly constructed cold pressor apparatus,

newly acquired audio and visual monitoring and data recording systems, and to
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determine the normal range of responses to the cold pressor task. Fox (1991)
investigated the range and nature of behavioral responses to the cold pressor
task, examined the suitability (for this research) of three different observational
methods for assessing pain behaviours and established preliminary
psychometric properties of madifications to the pain behaviour rating system
which was employed in the current study.

As madifications were made to equipment, measures, design and
procedures, pain-free subjects were recruited to test and standardize
procedures and run through relevant portions of the experiments. When the
final methodology was established, one chronic pain patient (recruited as
described in Subjects) was run through the entire study to ensure the

standardization of procedures.

Hypotheses

Hypotheses are listed numerically, by variable domain, under the

experiment that addressed the specific research question.

METHOD

This section describes the general methodology used across ali studies.
General procedures employed in dealing with issues related to consent,

remuneration, setting and debriefing are described in this section alone.
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Because the same subjects participated in each experiment, subject recruitment
and characteristics are also described in this section. Similarly, psychometric
and laboratory measures and apparatus are described under this general

heading. However, unique and specific methodological procedures and results

are described separately for each experiment.

Subjects

Forty subjects, who comprised two groups, participated in the five
experiments between February 1992 and April 1993. Twenty subjects were
patients who were suffering from chronic pain and social handicap, as the term
is defined below, and comprised the pain group. Twenty age and education
matched subjects, who were not suffering from any type of chronic pain or

handicap, comprised the control group.

Because chronic, intractable, low back pain is a multifaceted disorder
(Troup & Videman, 1989; Merskey, 1986), because research findings had not
supported a linear relationship between the magnitude of lesion, pain intensity
and pain behaviour in chronic low back pain (Oostdam & Duivenvoorden,

1987), because there was a high prevalence of pain behaviour in this diagnostic
group (Connally & Sanders, 1991) and because a reasonable number of these

patients were available locally, patients diagnosed with this disorder were

selected for study.
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Referral sources. Nine pain treatment centres in the metropolitan Halifax
region were approached for subjects between April, 1991 and February, 1992.
All nine centres agreed to participate in the research. These included Halifax
Physiotherapy/Sport Injuries and Work Hardening Centre, The Canadian Back
Institute, the Pain Management Clinic of the Victoria General Hospital, the Pain
Management Programme and the Department of Rehabilitation Psychology of
the Nova Scotia Rehabilitation Centre, The Brighton Centre for Integrated
Healtr, Renova Physiotherapy, Armdale Physiotherapy, Sackville Physiotherapy
and Truro Physiotherapy. Ultimately, only Halifax Physiotherapy/Sport Injuries
and Work Hardening Centre, The Canadian Back Institute, and the Pain
Management Clinic of the Victoria General Hospital were able to refer patients
for participation in this research. Table 1 presents a break-down of the totai
number of candidates interviewed and the final number of subjects who

participated from each clinic. There were no drop-outs from the study.
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Table 1

Number of subjects from each of the three source clinics

Number Number

of subjects of subjects
Clinic interviewed in final sample
Halifax Physiotherapy® 16 15
The Canadian Back Institute 4 4
Victoria General Hospital® 3 1
N.S. Rehabilitation Centre® 1 0

" Halifax Physiotherapy, Sport Injuries and Work Hardening Centre. This centre
actually referred 16 patients but one subject was dropped from all analyses
because of an inability to locate a suitable control subject. ® Pain Management
Clinic of the Victoria General Hospital (of the 3 patients referred to the study,
one refused to participate when it was clear that there would be no treatment
benefits to him and another did not meet the selection criteria). ©* Nova Scotia
Rehabilitation Centre (patient did not meet the selection criteria).

The pain group. Twenty male subjects were recruited from the Halifax
Physiotherapy, Sport Injuries and Waork Hardening Centre, The Canadian Back
Institute, and the Pain Management Clinic of the Victoria General Hospital.

Subjects were selected from lists of patients who met the following
inclusion and exclusion criteria. Subjects had to be male, between 19 and 65
years of age, speak English fluently, and had to be seeking treatment for on-
going, chronic, benign, low back pain. Suitable chronic benign low back pain

diagnoses included Chronic Mechanical Low Back Pain (533.X1), Acute Low
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Back Strain (5631.X8), or Recurrent Low Back Strain (632.X7b) as defined by
the International Association for the Study of Pain criteria (Merskey, 1986).
Candidates had to be in pain for at least three months; and apart from complete
recovery, could have been in any stage of treatment. Also, subjects had to be
suffering handicap as a resuit of their pain. Handicap was determined during
Experiment 1 according to World Health Organization (1980) guidelines.
Subjects were excluded if there was: a history of hypertension; presence or
history of cardiac or vascular disease, stroke, rheumatic fever, severe or allergic
reactions to cold; previous frostbite in the left hand or arm; left hand or arm
abnormality such as disease, surgery or chronic pain; currently suffering from a
major affective or psychotic disorder; pain due to malignancy, herniated disc, or
systemic disorder; any other equaily painful or debilitating medical disorder
including Osteophyte, Lumbar Spondylolysis, Degenerative Spinal Stenosis,
Sacralization, Degenerative Facet Tropism, Acute Low Back Strain of less than
three months duration, Acute Trauma, or Ankylosing Spondylitis of the lumbar
region; or if there was previous experience with ice water immersion
procedures. Appendix A presents the Subject Selection Checklist used to
identify poiential subjects.

Control group. Twenty male subjects were recruited from the pain
group's age and education cohort (plus or minus five years in age and three
years in level of education). With the exclusion of the criteria “suffering from

low back pain”, and the inclusion of the matching criteria, control group subjects
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met the same inclusion criteria as pain patients. Also, control subjects met the
same exclusion criteria as pain patients, with the added exclusion criteria that
no control subject suffered from any painful condition which endured for more
than seven days within the twelve month period preceding the study.

Control subjects were recruited by two methods. First, ail pain patients
who participated in this research were asked to recommend a same sex friend
for inclusion in the study. Nine patients agreed to this and all 9 referrals were
successfully recruited for this study. Second, 12 control group subjects who
had no affiliation to the Pain Research Laboratory were recruited, “off the
street", by the principal investigator and his colleagues. Eleven of these
subjects successfully completed the study. One control candidate was
eliminated after recruitment but prior to participation in the experiments because
he had imbibed several alcoholic beverages prior to his arrival at the laboratory.

Table 2 presents means and standard deviations in age and level of
education for each group. There were no significant differences in age or level
of education between groups. Appendix B presents paired raw data for each

subject on the two matched variables.
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Table 2

Mean age and level of education for pain and control groups

Group

Variable Pain Control
Age

Mean 35.95 33.35

Standard deviation 7.57 9.83
Education

Mean 10.10 11.55

Standard deviation 2.13 1.79

Note. Age and level of education are reported in years.
*n.s.

Measures: self-report inventories

A standardized battery of paper and pencil tests was administered to all
subjects during Experiment 1. The battery inciuded self-report measures which
assessed: beliefs about the extent of personal control over pain (perceived or
sense of control), coping styles, self-reported pain behaviour, current level of
disability and handicap, and depressive and anxious symptomatclogy (to assist
in establishing the representativeness of the samples to existing research).
Following Experiment 5, subjects were also administered a semi-structured

interview which provided a check on the efficacy of the design and experimental
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manipulations employed.

Coping Strategy Questionnaire. The Coping Strategy Questionnaire was
developed by Rosenstiel and Keefe (1983) specifically for use with chronic low
back pain patients. [t has been widely used (cf., Keefe, Crisson, Urban, &
Williams, 1990; Reesor, & Craig, 1988) and has consistently demonstrated
good psychometric properties relative to convergent measures (e.g., Main &
Waddell, 1991; Lawson, Recsor, Keefe, & Turner, 1990; Keefe, Caldwell,
Queen, Gil, Martinez, Crisson, Ogden, & Nunley, 1987). It consists of 44 self-
report items (scored on a seven point Likert scale) which comprise seven
cognitive strategy scales (6 items per scale) and two perceived pain control
scales. The coping scaies included measures of: diverting attention,
reinterpreting pain sensations, coping self-statements, ignoring pain sensations,
increasing activity levels, praying or hoping, and catastrophizing. The two
perceived pain control scales measure subjects' perceived control over pain
(this scale is also used as a pain self-efficacy scale) and perceived ability to
decrease pain (this scale is also used as a sense of control scale). Appendix C
presents the Coping Strategies Questionnaire.

Pain Behaviour Checklist The Pain Behaviour Checklist, a 20 item
checklist of common pain behaviours, was developed by Turk, Wack, and
Kerns (1985). Patients indicate the degree to which they engage in various
pain behaviours which comprise four categories: distorted ambulation or

posture, negative affect, facial/audible expressions of distress, and avoidance of
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activity. This test has been found to have good internal consistency and test-
retest stability (Turk, Wack, & Kerns, 1985) and has also displayed evidence of
convergent validity (Romano, Syrjala, Levy, Turner, Evans, & Keefe, 1288).
Appendix D presents a copy of the Pain Behavior Check List.

Beck Depression inventory (BD{). The Beck Depression Inventory (Beck,
Ward, Mendelson, Mock, & Erbaugh, 1861) was used as a measure of
depressive symptomatology. This scale consists of 21 items which assess the
severity of different symptoms of depression. Subjects are asked to endorse
statements that best describe how they have been feeling recently. Total sores
may range from O to 63. Higher scores indicate more severe depression. The
BDI has been used extensively in research with both chronic low back pain
patients and non-depressed subjects and has demonstrated adequate
psychometric properties (Beck, & Steer, 1988). This instrument is not included
in the Appendix because it is widely available.

State-Trait Anxiety Inventory (STAI). The Trait sub-test of the State-Trait
Anxiety Inventory (Spielberger, Gorsuch, & Lushene, 1970) was used as a
measure of anxious symptomatology. This sub-test consist of 20 items which
assess the frequency with which subjects are bothered by symptoms of anxiety.
Total scores may range from 0 to 80. Higher scores indicate more severe
generalized anxiety. The STAI has been used extensively in research with
chronic low back pain patients and non-anxious subjects. This instrument is not

included in the Appendix because it is widely available.
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£

These scales were selected on the basis of five criteria: 1) applicability o:
scale to low-back pain samples, 2) quality and availability of psychometric
studies on scale construction and other reliability and validity studies, 3)
availability of sample-appropriate normative data, 4) unique contribution of scale
to test battery used in this research and, 5) ease of administration and scoring
of scale.

Demographic data. Subjects were also asked to complete a short
demographic data questionnaire which provided information on subject's: age,
gender, marital status, level of education, date of onset of pain, other medical
diagnoses (if known), type and quantity of medication used, and employment
status. Appendix E presents the demographic data questionnaire which was
labelled, Medical Information.

Handicap. Handicap was determined from clinician's ratings of patients'
functional status based on WHO (1980) criteria for handicap. Appendix F
presents the handicap questionnaire developed for this purpose.

Self-reported disability and handicap. The Functional Disability Inventory
(FDI) (Walker & Greene, 1991) was modified for use in this research as a
measure of seif-reported disability and handicap. The modified FDI was called
the, "Self-reported Disability and Handicap Scale”, and consisted of a 15 item
self-report inventory with four, forced-choice, Likert respenses. Subjects were
asked to endorse the extent to which their current level of pain had created or

would create difficulties doing 15 specific activities (see Appendix G). Items
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were scored from zero (no trouble} to four (impossible). The modified FDI
instructions resulted in a scale that assessed the impact of subject's current
level of pain on normal physical and social activities which are often referred to
as functional disability. The FDI has shown adequate psychometric properties

(Walker & Greene, 1991).

Measures: laboratory

The following measures wer~ used during Studies 2 to 5.

Pain behaviour. A madification of the observationa! measurement
system developed by Keefe and Block (1982) was employed to record overt
pain behaviours (Braha, Goodman, & McGrath, 1993). Keefe and Block's
(1982) method was developed specifically for use with chronic low back pain
patients in clinical settings. in this system, subjects are observed while
engaged in a standard set of daily activities: sitting; walking; reclining; and
standing. Sessions are scored by either the clinician during the activity, or
video-taped and scored later. Keefe and Block (1982) used a time sampling
procedure to record pain behaviours. Unfortunately, sitting, reclining and
walking are not practical or amenable to experimental manipulation.
Conversely, step-climbing elicits pain behaviour in many chronic low back pain
patients, is practical, and more amenable to experimental manipulation than
either sitting or walking. Although these activities elicit pain behaviour in

chronic low back pain patients, they do not usually produce pain or pain



Predictabliity and pain 39

behaviour in normals. Cold water immersion has been shown to elicit pain and
pain behaviour in both patients and non-patient groups alike and is a good
experimental stimulus because it is amenable to parametric manipulation.

Thus, to allow for the direct comparison of pain perception and pain behaviour
between chronic low back pain patients and normal control subjects, we
replaced sitting, reclining and walking with cold water immersions and step-ups
and we retained the stationary standing activity. The original scoring system
and operational definition of each behaviour were modified for use with the new
activities. These changes permitted standardized recording of behaviour across
the new activities, the recording of more subtle expressions of pain, and
minimized redundancy between the categories of pain behaviour. The
modifications maintain the overall construct of pain behaviour as delineated by
Keefe and Block (1982).1 However, under the modified system, a blind rater
scores the frequency and duration of pain behaviours and all behaviours are
recorded and scored using real-time rather than time-sampled observations.
The five behaviours originally delinected by Keefe and Block (1982) are
recorded as well as two new behaviours. Guarding, bracing, rubbing, facial
expression, and sighing were the original 5 behaviours to which were added
back and hand movements to comprise the seven behaviours scored with the
modified system. Appendix H includes the rating manual and describes the

development of the scoring system.

All reported inter-rater reliability estimates using the Keefe and Block
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(1982) system have reflected over 90 percent agreement between raters (e.g.,
Keefe & Block, 1982; Keefe, Crisson, & Snipes, 1987; Keefe, Wilkins, & Cook,
1984). We found similar, albeit less impressive data with the use of the

modified system. Table 3 presents inter-rater reliability coefficients for the

modified scoring system.

Table 3

Pearson product-moment inter-rater reliability coefficients for the pain behaviour

rating system during cold pressor, step-up and standing activities

Behaviour Cgr?:gsor Step-ups Standing Average’
Guarding .93 .95 .98 .91
Bracing .93 .86 .91 £7
Rubbing .93 .95 .88 .93
Grimacing .91 97 41 .81
Sighing n/a .86 72 .83
Arm

movement .88 1.00 n/a .34
Back

movement .86 .89 97 71
Total score .89 91 .92 .78

" Average column coefficients include data from ali of the Pain Research
Laboratory's experience using this method. The average column is not an
average of the values presented in the other columns, but includes these
values in the determination of the "average" coefficients.
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Table 4 presents percent agreement between raters during training and

for data used in this research.

Table 4

Averaqe inter-rater_agreement at end of training period and from data coded for

this_study
% Agreement % Agreement
Behaviour (Training period) (Coding Tapes)
Guarding 88% 83%
Rubbing 92% 86%
Bracing 85% 88%
Grimacing 91% 80%
Sighing 89% 86%
Arm movement 85% 75%
Back movement 90% 80%

Note. % agreement = (% agreement / % agreement + % disagreement) X 100.
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Total pain behaviour score. For each experiment, analyses using each
of the seven pain behaviour subscales were conducted. However, because of
reliable high intercorrelations hetween many of the subscales, multicolinearity
between subscales, and because presenting results from each separate
analysis would be lengthy and consistently did not offer any information not
derivable from the total pain behaviour scores, results for each experiment are
presented only from analyses which used the total pain behaviour score.

Pain intensity. Subjects’ perceptions of pain intensity were assessed
using an 11 point numerical scale which was a modification of the original 101-
point Numerical Rating Scale (NRS-101) (Jensen, Karoly, & Braver, 1986). The
scale had two anchor or reference points: a rating of “0" referred to "no pain”
and a rating of "10" referred to the worst imaginable pain (i.e., " pain as bad as
it can be"). Subjects were asked to use the scale both to predict the intensity
of pain associated with the experimental procedure and to rate the pain they
experienced.

Pain threshold. Pain thresholds were assessed using standard methods
(e.g., Boureau, Luu, Doubrere, 1991, Efran, Charney, Ascher, & Lukens, 1939).
Subjects were asked to indicate precisely when the stimulus they were
experiencing began to be painful. Pain thresholds were measured in seconds.
During Experiment 3 which used a cold pressor stimuius, timing for thresholds
began the moment the subjects' arm made contact with the water. During

Experiment 4 which used a step-up stimulus, timing for thresholds began the
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moment the subjects' leading foot was raised off the floor. During Experiment
5, which used a stationary standing stimuius, timing for thresholds began the

moment the instruction to begin was issued.

Apparatus and materials

Audio. A Sony Radio-Cassette-Corder, amffm radio stereo cassette
recorder (model number CFS-1020) with detachable two-way speaker system,
was used to record and piayback the instructional tape used during the
le  atory experiments. One speaker was located in the laboratory control
room and enabled the experimenter to monitor the experiments while the
second speaker was located in the laboratory test room to guide the subject
through the experiments.

Cold pressor immersion apparatus. A cold pressor immersion apparatus
designed according to standard specifications (cf., Turk, Meichenbaum, &
Genest, 1983; Efran et al., 1989) was used to induce the experimental pain
stimulus. The subject's non-dominant arm was positioned on a cradle which
was hinged to the top of the apparatus. The cradle was lowered slowly into the
water until the subject's arm was immersed in the water up to the mid-forearm
region (approximately 30 cm from the fingertips). The water temperature was
maintained at between one and four degrees celsivs. Maximum duration of

immersion for all experiments was 60 seconds. An EHEIM Bestell external

water pump (mode! number 2016 series 781: 0.5 amp, 25 watt, 60 Hz) was
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used to circulate the water in the cold pressor tank and thus minimize
temperature variations in the tank.

A separate tank, identical to the above described apparatus, was filled
with room temperature water and used to standardize subject's surface skin
temperature and familiarize subjects with procedures prior to the experiments.

Countdown timer. A digital countdown timer with 1.53 centimetre liquid
crystal displays and slave controls for operation from the control room served
as the visual display in Studies 3, 4, and 5. A Micronta .LCD dual memory
digital clock timer microchip processor (model number 63-884 distributed by
Radio Shack Canada) operated the device which was constructed specifically
for use in this research.

Disinfectants. Common table salt (50ml sodium chloride/ 50! water) was
added to the cold pressor tanks to expedite thawing of the ice. Formulator
System deodorizer disinfectant containing quaternary ammonium chlorides (n-
Alkyl [40% C,,, 50% C,,, 10% C,;] Dimethyle Benzyle Ammonium Chlorides
0.15%) was added as a disinfectant. Formulator (lot C011021), manufactured
and distributed by G.H. Wood, is appropriate for cleaning and disinfecting.

intercom. An Archer four station wired intercom (model number 43-223A
distributed by Radio Shack Canada) was used to communicate with subjects in
the test room during the laboratory phase of this research.

Instructional audio tape. Pre-recorded instructional audio tapes guided

subjects through each experiment. One tape was recorded for each of the two
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counter-balanced orders in which subjects received the experimental
treatments. Appendix | presents a copy of the script used in recording the tape
for the first counterbalanced order.

Orientation audio-video tape. A short (4 minute 17 second) colour VHS
video tape was prepared to familiarize subjects with the setting, apparatus and
experimental procedures they would be asked to follow. The video tape
presented subjects with a brief explanation of the nature of the experiments
they would be participating in, the sequence of events which would ensue,
training and review of what would be expected of them during the experiments
and the proper use of each apparatus. Appendix J presents a copy of the
video-shoot scene directory used in filmina the orientation tape.

Step climbing. A step-climbing platform was constructed specifically for
use in Experiments 4 and 5. This apparatus consisted of a rectangular wooden
platform with a target landing area measuring 94cm in width by 80cm in depth
by 16cm in height. The painted platform had 93cm high security railings on the
two parallel short sides. The platform was braced to prevent movement.

Stop watch. A Micronta, hand held LCD quartz stop watch was used in
timing events for the instructional audio tape and in scoring pain behaviour.

Test room. A quiet test room was used for all laboratory experiments.
The room measured 6.25 meters in length, by 3 meters in width, and 2.45

meters in height, was well lit by fluorescent fixtures, and had light grey coloured

wall to wall carpeting.
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Thermometer. A Fisher Scientific, NBS Specification Monograph 150,
individually re-tested thermometer (catalogue number 14-985B), with a range
of -20 to 110 degrees Celsius and 1 degree Celsius tolerance, was used to
determine water temperature during the cold pressor experiments.

Video. Two cameras were used to film the orientation tape and subjects’
behaviour during the laboratory experiments. One camera was wall mounted
{Panasonic Digital 5000 Heavy Duty System Camera with an 8X TV zoom lens
manufactured by Matshushita Communication Industrial Company Limited) and
was remote controlled by a Panasonic Camera Remote Controller (model
number WV-CR12) via a Panasonic Remote Operation Pan/Tilt Head (model
number WV PH-10). This wall-mounted camera provided total body film of
subjects’ behaviour throughout the laboratory experiments. The second camera
(Panasonic Variable High Speed Shutter SVHS Reporter Movie Camera
Recording and Playback model number AG-450 with Piezo auto-focus and
auto-white balance) was floor mounted on a tripod (Manfrotto Professional
Tripod model number 128) and, although auto-focused, was aimed manually
prior to the start of each experiment. This floor mounted camera was used to
provide close-up film of subjects’ facial expressions throughout the laboratory
experiments. Video tapes were recorded and played on a Panasonic Pro-line
SVHS HiFi MTS Broadcast Stereo Multiplex Video Cassette Recorder (model
number AG-1960) and viewed on a Panasonic Colour Video Monitor (model

number CT-1030MC). A Panasonic Professional/industrial Video Pro-fine
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SVHS HiFi video cassette recorder (model number AG-500R) with four rotary

heads and helical scanning system was used to make duplicate copies of the

video tapes.

General Procedures

Informed consent. In accordance with the Canadian Psychological
Association's (1991), "Canadian Code of Ethics for Psychologists”, Daihousie
University's, Victoria General Hospita!'s, and Nova Scotia Rehabilitation
Centre's ethics and research review committee guidelines, informed consent
was obtained from individual subjects prior to their participation in the study.
Informed consent included the conveyance of information regarding the
composition of the research team, the purpose of the study, the exact
procedures employed, the benefits and risks involved in participation, the
voluntary nature of participation, confidentiality of data, rights to refuse or
withdraw at any time, and subjects’ rights for clarification at any time. Subjects
were given the opportunity to question the investigators regarding the above,
and signed agreement to participate was obtained prior to commencement of
the research. Appendix K presents copies of the individual consent forms
employed at each of the four settings as described below.

Setting and duration. The setting used in this research varied. Pain
patients completed Experiment 1 at the clinic where they had been receiving

treatment. Control subjects completed Experiment 1 at Dalhousie University.
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Experiment 1 did not require more than one hour to complete. All other studies
were conducted at the laboratories of Dr. Pairick McGrath of the Department of
Psychology, Dalhousie University and did not require more than two hours to
complete.

Monitoring water temperature. \Water temperature was measured on two
occasions: while subjects were viewing the orientation video, immediately prior
to the start of Experiment 2 and; immediately following Experiment 3.

Debriefing. Following Experiment 1 and the completion of the research,
rationale for procedures and general feedback about the subject's performance
were given and subjects were given an opportunity to question the investigator.

Remuneration. All subjects received a forty dollar honorarium. This
honorarium covered expenses which may have been incurred by subjects over
the course of the study (e.g., transportation, parking, babysitting, long distance

telephone charges).

Data analyses

Between and within group differences from each experiment were tested
using repeated measures univariate and multivariate analysis of variance with
planned contrasts. The suitability of the data for these types of statistical
analyses was determined prior to inferential testing.

Generalizability. Pain group subjects were selected sequentially from

new and on-going cases at each of the participating clinics. Apart from the
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initial pre-selection (cf., Procedures section of Experiment 1), no systematic
bias occurred in subject selection. Control group subjects appeared reasonably
representative of pain group's age, education and socio-economic cohort.

Normality. Univariate normality was assessed by visual inspection of
each dependent variable's frequency distribution, measures of skewness and
kurtosis, and stem-leaf plots (Thorndike, 1978).

Homogeneity. Bartlett's Test of Sphericity and Box's M Test statistic
were used to evaluate univariate and multivariate homoscedasticity of variance
for the each variabie's individual and combined distributions.

Linearity. Scatterpiots were visually inspected for linearity of residuals.

Alsy, to reduce the risk of Type | error from multiple tests of significance
with severa! dependent variables and to protect against any possible
redundancy and suppression between the dependent variables, multivariate
analyses of variances were, where appropriate, performed first. Significant
multivariate effects were followed-up with univariate analyses and planned
contrasts to locate the source of the effects.

Probability tests and levels of significance. Unless otherwise indicated,
two-tailed tests of significance are reported in the results. Resuits were
considered significant when the obtained alpha levels were no higher than five
percent. Although trends are reported when the obtained alpha levels were
greater than five percent but less than eight percent, trends were not

considered sufficient evidence to support hypotheses.
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EXPERIMENT 1: DEMOGRAPHIC AND PSYCHOMETRIC ASSESSMENT

Experiment 1 was conducted to establish the homogeneity of the
samples, the representativeness of the sampies relative to other studies, and to
provide an opportunity for identifying and pre-screening patients for participation

in Studies 3 to 5, should the need have arisen.

Hypotheses

1. Handicap. It was expected that pain patients would a) report
experiencing higher levels of handicap and, b) be rated by others as displaying
higher levels of handicap than would control subjects.

2. Perceived control. |t was expected that pain patients would report a
lower sense of control over pain than would control subjects.

3. Pain behaviour. |t was expected that pain patients would report higher
levels of pain behaviour than would control suojects.

4. Depression. |t was expected that pain patients would report higher
levels of depressive symptomatology than would control subjects.

5. Anxiety. It was expected that pain patients would report higher levels

of trait anxiety than would control subjects.
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Method

Procedures

Training clinicians. Patient case managers were trained in the use of the
Subject Selection Form and the WHO Handicap Scale prior to subject

recruitment.

Rater reliability. All clinician ratings were subjected to reliability checks
by the author during a post-subject selection interview. These interviews
served to standardize interpretation of the rating manuals. Thus, raters made
consistent subjective interpretations in the use of the two instruments.

Subject selection. The principal investigator in conjunction with clinical
staff at each of the clinics identified potential candidates for inclusion in the
study from current cases.

Consent of treating physician. Verbal consent was obtained from the
identified patient's family physician or treating physician at the private clinics.

Subject recruitment Patients who satisfied the selection criteria were
asked to participate in this research by their treating physician at the Victoria
General Hospital's Pain Clinic, and by their treating physiotherapist at the
independent physiotherapy clinics. Frior to being asked to consent, all potential
subjects received a description of the research procedures as well as a copy of

the consent form (see Appendix K).

Informed consent. According to the procedures described above,
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informed consent was obtained from all subjects prior to commencement of the
research.

Seff-report measures. Subjects were asked to complete the battery of
paper and pencil questionr~ires described above. The entire battery did not

require more than one hour to complete.

Controf group subject recruitment.  Pain subjects were requested to ask
a same sex friend to participate in the research.

Debriefing. Subjects were debriefed as to the procedures completed,
given an opportunity to question the researchers and an appointment for further

testing at Dalhousie University.

Results

Table 5 presents group data on total scores for the WHO Handicap
Scale, the Self-report Disability and Handicap Scale, the Pain Behaviour Check
List, the two Coping Strategies Questionnaire perceived control items, the Beck
Depression inventory, and the Trait sub-test of the Spielberger State-Trait

Anxiety Inventory.
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Table 6

Descriptive statistics on total scores for Experiment 1 measures

Group
Pain Control

Measure Mean (S.D.) Mean (S.D.)
WHO? 8.95 ( 3.90) 0.15 (0.40)
Handicap® 27.16 (10.61) 1.60 (2.33)
CcsQ 43° 2.55 (1.79) 4.25 (1.11)
cSQ 44° 2.25 ( 0.97) 3.75 (1.25)’
Pain behaviour’ 60.00 (14.63) 24.90 (9.78)°
Depression® 13.90 { 8.03) 5.25 (8.30)
Anxiety' 47.90 (11.64) 34.65 (8.60)
Note. N = 40.

*p < .001.

" WHO Handicap Scale. ® Self-report Disability and Handicap Scale. © CSQ
perceived control items. These two items were combined into one perceived
control item in later analyses. ® Pain Behaviour Check List. ¢ Beck Depression
inventory. ' Trait sub-test, State-Trait Anxiety Inventory.

Hypotheses 1a and 1b: Handicap. There were significant differences
between pain and control groups' mean scores on measures of observer rated
handicap using the WHO Handicap Scale (t = 10.05, 38 df, p < .001) and self-
reported disability and handicap (¢t = 10.96, 38 df, p < .001) (see Table 5). Pain

natients consistently displayed and reported significantly higher levels of
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handicap as a result of pain than did control group subjects.

Hypothesis 2: Perceived control. There were significant differences
between pain and control groups' mean scores on measures of perceived
control over pain. Pain group mean scores on items 43 and 44 of the Coping
Strategies Questionnaire were significantly lower than control group mean
scores (f = -3.64, 38 df, p < .001; { = -4.24, 38 df, p < .001 respectively) (see
Table 5). Pain patients consistently reported significantly lower perceived
control over pain than did control group subjects.

Hypothesis 3: Pain behaviour. There were significant differences
between pain and control groups' mean total scores on the Pain Behaviour
Check List. Pain patients consistently reported displaying significantly higher
levels of pain behaviour in response to pain than did control group subjects (¢ =
8.98, 38 df, p < .001) (see Table 5).

Hypothesis 4: Depression. There were significant differences cvetween
pain and control groups' mean total scores on the Beck Depression inventory (f
= 3.35, 38 df, p < .001) (see Table 5). Pain patients reported significantly
higher levels of depressive symptomatology than did control group subjects.

Hypothesis 5: Anxiety. There were significant differences between pain
and control groups' mean total scores on the Trait sub-test of the State-Trait
Anxiety Inventory (¢ = 4.09, 38 df, p < .001) (see Table 5). Pain patients

reported more anxious symptomatology than did control group subjects.
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Experiment 1: Conclusions and discussion

Results supported the predictions. Pain group subjects displayed and
reported more handicap, more depressive and anxious symptaomatology, and
less perceived control over pain than did the control group subjects. This
pattern of results is well established in the literature and indicated that the
samples were appropriately drawn and distributed, and that results from this

research would generalize adequately to other similar samples.
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EXPERIMENT 2: PREDICTING EXPERIMENTAL PAIN AND BASELINE PAIN

PERCEPTION MEASURES

This experiment was conducted to: 1) attempt to replicate Rachman and
Lopatka's (1988) findings that chronic pain patients are accurate in their
predictions of impending pain, thus, a repeated exposure design was employed:;
2) to provide baseline data on pain predictions by establishing subjects'
tendencies to either over or under predict pain; 3) to provide reliable baseline
data on pain thresholds and; 4) to serve as pre-exposure training for
Experiment 3 (because during Experiment 2 subjects would be given three
short exposures to the same stimuli used in Experiment 3 and were required to

make predictions about future pain, report pain thresholds and intensity levels).

Hypotheses

The reader will note below that it was hypothesized that pain patients
wouid display lower pain thresholds and report higher levels of pain than would
control subjects. At first glance it may seem that these predictions were
incompatible with predictions made regarding subjects' initial expectancies and
some of the published research. It is not clear whether chronic pain patients
have higher or lower pain thresholds than pain-free subjects (Peters & Schmidt,
1992). Some research would suggest that chronic pain patients have higher

pain thresholds and other research would suggest that chronic pain patients
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have lower pain thresholds than heaithy controls (Lipman, Blumenkopf, &
Parris, 1987; Malow, Grimm, & Olson, 1980). Regardless, it wouid not be
appropriate to make any conclusions about ail chronic pain patients based on
studies of one clinical syndrome. Responses to acute pain appear to differ as a
function of the clinical syndrome which is studied (Peters & Schmidt, 1992).
Some research with chronic low back pain patients suggested that these
patients had higher pain thresholds than did pain-free subjects (e.g., Cohen,
Naliboff, Schandler, Heinrich, 1983; Naliboff, Cohen, Schandier, Heinrich,
1981). However, both these papers reported on a study where control subjects
were not well matched with patients' age or medication use. These factors
alone could have accounted for the pain groups' increased latency to detect
painful sensations.

Hypotheses for Experiment 2 were made on the basis of evidence
presented in the Introduction, because research has shown, albeit not reliably,
that anxiety (e.g., Bronzo, & Powers, 1967; Cornwall & Donderi, 1988;
Martinez-Urrutia, 1975; Miron, Duncan, & Bushnell, 1989; Weisenberg, 1980),
depression (e.g., Zelman, Howland, Nichols, & Cleeland, 1981), and even
ongoing pain (e.g., Naliboff & Cohen, 1989) tend to increase sensitivity to pain;
it has long been recognized that chronic pain patients typically report and
display higher levels of anxious and depressive symptomatology than do pain
free subjects (Crisson, Keefe, Wilkins, Cook, & Muhlbaier, 1986, Craig, 1984,

Turner, & Romano, 1984), and there was compelling theory that predicted that
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chronic low back pain patients would display increased sensitivity to pain
(Lethem, Slade, Troup, & Bentley, 1983; Philips, 1987).

6. Predicting pain. It was predicted that there would be no significant
differences between groups on predictions of the intensity of future
experimental pain from cold water immersion.

7. Predicting pain: accuracy. 1t was predicted that there would be no
significant difference between groups on the accuracy of predictions about the
intensity of future experimental pain from cold water immersions.

8. Predicting pain: accuracy over time. it was predicted that there would
be no significant differences between groups on improvements, over trials, in
accuracy of predictions about the intensity of future experimentai pain from cold
water immersions.

9. Pain thresholds. It was predicted that there would be significant
differences between groups on mean pain thresholds during cold pressor pain:
pain patients would display lower pain thresholds than would control subjects.

10. Sensitization/habituation. There were insufficient data to formulate
hypotheses regarding changes in pain perception as a function of repeated
exposure to a painful stimulus. Thus, no explicit predictions were made
regarding sensitization or habituation to pain during the cold pressor trials of

Experiment 2.
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Method

Procedure

Step 1: Familiarization. Subjects were familiarized with the experimental
apparatus and procedures; seated next to the room temperature water tank;
reminded that, though the instructional audio tape would guide them through
the activity, they would be monitored via the camera and could ask questions at
any time; and left alone in the test room.

Step 2: Room temperature immersion. Subjects performed one 60
second immersion in the room temperature tank to standardize surface skin
temperature between subjects.

Step 3: Predicting pain. Subjects moved to the cold water tank and were
asked to report the peak level of pain they expected to experience during the
cold pressor immersion task using the 11 point pain intensity scale.

Step 4: Cold pressor immersion and pain thresholds. Subjects performed
the cold pressor immersion task with the knowledge that the total immersion
duration would be 30 seconds. Subjects were requested to report the precise
moment that the experimental stimulus began to feel painful.

Step 5: Reporting actual pain experience 4. Immediately following
completion of the task subjects were asked to report the peak level of pain
actually experienced during the task.

Step 6: Inter-trial rest period. Subjects were given a 180 second inter-trial
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rest period.

Steps 7-14: Repeated trials. Steps 2 to 6 were repeated on two more

trials for a total of three predicted and reported pain scores for each subject.

Results

Repeated measures analyses of variance were used to test Hypotheses

6, 7,8 and 9.

Hypothesis 6: predicting pain. Table 6 presents mean pain predictions

by trial for Experiment 2.

Table 6

Mean pain predictions by trial

Group
Pain Control
Trial Mean SD Mean SD
1 450 2.24 495 256
2 520 2.01 565 293
3 565 2.39 6.50 1.99
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There were no significant differences between groups in predictions of
pain across trials (F, ., = 0.70, p = .41). However, there was a significant
main effect for Triais. As illustrated in Figure 3, both groups' pain predictions

increased across trials (F, 4, = 14.27, p < .001).

Insert Figure 3 about here

Hypotheses 7 and 8: accuracy in predicting pain. Table 7 presents, by
trial, average accuracy; that is, tendency to over or under-predict pain.
Accuracy was computed as predicted pain minus actual reported pain
immediately following the immersion. Because all subjects underpredicted pain
in each of the three trials, mean accuracy is reported. Negative accuracy

values indicate under-predictions.
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Table 7

Mean accuracy by trial

Group
Pain Control
Trial Mean SD Mean SD
1 -1.95 2.21 -1.1 1.37
2 -1.156 1.90 -0.95 1.88
3 -1.45 1.91 -0.05 1.37

Note. Accuracy was computed as predicted minus reported pain. N = 40.

There were no significant differences between groups in mean
accuracies in predicting pain across the three trials (F,, ,;,= 3.38, p = .07), and
there was no significant group by trial interaction (Fa.16 = 1.91, p = .15).
However, there were significant changes in accuracy across the three trials (Fea.
7 = 3.24, p < .05). Figure 4 illustrates these changes. The control group
improved their accuracy with each new trial (i.e., approached “0"), while the
pain group, albeit also displaying a general improvement in accuracy across
trials (and thus no significant effects), seemed to display more variability in

accuracy.
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Insert Figure 4 about here

Hypothesis 9: pain thresholds. Table 8 presents average pain thresholds

for each group by triai.

Table 8

Mean cold pressor pain thresholds by trial

Group
Pain Control
Trial Mean SD Mean SD
1 17.16 9.97 2267 98.20
2 16.11 9.34 22.01 20.25
3 15.86 8.96 17.67 7.97

Note. Threshold values are reported in seconds. N = 40.

There were no significant differences between groups in pain thresholds
across the three trials in Experiment 2 (F, 5, = 2.44, p = .13), no significant

changes in thresholds across the three trials (F, ,,= 1.22, p = .30), or any
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group by trial interaction (F, ,;, = 0.89, p = .56) (see Figure 5).

Insert Figure 5 here

Experiment 2: Conclusions and discussion

Predicting pain. There was good support for Hypothesis 6. There were
no significant differences between pain and control subjects in their predictions
of impending pain. Pain patients did not over or under predict pain compared
to control subjects.

These data foliow welt from Rachman and Lopatka's (1988) data. They
found that chronic pain patients predicted pain more accurately than fear
patients predicted fear, despite the fact that pain patients typically reported high
levels of fear related to their own pain. Rachman and Lopatka (1988)
suggested that this may have been because pain patients have more
experience with their pain than fear patients have with their fear, and thus they
have had more experience predicting pain. Their reasoning would not account
for why in Experiment 2 pain-free subjects predicted pain as well as pain
subjects predicted pain. Whether or not Rachman's and Lopatka's conclusion
was valid is not crucial to this discussion. What was interesting from their

experiment (Rachman, & Lopatka, 1888), and from other research on pain
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predictions (cf., Rachman & Amntz, 1991), was that there may exist a general
pattern of predicting pain, and that this pattern has been reliably observed with
both clinical and normal contro! subjects under a variety of aversive clinical
stimuli. Experiment 2 provided an opportunity to explore, in part, the
generalizability of this pattern to experimental pain situations.

Predicting pain: accuracy and accuracy over time. Hypotheses 7 and 8
were also supported. There were no significant differences between groups in
their accuracy of predictions. Pain patients did not over or under predict
impending pain any more or less than did the control subjects. Further, there
were no differences between groups in their accuracy of prediction over time.
Both groups' predictions of pain increased across trials and this was consistent
with the general pattern of predicting pain which was referred to previously.

It is often reported that people (i.e., pain and pain-free subjects alike)
tend to overpredict aversive events, and overpredict pain in particular {cf.,
Rachman & Arntz, 1991). Figure 3 illustrates that the pain and control groups
actually underpredicted pain in Experiment 2. This apparent -iscrepancy may
be because studies -.vhich shcwed tiiat chronic pai. patients tended to
overpredict pain were not based on samples of chronic low back pain patients.
These studies were based on data from samples of, for example, chronic
rheumatoid arthritis sufferers (Rachman & Lopatka, 1988) and dental patients

(Wardle, 1984). There may be differences s a function of clinical disorder or

diagnosis.
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Although Rachman and Arntz (1991, p.352) stated that they believe
some chronic low back pain patients may overpredict their pain and that this
may be related to excessive "suffering”; their own research (e.g., Arntz &
Peters, 1989 cited in Rachman & Arntz, 1991) indicated that, consistent with
results from Experiment 2, chronic low back pain patients tend to underpredict
pain. Whether chronic low back pain patients over or underpredict pain is an
important issue from the point of view of therapeutic intervention and this issue
needs to be investigated further. Experiment 3 will provide another opportunity
to examine between group differences in pain prediction.

Pain thresholds, sensitzation and habituation to pain. Hypothesis 9 was
not supported. Pain patients' pain thresholds were indistinguishable from
control subjects’ pain thresholds.

The absence of any between group differences in pain thresholds during
Experiment 2 may be understood in the context of stimulus salience. in order
to make valid comparisons between groups, stimuli must have equal meaning
to all subjects. Results from Experiment 2 indicated that the cold water
immersion was equally painful for pain and control subjects. (Both groups
predicted and, in fact, reported moderate levels of pain.) Hypothesis 9 was
based primarily or laboratory accounts which reported that induced and clinical
anxiety have been associated with heightened pain sensitivity (i.e., lower
thresholds). However, many of these studies did not incorporate appropriate

control groups. Experiment 2 employed well matched control groups and
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exposed all subjects to an equally salient stimulus. Recent, better controlled
experiments have reported findings similar to those obtained in Experiment 2.
For example, in a well controlled investigation of suppressor agents (i.e.,
noxious counterirritants) in dental pain, Sigurdsson and Maixner (1994) found
no differences in pain thresholds between groups of pain and pain-free
subjects.

Also, despite reviews which continue to endorse conventional thought on
the relation between anxiety and pain (e.g., Gracely, 1994), reports also began
appearing in the literature, during the completion of this research, which
asserted that this relation was more complex than originally believed. These
reports (e.g., Al Absi & Rokke, 1891), suggested that generalized anxiety has
little impact on pain perception but that stimulus-related anxiety increases pain
sensitivity. In fact, in a recent study which examined the effects of attentional
focus, stimulus-refevant anxiety and stimulus-irrelevant anxiety on pain
perception, Arntz, Dreesen and De Jong (1994), showed that attentional focus,
and the stimulus focusing effects of stimulus-relevant anxiety, heighten pain
sensitivity more than any stimuli-related anxiety per se.

Whether attentionai focus or stimulus-specific anxiety heightens pain
sensitivity, neither was explicitly quantified in Experiment 2. However, both
groups were subjected to the same experimental conditions, and this, combined
with the fact that the cold pressor task was novel! to all subjects, indicates that

any inzdvertent manipulation of attentional focus or stimulus-relevant anxiety
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during the experiment would have been experienced equally by both groups.
These methodological controls may have precluded the inadvertent
manufacturing of group differences in pain thresholds.

Contrary to other findings (c.f, Brands, & Schmidt, 1987), visual
inspection of Figure 5 did not indicate any increased sensitivity or habituation to
pain, for either group, as a function of repeated exposure to the pain stimuli.
Because other habituation research has typically employed many more trials
(e.g., 8), it well may have been the case that there were insufficient trials in
Experiment 2 to make any reliable conciusions about the presence or absence
of between group differences in habituation to pain. Regardless, for the
purposes of these experiments, it was useful to know that there were no
between group, baseline differences in rate of habituation to pain, at least over
a small number of trials.

As the reader proceeds to Experiment 3, it also may be useful to bear in
mind that there were no baseline differences between groups in pain

predictions or thresholds during cold water immersion.
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EXPERIMENT 3: THE EFFECTS OF PREDICTABILITY OF COLD PRESSOR

PAIN ON PAIN PREDICTION, PAIN PERCEPTION AND PAIN BEHAVIOUR

This experiment extended the study of between group differences in pain
prediction and pain responsivity, and examined the effects of stimulus
predictability on these variables. As in Experiment 2, subjects were requested
to predict the peak level of pain they expected to experience during the cold
pressor task. However, prior to making these predictions, subjects were told
the duration of the immersions and the type of signals that would be available
to them. The specificity of this information was altered between conditions.
These differences in the pre-immersion briefing altered the stimulus'
predictability; that is, the availability of information about the aversive event.
Under the low predictability condition, subjects were not given any information
about either the duration of the aversive evant, or any signals about stimulus
offset (i.e., the end of the aversive stimulus). Under the high predictability
condition, subjects were given reliable (i.e., probability equal to 1.0) information
about the duration of the aversive event and a visual signal about time

remaining in the trial to stimulus offset (see Appendix | for transcribed pre-

immersion instructions).

Hypotheses

The hypotheses were based on two assumptions. Firs , it was believed
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that on initial presentation, cold water immersion would be equally salient to
pain and control subjects; and second, as discussed in Experiment 2, it was
believed that pain subjects' experience of pain during Experiment 3 (i.e., pain
thresholds and reports) possibly would be mediated by their elevated baseline
levels of anxiety and depression.

11. Effects of stimulus predictability on pain predictions prior to cold
pressor pain. a) As in Experiment 2, it was again predicted that on initial
presentation, there would be no significant differences between groups on
predictions of the intensity of future experimental pain from cold water
immersion and, b) it was predicted that subjects would make higher predictions
under conditions of low versus high predictability.

12. Effects of stimulus predictability on pain thresholds during cold
pressor task. a) For the reasons summarized above and in Experiment 2, it was
predicted that there would be significant differences between groups; that is,
pain subjects would have lower pain thresholds than would control subjects. b)
It was predicted that both groups woutd show significant differences in pain
thresholds as a function of level of stimulus predictability. That is, both groups
would have lower thresholds under conditions of low versus high stimuius
predictability.

13. Effects of low and high stimulus predictability on reported pain after
cold pressor task. a) It was predicted that there would be significant differences

between groups; that is, pain subjects would report having experienced higher
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levels of pain than would control subjects. b) It was predicted that both groups
would show significant differences in reported pain as a function of level of
stimulus predictability. That is, both groups would report more pain under

conditions of low versus high stimulus predictability.

14. Effects of low and high stimulus predictability on pain behaviour
during and immediately following cold pressor task a) It was predicted that
there would be significant differences between groups; that is, pain subjects
would display more pain behaviour than would control subjects. b) It was
predicted that both groups would show significant differences in pain behaviour
as a function of level of stimulus predictability. That is, all groups would display

more pain behaviour under conditions of low versus high stimulus predictability.

Method

Procedure

Step 1: Counterbalancing. Half the subjects in each group were
randomly assigned to receive the low predictability trial first. The remaining
subjects in each group received the high predictability trial first.

Step 2: Verbal instructions and visual signals. During the low
predictability trial, subjects received little information about the duration of the
immersion procedure. Conversely, during the high predictability trial, subjects

were provided with maximum verbal and visual information regarding the
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duration of the immersion. Pre-recorded instruction provided subjects with
information on the total duration of the trial prior to the actual immersion, and
subjects were told they would be provided with visual information on the length
of time remaining to stimulus offset. The latter was achieved during the trial
with a count-down timer. Appendix | presents the instructions which subjects
heard prior to the low and high predictability conditions.

Step 3: Predicting pain. Subjects were asked to report the peak level of
pain they expected to experience during the cold pressor task using the eleven
point pain intensity scale.

Step 4: Cold water immersions and pain thresholds. Subjects performed
the cold pressor task. Total immersion duration was sixty seconds. Subjects
were requested to report the precise moment that the experimental stimulus
began to feel painful.

Step 5: Reporting actual pain experienced. Immediately following
completion of the task, subjects were asked to report the peak level of pain
experienced during the task.

Step 6: Inter-trial rest period. Subjects were given a 180 second inter-trial
rest period.

Steps 7-14: Repeated trial. Steps 2 to 6 were repeated once more, in

the counterbalanced order, to complete the block. There were no further trials

in Experiment 3.
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Results

Multivariate analyses of variance indicated that there were significant
between-subjects muitivariate main effects for order (F, ., = 5.56, p < .05) but
not group (F .5 = 1.36, p = .25). There was no group by order multivariate
interaction (F, ;5 = .5C, p = .49). There was a significant within-subjects main
effect for condition (i.e., level of stimulus predictability) (F s g = 31.47, p <
.001). There was a significant multivariate interaction between order and
condition (F 5 440 = 6.63, p < .001) but no group by condition (Fs e, = 1.20, p =
.31), or group by order by condition interaction (Fs 440, = .42, p = .83).

Overall, there were significant differences in mean pain predictions,
thresholds and reports as a function of the level of stimulus predictability.
There were also significant order effects and what appeared to be differential
carry-over effects (i.e., order by condition interaction). As planned, univariate
analyses and contrasts were conducted to locate the sources of these effects.

Hypothesis 11: Effects of stimulus predictabiiity on pain predictions prior
tfo cold pressor pain. Table 9 presents mean pain predictions as a function of

condition (i.e., level of stimulus predictability), group and order.
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Table 9

Mean predictions of cold pressor pain by condition. group and order

Condition

Low Predictability High Predictability
Pain Control Pain Control
Position® Group Group Group Group
1 7.33 7.90 6.16 7.00
(1.94) (1.79) (2.60) (1.83)
2 7.36 7.60 8.56 8.60
(2.34) (1.84) (1.59) (1.66)

Note. Standard deviations in parentheses. There were 10 subjects per cell.
* Test nosition.

Table 10 presents a summary tabie for the mixed factorial analysis of
variance on pain predictions. There were no significant between-subjects main
effects for group (F, 55 = .51, p = .48) or order (F, ., = 3.31, p = .07); and there
was no group by order interaction (F, .5, = .04, p = .85). There was also no
significant within-subjects main effect for condition (F, ., = .02, p = .88); and
there were no significant group by condition (Fuss = .00, p = .85), or, group by

order by condition interactions (F, ., = 1.27, p = .27). However, there was a
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significant order by condition interaction (F, 5, = 14.34, p < .001). Figure 6

Hllustrates this carry-over effect as a function of test position.

Insert Figure 6 about here
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Table 10

Analysis of variance summary table: Group by order by condition on pain

predictions prior to cold pressor task

Source af Mean Square F
Group 1 3.45 51
Order 1 22.40 3.31
Condition 1 .02 .02
Group by order 1 .24 .04
Group by condition 1 .00 .00
Order by condition 1 17.06 14.34"
3-way interaction 1 1.52 1.27
Between error 36 6.76
Within error 36 1.19
“p=.07.

p < .001.

Because the order by condition interaction precluded any definitive
conclusions about the main effects of stimulus predictability on pain predictions,
all planned contrasts were performed only using cells which were comprised of
data from the first test position for each condition. These cells constituted a 2

X 2 completely randomized between-subjects factorial component (nested
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within the overall 2 X 2 X 2 mixed factorial design) and were appropriate for
estimating the effects of stimulus predictability on pain predictions. Data from
these cells were not confounded by order or carry-over effects. Figure 7

illustrates the effects of predictability on pain predictions when responses are

not confounded by order and carry-over effects (F, 5, = 14.34, p < .001).

Insert Figure 7 about here

Whereas controlling for order and interaction effects revealed significant
treatment effects (see Figure 7), contrast analyses did not reveal any significant
differences between groups on pain predictions under either condition (see

Table 11).
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Table 11

Contrasts on pain predictions: independent group means and standard

deviations for first test position data

Group

Contrast Pain Control t-value®

Low predictability 7.33 (1.94) 7.90 (1.79) -0.66"

High predictability 6.18 (2.60) 7.00 (1.83) -0.83"

Note. n = 20. 18 dfs for each test. Standard deviations in parentheses.
* One-tailed test.
‘ns.

Hypothesis 12: Effects of stimulus predictability on pain thresholds during
cold water immersion. Table 12 presents mean pain thresholds as a function of

condition (i.e., level of stimulus predictability), group and order.
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Table 12

Mean cold pressor pain thresholds by condition, group and order

Condition
Low Predictability High Predictability

Pain Contro! Pain Control

Position®  Group Group Group Group _
1 10.29 17.57 28.52 30.38
( 6.92) (6.34) (20.13) (19.15)

2 27.60 21.93 14.14 24.59
(20.62) (16.67) (11.16) (12.80)

Note. Standard deviations in parentheses, N = 40.
® Test position.

Table 13 presents a summary table for the miced factorial analysis of
variance on pain thresholds. There was no signif.caint between-subjects main
effect for group (F, 5 = 1.32, p > .10) but there was a significant main effect for
order (F 4= 6.62, p <.01). There was no group by order interaction (£, ,; =
.44, p > .10). There was a significant within-subjects main effect for condition
(Fia3s = 5.00, p < .05); but there were no significant group by condition (F,, ;, =
17, p > .10), or, group by order by condition interactions (£, ;5 = .66, p > 10).

Figure 8 illustrates the effects, by group, of stimulus predictability

collapsed across order.
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Insert Figure 8 about here

Table 13

Analysis of variance summary table: Group by order by condition on pain

thresholds during cold pressor immersion

Source df Mean Square F
Group 1 630.55 1.32
Order 1 3161.73 6.62"
Condition 1 168.98 5.00"
Group by order 1 208.51 44
Group by condition 1 5.59 A7
Order by condition 1 126.34 3.74
3-way interaction 1 22.33 .66
Between error 36 477.91
Within error 36 33.82
:.p = .06.

p < .05

Interestingly, here again there was a trend towards significance for the
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order by condition interaction (F, ;= 3.74, p = .08).
Figure 9 illustrates this trend as a function of test position. it is intriguing
that, here again, the effects of stimulus predictability may have been mediated

by subject's previous experience.

Insert Figure 8 about here

Figure 10 illustrates the effects of predictability on pain thresholds when

responses were not confounded by order effects.

Insert Figure 10 about here

[n addition to significant treatment effects when order and carry-over
effects were controlled for, there were aiso significant differences between
groups on pain thresholds under conditions of low but not high stimulus
predictability (see Table 14). Pain patients displayed significantly lower
thresholds under conditions of low predictability than did control subjects (see

Figure 10).
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Table 14

Contrasts on pain thresholds: independent group means and standard

deviations for first test position data

Group
Contrast Pain Control t-value®
Low predictability 10.28 ( 6.92) 17.57 ( 6.84) -2.30
High predictability 28.52 (20.13) 30.38 (19.15) -0.22

Note. n = 20. 18 dfs for each test. Standard deviations in parentheses.
* One-tailed test.
"p < .05

Hypothesis 13: Effects of stimulus predictability on pain ratings following
cold pressor pain. Table 15 presents mean pain intensity ratings as a function

of condition (i.e., level of stimulus predictability), group and order.
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Table 15

Mean pain intensity ratings of cold pressor pain by condition, group and order

Condition

Low Predictability High Predictability
Pain Control Pain Control
Position® Group Group Group Group
1 9.00 8.30 8.27 7.00
(1.32) (1.49) (1.85) (1.87)
2 7.64 720 8.78 7.90
(2.50) (2.44) (1.30) (1.50)

Note. Standard deviations in parentheses, N = 40.
? Test position.

Table 16 presents a summary table for the mixed factorial analysis of
variance on pain ratings. Apart from a trend towards significance for order

(Fua =327, p= .08), there were no significant effects of stimulus predictability

on subjects pain ratings following the cold pressor task.
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Table 16

Analysis of variance summary table: Group by order by condition on_pain

ratings following cold pressor immersion

Source df Mean Square F
Group 1 13.44 2.36
Order 1 18.61 3.27
Condition 1 .04 .03
Group by order 1 02 .00
Group by condition 1 1.28 1.00
Order by condition 1 1.39 1.09
3-way interaction 1 .54 42
Between error 36 5.69
Within error 36 1.28
[\Iote. N = 40.

p = .08.

Not surprisingly given the absence of significant effects, contrast
analyses revealed no significant differences between pain and control groups'

reported levels of pain at either level of stimulus predictability (see Table 17).
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Table 17

Contrasts on pain ratings: independent group means and standard deviations

for first test position data

Group

Contrast Pain Control t-value

Low predictability 9.00 (1.32) 8.30 (1.49) -0.97

High predictability 8.27 (1.85) 7.00 (1.89) -1.56"

Note. N = 20. Standard deviations in parentheses. 18 dfs for each test.
? One-tailed test.
" ns.

Hypothesis 14: Effects of low and high stimulus predictability on pain
behaviour during and immediately following cold pressor task. Table 18

presents mean pain behaviour scores as a function of condition, group and

order.
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Table 18

Mean pain behaviour scores by group, condition and order

Condition

Low predictability High predictability

Pain Control Pain Control
Position® Group Group Group Group
First 129.67 63.60 12564 79.40

( 80.26) (40.56) ( 92.22) (107.75)
Second 142.64 76.60 122.11 76.90

(72.19) (86.24) (63.26) ( 44.37)

Note. N = 40. Standard deviations in parentheses.
* Test position.

Table 19 presents a summary table for the mixed factorial analysis of
variance. Pain patients displayed significantly more pain behaviour than control
subjects in both conditions (see Figure 11). However, there was no effect of

predictability on total pain behaviour scores; nor were there any order or

interaction effects.



Predictability and pain

Table 19

Analysis of variance summary table: Group by order by condition on time

engaqed in pain behaviour during cold pressor task

Source df Mean Square F
Group 1 62154.62 7.92°
Order 1 1273.17 16
Group by order 1 1.23 .00
Condition 1 88.92 .02
Group by condition 1 2055.71 52
Order by condition 1 49473 A3
Three way 1 1.239 .00
Between error 36 7849.11

Within error 36 3946.67

“p<.01.

Insert Figure 11 about here
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Experiment 3: conclusions and discussion

Table 20 provides an "at-a-glance”, dichotomous listing of major effects

optained in Experiment 3 and, for simplicity, will be referred to throughout this

discussion.

Table 20

Experiment 3: Presence or absence of effects from variations of stimulus

predictabitity during cold water immersion

Source of Effect Variable
Pain Pain Pain Pain
Prediction Threshold Report Behaviour
Group No Yes® No Yes
Condition Yes Yes No No
Contrast 1° No Yes No Yes
Contrast 2 ® No No No Yes

 Contrast 1 = Pain group versus control group under condition of low stimulus

predictability.
b Contrast 2 = Pain group versus control group under condition of high stimulus

predictabiity.
® There was an effect under conditions of low but not high predictability.

Pain predictions. Hypothesis 11a was supported (see Table 20). Pain

groups' pain predictions were no lower or higher than were control groups’ pain
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predictions. This finding was consistent with results from Experiment 2 and
indicates good reliability and robustness for this finding. Even under more
aversive conditions than those of Experiment 2 (the reader will reczall that
Experiment 3 involved conditions of low stimulus predictability and longer
exposure duration), no between group differences in pain predictions were
observed.

Hypothesis 11b also was supported (see Table 20). Both pain and
control group subjects who received the low predictability treatment predicted
significantly more pain than subjects who received the high predictability
treatment (although in the counterbalanced cells the effects of stimulus
predictability on pain predictions were mediated by subject's previous
experierce).

The latter finding supported the arguments made in the Introduction that
the availability of information about impending pain can affect predictions.
Under conditions of low availability of information, expectancies (i.e.,
predictions), for both groups, were more pessimistic than under conditions of
high availability of information about impending pain.

Pain thresholds. Hypothesis 12a was partially supported (see Table 20).
There were significant differences between groups on pain thresholds under
conditions of low but not high stimulus predictability. Pain patients displayed
significantly lower thresholds under conditions of low predictability than did

control subjects (see Figure 10).
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This finding was intriguing because it indicated that pain subjects may
have an increased vulnerability, relative to pain-free subjects, to conditions of
low predictability. This idea will be pursued further in later sections. Briefly, the
reader will recall that pain subjects believed they had little control over pain
prior to this experiment (as indicated in Experiment 1). If, as discussed
previously, conditions of high stimulus predicability increase perceived control,
perhaps pain subjects were able tc benefit from the information provided in the
high predicability condition, such that their perceptions of pain were not
significantly different than those of pain-free control subjects. However, if pain
subjects perceive painful situations as more hopeless than others (because of
their self-reported low perceived control pain in general), they may perceive
conditions of low predictability as especially hopeless. If one were to perceive
a situation as especially hopeless, one may feel more anxiety in that situation
than would others who do not perceive the situation as hopeless.

The discussion from Experiment 2 (e.g., Cornwall & Donderi, 1988;
Miron, Duncan, Bushnell, 1989), provided an empirically based, theoretical
mechanism for this selective vulnerability to conditions of low stimulus
predictability. Increased levels of anxiety may heighten one's alertness to pain,
which may serve to focus one's attention (i.e., allocation of attention) on the
changes in sensation attributable to the cold water, which may result in earlier
detection and perception of pain and subsequently, lower pain thresholds.

By the same reasoning it may be argued that the treatment effects
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produced in Experiment 3 were an artifact of the procedures employed. That
is, in the high predictability condition, subjects were provided a visual stimulus
(i.e., the count-down timer) which may have functioned to assist subjects to
divert their attention away from the nociceptive stimulus. While allocating
attention away from pain has been shown tc produce higher pain tolerance
(Brewer, & Karoly, 1989), and this may have had a role in producing some of
the effects observed: this effect is difficult to achieve, it requires explicit training,
and pain tolerance is a qualitatively different measure from pain thresholds.
Aversive events have primacy in the allocation of attention. Further, in the low
predictability condition, subjects were provided with the same visual stimuli.
Rather than flashing sequentially descending digits, the timer flashed a static
display of digits (in the low predictability condition) which would have provided a
comparable visual distractor to the stimulus provided in the high predictability
condition. Finally, the fact that the experimental manipulation produced effects
on predictions provided evidence that the effects on pain thresholds were not
experimental artifact.

Nevertheless, this is an interesting issue and future research could
examine concurrently the effects of variations in the allocation of attention and
variations in stimulus predictability, with the addition of a further control group to
test for the presence of attentional distracters.

Hypothesis 12b was supported. Both groups displayed lower pain

thresholds under conditions of low predictability than under conditions of high
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predictability.

That the extent of availability of information about impending pain had an
impact on subjects' pain thresholds is dramatic and this finding will also be
explored in detail in later sections. For the moment, it appears reasonable to
conclude that, as theorized, variations in stimulus predictability not only affect
expectancies (i.e., pain predictions), but also affect pain perception.

Reported pain. Hypothesis 13a was not supported. There were no
significant differences between pain subjects' or control subjects’ reports of pain
following cold water immersion.

This finding was intriguing because it suggested that despite the fact that
pain subjects had an increased sensitivity in detecting pain under conditions of
low stimulus predictability, this sensitivity did not manifest itself in any increases
in pain ratings relative to pain-free controls.

Although some may argue that, for whatever reason {e.g., by virtue of
their experience with pain or the health care system) pain subjects are less
stoical about pain and simply report pain earlier than pain-free subjects, this
does not explain why the effect was observed only under conditions of low
predictability. This interaction was perplexing and further research is required
before any definitive conclusions may be made regarding either the
psychological origins or mechanisms for this effect.

There was only weak support for Hypothesis 13b. There was a trend for

subjects in the low predictability groups to report higher ievels of pain following
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cold water immersion than subjects in the high predictability groups. The
absence of any clear effects of stimulus predictability on pain reports raises the
possibility that predictability exerts its strongest effects on expectancies and
behaviour during events rather than on thoughts and behaviours subsequent to
events. It would be interesting in future research to contrast subjects' reports of
pain during, rather than after exposure to pain.

Pain behaviour. Hypothesis 14a was supported. Pain subjects
displayed more pain behaviour than did control subjects during exposure to
pain from cold water immersion. This finding exemplifies the previously
discussed non-linearity between pain perception and pain behaviour (because
there were no differences between groups on predictions or thresholds and yet
there was a difference between groups in behaviour) and raises a question as
to why between gi- " differences were obsersed on this variable and not on
the other, more elementary, responses to pain.

Hypothesis 14b was not supported. There was no effect of stimulus
predictability on subjects' displays of pain during exposure to pain from coir
water immersion.

This finding raises the possibility that either the effects of stimulus
predictability are limited to basic (possibly early) components of pain perception
(e.g., pain thresholds) or that the experimental manipulation was not suiiicient

to produce effects on more complex motor and social behaviours (i.e., pair

behaviours).
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Unfortunately, the data do not offer an explanation for why pain subjects
should differ from pain-free subjects in levels of pain behaviour displayed during
exposure to an event which is novel to members of both groups. Pain patients
might be expected to display increased baseline levels of pain behaviour, but
more research is required in order to understand the factors which control the
apparent variability in responses to pain from different sources.

Manipulation check. The efficacy of the experimental manipulation was
confirmed by the fact that, for both groups, pain predictions were higher in
Experiment 3 than they were in Experiment 2, and by the fact that there were
treatment effects.

General commentary. Striking treatment effects were observed from a
simple experimental manipulation of the availability of information about the
duration of exposure to a painful stimulus (cold water). A perplexing pattern of
between group differences was also observed. The question remains whether
these results are peculiar to the novel experimental stimulus employed in
Experiment 3, or whether these represent more general results that may be

reproduced under other, more familiar painful events. Experiments 4 and 5 will

shed further light on this query.
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EXPERIMENT 4: THE EFFECTS OF PREDICTABILITY OF STEP-CLIMBING

PAIN ON PAIN PREDICTIONS, PAIN PERCEPTION AND PAIN BEHAVIOUR

Experiment 4 was designed to determine whether the effects of stimulus
predictability on pain predictions, thresholds, reports and behaviour remained
constant across pain from different sources.

Because there were few experiments which had studied factors which
affect the perception of pain across different modalities (Janal, Glusman, Kuhl,
Clark, 1994; Peters & Schmidt, 1992) and none which had examined these
effects from acute laboratory pain to clinically relevant pain, it remained unclear
whether factors which affected the perception of pain from one source
generalized to pain from other sources. Because few studies had examined
within subjects responses to pain from different sources (Janal, Glusman, Kuhl,
Clark, 1994; Peters & Schmidt, 1992), and none had examined responses
across cold pressor and more clinically relevant pain, it also remained unclear
whether subjects’ responses to pain would be consistent across pain from
different sources (Chapman, 1983; Peters & Schmidt, 1992).

Thus, this experiment employed a step climbing paradigm rather than the
cold pressor task to produce pain. The research questions remained the same
as those posed in Experiment 3 but it was expected that the procedures
employed in Experiment 4 would produce different effects than the effects

produced by Experiment 3 procedures. Step-climbing produces a more natural
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and clinically relevant experimental pain stimulus for chronic low back pain

patients than does cold water immersion.

Group differences in pain prediction were hypothesized in Experiment 4
because it was thought that step-climbing would likely elicit ecologically relevant
pain memories in pain group subjects. Similarly, treatment effects on pain
thresholds, reports and behaviour were predicted only for the pain group

because the step-up task was not expected to be an especially salient pain

stimulus for control group subjects.

Hypotheses

15. Effects of stimulus predictability on pain predictions prior to step-ups.
a) It was predicted that pain subjects would make higher pain predictions than
would control subjects and, b) it was predicted that all subjects would make
higher predictions under conditions of low versus high predictability.

16. Effects of stimulus predictability on pain thresholds during step-ups.
a) It was predicted that pain subjects would have lower pain thresholds than
would control subjects and, b} would have lower pain thresholds under
conditions of low versus high predictability.

17. Effects of stimulus predictability on reported pain following step-ups.
a) It was predicted that pain subjects would report higher levels of pain
following step-ups than would control subjects and, b) would report more pain

following conditions of low versus high predictability.
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18. Effects of low and high stimulus predictability on pain behaviour
during and immediately following step-ups. a) It was predicted that pain
subjects would display more pain behaviour during and following step-ups than
would control subjects and, b) would display more pain behaviour following

conditions of low versus high predictability.

Method

Procedures

Procedures followed in Experiment 4 were identical to those followed in
Experiment 3 and, apart from the following, will not be described again.

Familiariza* .n. Subjects were familiarized with the step-climbing
apparatus and procedures.

Predicting pain. Subjects were asked to report the peak level of pain
they expected to experience during a 60-second step-up trial using the pain
intensity scale.

Step climbing and pain thresholds. Total climbing duration was 180
seconds for each of the two predictability conditions. Subjects were asked to
try their best to complete the task, but they were also told that they could step-
up at their own pace. Subjects reported the precise point in time that they
began to feel pain.

Reporting actual pain experienced. Subjects reported the peak level of
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pain actually experienced during the task immediately following completion of

each condition.

Results

Muitivariate analyses of variance indicated that there were significant
between-subjects main effects for group (Pillais = .70, df = 3, 34, p <.001) but
not order (Pillais = .07, df = 3, 34, p > .05). There was no significant group by
order interaction (Pillais = .07, df = 3, 34, p > .05). There was no significant
within-subjects main effect for condition (i.e., level of stimulus predictability)
(Pillais = .12, df = 3, 34, p > .05). There were no significant muitivariate
interactions between group and condition (Piilais = .09, df = 3, 34, p > .05), but
there were significant interactions between order and condition (Pillais = .32, df
= 3, 34, p < .01), and group, order and condition (Pillais = 33,df=3,34,p <
.01).

Thus, there were significant differences between pain patients and
controls in mean pain predictions, thresholds and reports from step-up pain.
There were also significant differential treatment effects. As planned, univariate
analyses and contrasts were conducted to locate the sources of these effects.

Hypothesis 15: Effects of stimulus predictability on pain predictions prior
fo step-ups. Table 21 presents mean pain predictions as a function of condition

(i.e., level of predictability), group and order (i.e., position at which subjects
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received each of the two conditions).

Table 21

Mean predictions of step-up pain by condition,_qroup and order

Condition

Low predictability High predictability

Pain Control Pain Control
Position® Group Group Group Group
First 522 0.33 3.36 0.40

(2.17) (0.68) (2.34) (0.97)
Second 4.36 0.40 578 0.40

(2.29) (0.70) (1.92) (0.70)

* Test position.

Pain patients' mean predictions were significantly higher than control
subjects' predictions (F,, ;; = 66.35, p < .001). However, because control
subjects' predictions did not depart significantly from zero (i.e., there were
significant floor effects with control subjects’ scores, and thus limited variance),
all further analyses of pain predictions prior to step-ups did not include control
group data. Table 22 presents a summary table for the 2 X 2 (order by
condition) mixed factorial analysis of variance on pain groups' pain predictions.

There were no significant main effects for order or condition (i.e., level of
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stimulus predictability). However, there was a significant within-subjects

interaction effect between order and condition.

Table 22

Analysis of variance summary table: Order by condition on pain_predictions

prior to step-ups

Source af Mean Square F
Order 1 26.51 3.02
Condition 1 49 .55
Order by condition 1 5.99 6.69°
Between error 18 6.78

Within error 18 .90

"p<.01.

Figure 12 illustrates the order by condition interaction as a function of

test position. The effects of stimulus predictability were strongly mediated by

pain subjects’ previous experience,
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Insert Figure 12 about here

Because of the order by condition interaction, contrast analysis were
performed using data from cells in the first test position. These analyses
revealed significant effects of predictability on pain predictions (¢t = 3.02, 18 df,
p < .01). Pain subjects who received the tow predictability treatment predicted
significantly more pain than their counterparts who receivad the high

predictability treatment (see Figure 13).

Insert Figure 13 about here

Hypothesis 16: Effects of stimulus predictability on pain thresholds during
step-ups. Table 23 presents mean pain thresholds as a function of condition
(i.e., level of predictability), group and the order (i.e., position at which subjects

received each of the two conditions).
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Table 23

Mean step-up pain thresholds by condition, group and order

Condition

Low predictability High predictability

Pain Control Pain Control
Position® Group Group Group Group
First 26.57 169.00 76.32 170.27

(20.65) ( 37.95) (73.21) ( 33.93)
Second 71.43 151.65 31.69 169.00

(79.78) ( 62.04) (22.29) ( 37.95)

* Test position.

There was a significant difference between pain group's and control
group's mean thresholds during step-ups (F, 4, = 74.68, p <.001). Pain
patients' mean thresholds were significantly lower than control subjects’
thresholds. However, control group's data were skewed negatively, with a
majority of cases achieving threshold ceilings. Thus, further analyses of

thresholds values did not include control group scores.

Table 24 presents a summary table for the 2 X 2 (order by condition)
mixed factorial analysis of variance on pain thresholds. There was no effect of
order. There was a trend towards significance for the within-subjects effect of

condition, but there was no significant order by condition interaction.
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Table 24

Analysis of variance summary table: Order by condition on pain thresholds prior

to step-ups

Source df Mean Square F
Order 1 19849.09 2.89
Condition 1 251.31 3.98
Order by condition 1 .07 .00
Between error 18 6861.10

Within error 18 63.13

" p = .06.

Figure 14 illustrates the nearly significant effects of stimulus predictability

on the pain group's mean thresholds collapsed across order of presentation.

Insert Figure 14 about here

Figure 15 illustrates these effects using cells in the first test position only

(responses are not confounded by previous experience).
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Both presentations indicate that pain subjects who received the low
predictability treatment displayed lower pain thresholds during step-ups than

their cohorts who received the high predictability treatment.

Insert Figure 15 about here

Hypothesis 17: Effects of stimulus predictability on reported pain
following step-ups. Table 25 presents mean peak pain ratings as a function of
condition (i.e., level of predictability), group and the order (i.e., position at which

subjects received each of the two conditions).
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Table 25

Mean ratings of peak step-up pain by condition, group and order

Condition

Low predictability High predictability

Pain Control Pain Control
Position® Group Group Group Group
First 6.11 0.20 4.36 0.20

(2.14) (0.42) (2.98) (0.42)
Second 473 0.30 6.89 0.20

(3.23) (0.48) (2.09) (0.42)

* Test position.

Pain patients' mean peak pain ratings were significantly higher than
contro! subjects' ratings (F,, ,, = 75.65, p < .001). However, because control
subjects' mean ratings did not depart significantly from zero (i.e., there were
significant floor effects with control subjects’ scores, and thus limited variance),
all further analyses of reported pain following step-ups did not include controi
group data. Table 26 presents a summary table for the 2 X 2 (order by
condition) mixed factorial analysis of variance on pain groups’ pain ratings.
There were no significant main effects for order or condition (i.e., level of
stimulus predictability). However, there was a significant within-subjects

interaction effect between order and condition.
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Table 26

Analysis of variance summary table: Order by condition on pain ratings

following step-ups

Source df Mean Square F
Order 1 37.82 2.62
Condition 1 42 1.51
Order by condition 1 3.22 11.49°
Between error 18 14.41

Within error 18 .28

" p < .001.

Figure 16 illustrates the order by condition interaction as a function of
test position. The effects of stimulus predictability were strongly mediated by

pain subjects' previous experience.

Insert Figure 16 about here

Contrast analysis between cells in the first test position (responses are
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not confounded by the order by conditicn interaction) revealed significant effects
of predictability on pain reports (t = 3.28, 18 df, p < .01). Pain subjects who
received the low predictability treatment reported experiencing significantly more

pain than their colleagues who received the high predictability treatment (see

Figure 17).

Insert Figure 17 about here

Hypothesis 18: Effects of low and high stimulus predictability on pain
behaviour during and immediately following step-ups. Table 27 presents mean

pain behaviour scores as a function of condition, group and order.
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Table 27

Mean pain behaviour scores by group. condition and order

Condition

Low predictability High predictability

Pain Control Pain Control
Position® Group Group Group Group
First 165.33 73.60 188.45 76.20

(147.31) (27.13) (112.77) ( 58.45)
Second 231.82 199.90 235.89 122.10

(138.70) (138.51) (155.22) ( 64.35)

Note. N = 40. Standard deviations in parentheses.
* Test position.

Table 28 presents a summary table for the mixed factorial analysis of
variance. There was a main effect for group. Pain patients displayed
significantly more pain behaviour than control subjects in both conditions (see
Figure 18). There was also a significant order by condition interaction.

Planned contrasts, using only cells from the first test position, did not reveal any

significant effects of predictability on pain behaviour for either group (see Table

29).
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Table 28

Analysis of variance summary table: Group by order by condition on pain

behaviour scores during step-ups

Source df Mean Square F
Group 1 152080.07 7.29
Order 1 12300.88 .59
Group by order 1 4681.06 22
Condition 1 286€.49 .57
Group by condition 1 13039.28 2.57
Order by condition 1 101816.02 20.09°
Three way 1 4224 .48 .83
Between error 36 20853.63

Within error 36 5068.80

‘p<.01.

" p <.001.
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insert Figure 18 about here

Table 29

Contrasts on pain behaviour; independent means and standard deviations for

first test position data

Condition
Group Low High f-value
Pain 165.33 188.45 1.03™
(147.31) (112.78)
Control 73.60 76.20 48"
(27.14) ( 58.45)

Note. 18 df for each contrast. Standard deviations in parentheses.

Experiment 4: conclusions and discussion

Table 30 provides an “at-a-glance", dichotomous listing of major effects
obtained in Experiment 4 and, for simplicity, will be referred to throughout this

discussion.
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Table 30

Experiment 4: Presence or absence of effects from variations of stimulus

predictability during step-ups

Source of Effect Variable
Pain Pain Pain Pain
Prediction  Threshold Report Behaviour
Group Yes Yes Yes Yes
Condition * Yes Trend Yes No

* Pain group only, n = 20.

Pain predictions. Hypothesis 15a was supported (see Table 30). Pain
groups' pain predictions were significantly higher than were control groups' pain
predictions. This finding was not consistent with findings from Experiments 2
and 3 (i.e., no between group differences in pain predictions) and raises the
question; why should there be group differences during exposure to pain from a
different source? Two issues are pertinent to this discussion.

As mentioned in Experiment 3, in order for between group comparisons
to be valid, the aversive stimuli must be equally salient to all groups. Cold
water immersion appeared to have been equally painful for pain and control
subjects and no group differences in pain predictions were found in Experiment

2 or 3 using this stimulus. However, pain from step-ups would have been
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qualitatively different for the two groups. Step-ups are often painful for chronic
low-back pain sufferers and pain group subjects' prediction may have been
influenced by negative past experiences with this activity. Conversely, pain-free
subjects were unlikely to have had painful past experiences with step climbing.
Negative past experiences with pain adversely influences expectancies
(Erskine, Morley, Pearce, 1990), and perhaps for this reason between group
differences in pain predictions were obtained in this experiment and not in
Experiment 2 or 3. This reasoning is consistent with recent research which
indicates that, contrary to past beliefs, responses to pain vary widely as a
function of the source of the pain (e.g., Janal, Glusman, Kuhl, & Clark, 1994).
If this is truly the case, it would not be surprising to find different patterns of
results with different pain modalities.

Hypothesis 11b also was supported. Pain subjects who received the low
predictability treatment predicted significantly more pain than subjects who
received the high predictability treatment. This again suggested that the
experimental manipulation was efficacious and aiso suggests that the effects of
stimulus predictability on pain predictions were not limited to pain from cold
water immersion, but aiso generalized to the more clinically relevant pain from
step climbing.

Pain thresholds. Hypothesis 16 was supported. Not surprisingly, pain

group displayed significantly lower pain threshoids than control subjects during

step-ups.
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Hypothesis 16b was also supported. Pain group subjects displayed
significantly lower pain thresholds under conditions of low predictability than
under conditions of high predictability. That the extent of availability of
information about impending pain had an impact on subjects’ pain thresholds is
once again dramatic. That this effect should generalize from cold pressor pain
to step-up pain, in a within subjects design, indicates considerable robustness
for this effect.

Reported pain. Hypothesis 17a was supported. Pain groups’ pain ratings
were significantly higher than were control groups' pain ratings. This finding
also was not surprising given the aforementioned discussion on between group
differences in the salience of step-ups as an aversive stimulus modality.

There was support for Hypothesis 17b. Pain subjects in the low
predictability group reported higher levels of pain following step-ups than
subjects in the high predictability group.

It was unclear why there was a treatment effect on pain ratings with
step-up pain and not with coid pressor pain. Brief visual examination of pain
groups' pain ratings from each experiment indicated that pain subjects found
the cold water immersion more painful than step-ups. In fact, pain ratings for
the cold water immersion were much higher than pain ratings for step climbing
(cf., Table 15 & 25). It may have been the case that either there were ceiling
effects with the use of the 11 point rating scale for the cold water immersion

(i.e., that the cold water stimulus was too strong and obfuscated any treatment



Predictability and pain 114

effects that may have been present), or that thers simply were no treatment
effects on pain ratings during cold water immersion. Regardless, in Experiment
4, pain subjects perceived less pain when provided with information, in
advance, about the impending event.

Pain behaviour. Hypothesis 18a was supported. Pain subjects
displayed more pain behaviour than did control subjects during exposure to
pain from step-climbing. This finding was consistent with the clinical literature
which is replete with reports that pain patients display more pain behaviour than
do control subjects (cf., Introduction).

In this experiment at least, there was some consistency between
subjects' reported levels of pain and observed pain behaviour. The pain group
reported more pain than did the control group and the pain group displayed
more pain behaviour than did the control group.

Last, Hypothesis 18b was not supported. There was no effect of
stimulus predictability on subjects’ displays of pain during exposure to pain from
step-ups. The absence of any clear treatment effects on pain behaviour may
have been because there was considerable variability in this distribution.
Although not appropriate for this study, further research might begin with closer
inspection of individual subject's scores.

Final note. At this point the reader will have observed that some of the
effects obtained in Experiment 3 and 4 were buffered by differential carry-over

effects in the counter-balanced, repeated measures trial. The pattern of these
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effects raises the possibility that they represented more than random,
experimental noise. Because these effects were relevant to Experiments 3, 4
and possibly 5, closer examination of their nature will be reserved for the

general discussion.
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EXPERIMENT 5: THE EFFECTS OF PREDICTABILITY OF PAIN FROM
STATIONARY STANDING ON PAIN PREDICTIONS, PAIN PERCEPTION

AND PAIN BEHAVIOUR

Like Experiment 4, Experiment 5 was also designed to determine
whether the effects of predictability on pain predictions, thresholds, reports and
behaviour remained constant across pain from different stimuli. However, this
experiment employed a stationary standing task rather than the cold pressor or
step-climbing task to produce pain. Stationary standing, like step-climbing,
produces a more natural and clinically relevant experimental pain stimulus than
does cold water immersion and provided an opportunity to determine whether
effects observed during Experiment 4 were specific to step-climbing or whether
they were general responses to clinically relevant pain. Thus, the research
questions and with one exception, the hypotheses in Experiment 5 remained
the same as those in Experiment 4. It was believed that standing would not be
perceived as aversive by pain-free subjects, and for this reason, no treatment

effects were predicted for the control group on any of the dependent variables

under study.

Hypotheses
19. Effects of stimulus predictability on pain predictions prior to stationary

standing. a) It was predicted that pain subjects would make higher pain



Predictability and pain 117

predictions than would control subjects and, b) it was predicted that pain
patients would make higher predictions under conditions of low versus high
predictability.

20. Effects of stimulus predictability on pain thresholds during stationary
standing. a) It was predicted that pain subjects would report lower pain
thresholds than would control subjects and, b) would report lower pain
thresholds under conditions of low versus high stimuius predictability.

21. Effects of stimulus predictability on reported pain following stationary
standing. a) It was predicted that pain subjects would report higher levels of
pain following stationary standing than would control subjects and, b) would
report more pain following conditions of low versus high predictability.

22. Effects of low and high stimulus predictability on pain behaviour
during and immediately following stationary standing. a) It was predicted that
pain subjects would display more pain behaviour during and following stationary
standing than would control subjects and, b) would display more pain behaviour

following conditions of low versus high stimulus predictability.

Method

Procedures

Procedures followed in Experiment 5 were identical to those followed in

Experiment 4 and, apart from the following, will not be described again.
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Familiarization. Subjects were familiarized with the stationary-standing
apparatus and procedures.

Predicting pain. Subjects were asked to report the peak level of pain
they expected to experience during a 60-second stationary standing triaf using
the pain intensity scale.

Stationary standing and pain thresholds. Total standing duration was
180 seconds for each of the two predictability trials. Subjects reported the
precise point in time that they began to feel pain.

Reporting actual pain experienced. Subjects reported the peak level of

pain experienced during the task immediately following completion of each trial.
Results

Multivariate analyses of variance indicated that there were significant
between-subjects main effects for group (Pillais = .63, df = 3, 34, p < .001) but
not order (Pillais = .11, df = 3, 34, p > .05). There was no significant group by
order interaction (Pillais = .10, df = 3, 34, p > .05). There was no significant
within-subjects main effect for condition (i.e., level of stimulus predictability)
(Pillais = .14, df = 3, 34, p > .05). There were no significant multivariate
interactions between group and condition (Pillais = .14, df = 3, 34, p > .05), or
between group, order and condition (Piilais = .15, df = 3, 34, p > .05). There

were significant interactions between order and condition (Pillais = .36, df = 3,
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34, p <.01).

Thus, there were significant differences between groups in mean pain
predictions, thresholds and reports from step-up pain. There were also
significant differential treatment effects. As planned, univariate analyses and
contrasts were conducted to locate the sources of these effects.

Hypothesis 19: Effects of stimulus predictability on pain predictions prior
to stationary standing. Table 31 presents mean pain predictions as a function
of condition (i.e., level of predictability), group and the order (i.e., position at

which subjects received each of the two conditions).

Table 31

Mean predictions of standing pain by condition, group and order

Condition

Low predictability High predictability

Pain Control Pain Control
Position® Group Group Group Group
First 5.11 0.30 3.36 0.20

(2.76) (0.48) (2.46) (0.42)
Second 3.46 0.40 6.00 0.60

(2.34) (0.70) (2.45) (0.84)

? Test position.
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Pain patients' mean predictions were significantly higher than control
subjects' predictions (F,, ,, = 52.11, p < .001). However, because controt
subjects’ predictions did not depart significantly from zero (i.e., there were
significant floor effects with control subjects’ scores, and thus limited variance},
all further analyses of pain prediclions prior to step-ups did not include control
group data. Table 32 presents a summary table for the 2 X 2 (order by
condition) mixed factorial analysis of variance on pain groups' pain predictions.
There was a significant between subjects main effect for condition (i.e., level of
stimulus predictability) but not order and there was a significant within-subjects

interaction effect between order and condition.
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Table 32

Analysis of variance summary table: Order by condition on pain predictions

prior to stationary standing

Source df Mean Square F
Order 1 45,61 3.74
Condition 1 1.58 579
Order by condition 1 2.38 8.73"
Between error 18 12.18

Within error 18 27

Note. n = 20.

" p=.07.

" p<.01.

Although there were significant effects of predictability on pain
predictions prior to stationary standing, these effects were mediated by subjects’
previous experience. Contrast analysis between cells in the first test position
(responses are not confounded by the order by condition interaction) revealed
significant effects of predictability on pain predictions (t = 5.12, 18 df, p < .001).
Pain subjects who received the low predictability treatment predicted
significantly more pain than their cohorts who received the high predictability

treatment (see Figure 19).
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Insert Figure 19 about here

Hypothesis 20: Effects of stimulus predictability on pain thresholds during
stationary standing. Table 33 presents mean pain thresholds as a function of
condition (i.e., level of predictability), group and the order (i.e., position at which

subjects received each of the two conditions).

Table 33

Mean standing pain thresholds by condition, group and order

Condition

Low predictability High predictability

Pain Control Pain Control
Position” Group Group Group Group
First 33.73 171.86 87.02 163.39

(28.02) { 28.89) (75.85) ( 55.69)
Second 82.52 162.84 34.58 169.89

(78.42) ( 50.48) (28.60) ( 28.88)

Note. Thresholds are reported in seconds.
* Test position.

There was a significant difference between pain group's and control

group's mean thresholds during stationary standing (F, 55, = 42.52, p < .001).



Predictability and pain 123

Pain patients mean thresholds were significantly lower than control subjects’
thresholds. However, contro! groups' data were skewed negatively, with a
maijority of cases achieving threshold ceilings. Thus, further analyses of
threshold values did not include control group scores.

Table 34 presents a summary table for the 2 X 2 (order by condition)
mixed factorial analysis of variance on pain thresholds. Although there was a
trend towards a significant order effect, there were no other significant or near

significant effects.

Table 34

Analysis of variance summary table: Order by condition on pain thresholds

during stationary standing

Source df Mean Square F
Order 1 5360.22 3.53
Condition 1 70.69 .54
Order by condition 1 33.07 .25
Between error 18 7193.43

Within error 18 131.88

.08 > p < .05.
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Hypothesis 21: Effects of stimulus predictability on reported pain
following stationary standing. Table 35 presents mean peak pain ratings as a
function of condition (i.e., level of predictability), group and the order (i.e.,

position at which subjects received each of the two conditions).

Table 35

Mean ratings of peak standing pain by condition. group and order

Condition

Low predictability High predictability

Pain Control Pain Control
Position® Group Group Group Group
First 6.44 0.50 3.90 0.30

(2.79) (0.97) (2.80) (0.48)
Second 418 0.40 6.89 0.40

(3.06) (0.70) (2.47) (0.70)

* Test position.

Pain patients' mean peak pain ratings were significantly higher than
control subjects' ratings (F,, ,, = 59.06, p < .001). However, because control
subjects’ mean ratings did not depart significantly from zero (i.e., there were
significant floor effects with control subjects’ scores, and thus limited variance),
all further analyses of reported pain following standing did not include control

group data. Table 36 presents a summary table for the 2 X 2 (order by
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condition) mixed factorial analysis of variance on pain groups' pain ratings.
There was no significant main effect of condition (i.e., level of stimulus
predictability). However, there were significant order effects, and there was a

significant order by condition interaction.

Table 36

Analysis of variance summary table: Order by condition on pain ratings

following stationary_standing

Source df Mean Square F
Order 1 68.02 435
Condition 1 07 .60
Order by condition 1 1.27 10.417
Between error 18 1564

Within error 18 A2

"p < .05.

" p < .01
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Figure 20 illustrates the order by condition interaction as a function of
test position. The effects of stimulus predictability were strongly mediated by

pain subjects’ previous experience.

Insert Figure 20 about here

Contrast analysis between cells in the first test position (responses are
not confounded by the order by condition interaction) revealed significant effects
of predictability on pain reports (t = 3.73, 18 df, p < .01). Pain subjects who
received the low predictability treatment reported experiencing significantly more

pain than their cohorts who received the high predictability treatment (see

Figure 21).

Insert Figure 21 about here

Hypothesis 22: Effects of low and high stimulus predictability on pain
behaviour during and immediately following stationary standing. Table 37

presents mean pain behaviour scores as a function of condition, group and
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order.

Table 37

Mean pain behaviour scores by group, condition and order

Condition

Low predictability High predictability

Pain Control Pain Control
Position® Group Group Group Group
First 161.37 155.10 223.36 125.00

(123.80) (117.43) (145.02) (130.24)
Second 134.64 85.89 110.75 131.10

{ 96.10) (101.95) (124.89) (109.70)

Note. N = 40. Standard deviations are given in parentheses.
? Test position.

Table 38 presents a summary table for the mixed factorial analysis of
variance. There were no main effects for group or condition. However, there

was a significant order by condition interaction.
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Table 38

Analysis of variance summary table: Group by order by condition on pain

behaviour scores during stationary standing

Source df Mean Square F
Group 1 20723.38 .88
Order 1 130.67 .01
Group by order 1 30421.23 1.29
Condition 1 3315.61 67
Group by condition 1 618.93 13
Order by condition 1 47997.05 9.77
Three way 1 6806.14 1.39
Between error 36 23628.90

Within error 36 4912.13

" p < .001.

Planned contrasts, using only cells from the first test position, revealed a
significant effect of predictability on pain behaviour for the pain group (see

Table 39 and Figure 22).
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Table 39

Contrasts on pain behaviour: independent means and standard deviations for

first test position data

Condition
Group Low High t-value
Pain 161.37 223.36 6.23
(123.80) (145.07)
Control 155.10 125.00 54"
(117.43) (130.24)

Note. 18 df for each contrast.
“p<.01.

Insert Figure 22 about here

Thus, contrary to the hypathesis, pain patients, in response to stationary
standing, displayed more pain behaviour under conditions of high predictabitity

than under conditions of low predictability.
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Experiment 5: conclusions and discussion

Table 40 provides an "at-a-glance”, dichotomous listing of major effects

obtained in Experiment 5 and, for simplicity, will be referred to throughout this

discussion.

Table 40

Experiment 5; Presence or absence of effects from variations of stimulus

predictability during stationary standing

Source of Effect Variable
Pain Pain Pain Pain
Prediction Threshold Report Behaviour
Group Yes Yes Yes No
Condition *® Yes No Yes Yes®

“ Pain group only, n = 20, using data from cells in first test position.
® Not in predicted direction though.

Between group differences. Hypotheses 19a, 20a, and 21a were
supported. As expected, pain groups' pain predictions were significantly higher
than were control groups' pain predictions (see Table 40). Contro! group
subjects did not expect that the standing task would be aversive (see Table 31).

Further, pain groups' pain thresholds were significantly lower than were control
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groups’ pain thresholds, and pain subjects reported significantly more pain from
standing than did control group subjects. However, Hypothesis 22a was not
supported. Pain subjects displayed no more or less pain behaviour during
standing than did control subjects.

This finding was interesting for a number of reasons. First, it could
indicate a problem with the validity of the measurement tool. it was possible
that pain-free control subjects were engaging in behaviour that was being rated
as indicating pain, where no pain existed. This is an empirical question and it
is best addressed in future research, although this argument does not seem
probable given the apparent utility of the instrument during Experiments 3 and
4.

Second, it was possibie that although control group ratings of pain ‘were
not high, their behaviour indicated some degree of discomfort while performing
the stationary standing task. Further validity studies of the pain behaviour
rating system might include a closer inspection of the pain behaviour subscale
scores to reveal whic! pain behaviours were accounting for the absence of
between group differences during Experiment 5. Keefe, Bradley and Crisson
(1990) presented data which suggested that more fine-grained, subscale
analyses can differentiate subgroups of pain patients. Perhaps similar analyses
could indicate whether specific pain behaviours are more indicative of acute
pain and others are more indicative of chronic pain. If this were the case,

follow-up investigation of pain behaviour subscales, analyzing behaviour during
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exposure to each of the three pain modalities might prove to be interesting.

Treatment effects. Hypothesis 19b was supported. Pain subjects who
received the low predictability treatment predicted significantly more pain from
stationary standing than subjects who received the high predictability treatment
(see Table 40).

Hypothesis 20b was not supported. There was only a trend for pain
group subjects to display lower pain threshoids under conditions of low
predictability than under conditions of high predictabiiity.

Hypothesis 21b was supported. Pain subjects in the low predictability
group reported significantly higher levels of pain following stationary standing
than subjects in the high predictability group.

These three findings were generally consistent with those obtained in
Experiments 3 and 4. Despite the fact that subjects did not perceive the
standing task as aversively as they perceived cold water immersion and step
climbing, there was good generalization of effects across all three pain
modalities.

Last, Hypothesis 22b was not supported. Although there was an effect
of stimulus predictability on subjects' displays of pain during standing, the effect
was not in the predicted direction. Subjects displayed more pain behaviour in
the high predictability condition than they did during the low predictability
condition. Given the other findings obtained, this remains a theoretical enigma.

A final note. Again during Experiment 5 there were carry-over effects.
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These effects were in the same direction as the effects obtained in Experiments
3 and 4. It seems reasonable to conclude, at this point, that these effects
represented more than simply random sources of variance. The nature and

possible ramifications of these effects will be explored in the Discussion.
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RELATIONSHIP BETWEEN VARIABLES

The reader will recall that the Introduction explored theoretical arguments
and survey based evidence for an association between subjects’ perceptions of
control over pain and their responses to clinical pain. Experiment 2 provided an
opportunity to examine associations between subjects’ self-reported perceived
control over pain and their responses to experimentally induced pain, and post
hoc, to examine the relationship between pain perception and pain behaviour.
Hypotheses

23. Relationship between perceived control and pain predictions. It was
predicted that there would be negative covariation between subject's perceived
control scores and the prediction of pain in Experiment 2; that is, low perceived
control would be associated with high pain predictions.

24. Relationship between perceived control and pain thresholds. It was
predicted that there would be positive covariation between subject's perceived
control over pain scores and pain threshoids reported in Experiment 2; that is,
high perceived control would be associated with high pain thresholds.

25. Relationship between perceived control and pain behaviour. It was
predicted that there would be negative covariation between subject's perceived
control over pain scores and the extent of pain behaviour displayed in
Experiment 2; that is, low perceived control would be associated with high pain
behaviour.

26. Relationship between studies: perceived control and pain. [t was
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predicted that there would be negative covariation between subject's perceived
control over pain scores and reported pain scores in Experiment 2; that is, low

perceived control would be associated with high reports of pain.

Results

Perceived contre! and pain pr-dictions

Hypothesis 23 predic.ad that there would be negative covariation
between subject's perceived control scores and the prediction of pain in
Experiment 2; that is, low perceived control would be associated with high pain
predictions.

Because of moderately high correlations between CSQ item 43 and 44
(.68 for pain group [p < .01, 7 = 20] & .64 for control group [p < .01, n = 20)),
scores on these two items were summed to produce one global, perceived
control score.

Results and conclusions. Results did not support the hypothesis. There
were consistent, moderate order positive correlations between perceived control
scores and pain predictions in Experiment 2 for both pain and control subjects.
The more subjects perceived they had control over pain, the higher were their
predictions of impending pain. Table 41 presents a table of correlations

between predictions for each trial anc subjects’ perceived control scores.
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Table 41

Pearson Product Moment correlation coefficients between perceived control

scores and Experiment 2 pain predictions, by trial, for pain and control subjects

Perceived Control Scores

Group
Pain Predictions Pain Control
Trial 1 37 29
Trial 2 .25 .37
Triat 3 .39° 25

" one-tailed p < .05, n = 20 per group.

Perceived control and pain thresholds

Hypothesis 24 predicted that there would be positive covariation between
subject's perceived control over pain scores and pain thresholds reported in
Experiment 2; that is, high perceived control would be associated with high pain
thresholds.

Results and conclusions. Results did not support the hypothesis for the
pain group, but did support the hypothesis for the control group. There was no
association between perceived control scores and pain threshalds in
Experiment 2 for pain patients. There was a moderately strong association

between perceived control scores and pain thresholds for control subjects. The
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more control subjects perceived they had control over pain in general, the
higher were their pain thresholds. Table 42 presents a table of correlations

between pain thresholds for each trial and subjects’ perceived control scores.

Table 42

Pearson Product Moment correlation coefficients between perceived control

scores and Experiment 2 pain thresholds, by trial, for pain and control subjects

Perceived Control Scores

Group
Pain Thresholds Pain Contro/
Trial 1 -.08 -1
Trial 2 02 52
Trial 3 .02 427

" one-tailed p < .05, n = 20 per group.

Perceived control and pain behaviour

Hypothesis 25 predicted that there would be negative covariation
between subject's perceived control over pain scores and the extent of pain
behaviour displayed in Experiment 2; that is, low perceived control would be
associated with high pain behaviour.

Resuits and conclusions. Results did not support the hypothesis. There
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were no strong associations between perceived control and pain behaviour in
Experiment 2 for either pain or control subjects. Table 43 presents a table of
correlations between displayed pain behaviour during each trial and subjects’

perceived control scores.

Table 43

Pearson Product Moment correlation coefficients between perceived control

scores and Experiment 2 displayed pain behaviour, by trial, for pain and control

subjects
Perceived control scores
Group
Pain Behaviour Pain Control
Trial 1 -20 -13
Triat 2 -.14 .06
Trial 3 -.26 -.01

Note. n = 20 per group.

Perceived control and pain

Hypothesis 26 predicted that there would be negative covariation
between subject's perceived control over pain scores and reported pain scores

in Experiment 2; that is, low perceived control would be associated with high
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reports of pain.

Results and conclusions. Results did not support the hypothesis. There
were no strong associations between perceived control scores and pain reports
in Experiment 2 for either pain or control subjects. Table 44 presents a table of

correlations between pain reports for each trial, and subjects’ perceived control

scores.

Table 44

Pearson Product Moment correlation coefficients between Experiment 2

perceived control scores and pain reports by trial for pain and control subjects

Perceived Control Scores

Group
Pain Reports Pain Control
Trial 1 31 22
Trial 2 A2 12
Trial 3 A9 -.07

Note. n = 20 per group.
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Relationship between pain perception and pain behaviour during cold water
immersion

Experiment 2 provided an opportunity to examine between group
differences in the relationship between subjects’ perceptions of pain and their
displays of pain behaviour during repeated exposure to an acute laboratory pain
stimuli.

Results. Table 45 presents Pearson correlation coefficients, by group, for
subjects' pain thresholds and reports and their pain behaviour scores for each

of the three cold water trials in Experiment 2.
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Table 45

Pearson correlations between pain perception and pain behaviour scores for

pain and contro! groups during Experiment 2 (N = 40)

Pain Perception Pain Behaviour
Group Trial 1 Trial 2 Trial 3
Thresholds Pain -.50° - 11 -43
Control 11 48 16
Reports Pain 53 .30 37
Control -.06 .08 A1
“p<.05.

Conclusions and discussion. Despite the facts that both groups had an
adequate range of scores on measures used in this analysis, and that there
were no significant differences between groups in pain perception (see
Experiment 2), there were clear differences between groups in the pattern and
valence of correlations between measures of pain perception and pain
behaviour (see Table 45). There was only one non-zero order correlation
between pain perception and pain behaviour for the control group. There were

several moderate order correlations between pain perception and pain
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behaviour for the pain group. For the pain group, there was an inverse
relationship between pain thresholds and displays of pain behaviour, and a
positive linear relationship between reports of pain and displays of pain
behaviour. For the control group, the only significant correlation indicated that
there was a positive linear relationship between pain thresholds and pain
behaviour.

The pattern of correlations for the pain group were not consistent with
the clinical literature described in the Introduction which reported weak
relationships between questionnaire measures of pain intensity and pain
behaviour with chronic pain patients. However, the correlations presented
above were based on measures obtained during and after exposure to an acute
experimental pain stimulus, and not on responses to questions about chronic
pain. Because these observation have implications for results from several
sections, discussion of this discrepancy will be taken up in tne Discussion.

Nevertheless, it may be useful to reiterate here that the only significant
relationships between a questionnaire measure of perceived cuntrol and pain
were with early components of pain perception (i.e., pain thresholds, see last
section). There were no significant correlations between perceived control and
either pain ratings or pain behaviour. The pattern of results was similar for both
pain and control groups alike. Thus, relationships between perceived control
over pain, pain perception and pain behaviour, were not peculiar to one group

or another, and, a prioni perceptions of control over pain likely had little
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influence in producing between group differences in pain behaviour previously

reported or the differential pattern of correlations reported here.

Relationship between pain groups' perceptions of pain and displays of pain
behaviour during Experiments 4 and

Experiments 4 and 5 provided opportunities to examine the relationship
between pain group subjects' perceptions of pain and their displays of pain
behaviour during step climbing and standing.

Results. Table 46 presents Pearson correlation coefficients for subjects’
pain thresholds and reports and their total pain behaviour scores for

Experiments 4 and 5.
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Table 46

Pearson correlations between pain perception and pain behaviour scores for the

pain group_during Experiments 4 and 5 (N = 20)

Total Pain Behaviour Scores

Measure Step Climbing Standing
Low® High®  Low® High®
Thresholds -.08 06 .42 .36
Reports 16 15 -.62 -.36

 orrefation with the pain behaviour scores under the low predictability condition.
b Correlation with pain behaviour scores under the high predictability condition.

Conclusions and discussion. There were no significant relationships
between measures of pain perception and pain behaviour during step-climbing.
These results were consistent with what is frequently reported in the clinicai
literature and supports the notion that, for chronic low back pain patients, step-
climbing is a more ecologically valid pain stimulus than is cold water immersion.
Conversely, correlations between pain perception and pain behaviour were of a
greater magnitude during standing. These data were paradoxical, given what
has been reported in earlier sections, and no reasonable explanation could be
offered except that pain behaviour scores during Experiment 5 were, in fact,
irregular (see Experiment 5). Although paradoxical correlations can often be

attributed to measurement variance, this was apparently not the case for the
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measures of pain perception. For example, there were strong correlations, in
the expected direction, between Experiment 5 pain thresholds and pain reports
during conditions of low and high stimulus predictability (-.79, p < .001 & -.84,
p < .001 respectively). Whether or not these unexpected results can be
attributed to pain behaviour measurement error is an empirical question which

is best resolved through further psychometric investigation of the observational

rating system.
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DiSCUSSION

Summary of research

The aims of this dissertation were to investigate the effects of stimulus
predictability on pain perception and pain behaviour; to investigate whether
these effects remained constant across pain from different sources; and to

investigate the reiationship between perceived control, pain perception and pain

behaviour.

A series of experiments was conducted on the same two groups of
subjects to examine differences in responses to these effects between chronic
low back pain patients and pain-free controls. There was good, although at
times qualified, support for many of the hypotheses. However, several of the
findings were unexpected, In Experiment 2, in which cold pressor pain was
used, there were no differences between chronic low back pain patients and
matched, pain-free controls in predictions of impending pain, in patterns of
predicting pain during repeated exposures to a painful stimulus, or in pain
thresholds, even after repeated exposure to the painful stimulus. Experiment 3
confirmed, under longer exposure durations, that there were no differences
between groups in pain predictions. During Experiment 3, chronic low back
pain patients displayed an increased sensitivity to pain under conditions of low
stimulus predictability compared to control subjects. Subjects in both groups

predicted significantly more pain and displayed significantly lower pain
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thresholds under conditions of low versus high stimulus predictability.
Experiments 4 and & produced similar effects and demonstrated (with qualifiers
discussed below) good generalization of these findings to different, more
clinically refevant, pain stimuli.

Pain subjects displayed more pain behaviour than did control subjects in
all experiments. However, neither group's displays of pain behaviour were
significantly affected by variations in stimulus predictability.

Significant relationships were found between perceived control over pain,
pain predictions and pain thresholds but not between perceived controt and
pain reports or behaviour during acute pain stimulation. This pattern of
relationships was the same for both groups. Conversely, there were significant
correlations between pain subjects’, but not control subjects’, perceptions of
pain and their displays of pain behaviour during cold water imrnersion, but not
during step climbing or standing. Discussion ensues of the empirical and

theoretical ramifications of these results.

On the effects of predictability

Table 47 summarizes the effects of stimulus predictability on pain
predictions and pain percepticn during exposure to pain from cold water
immersion, step-climbing and stationary standing. As predicted, under
conditions of [ow stimuius predictability, both pain and pain-free subjects tended

to mak > higher pain predictions, report iower pain thresholds and report higher



Predictability and pain 148

levels of pain than they did under conditions of high stimulus predictability.

Table 47

Presence or absence of effects of stimulus predictability on pain predictions,

pain perception and pain behaviour during Experiments 3, 4 and §

Source of Pain

Variable Cold pressor Step-ups Standing
Prediclions Yes ® Yes ® Yes®
Thresholds Yes ® Trend No
Reports No Yes® Yes®
Behaviour No No Yes ©

* There was an effect for both pain and control groups.
® There was an effect for pain group only.
¢ This effect was not in the predicted direction.

These effects were contingent on the saliency of the stimulus modality.
Although a similar pattern of effects was observed across three different
sources of pain for the pain group, nc effects were observed for the control
group during step-climbing or standing. This was probably because, for the
control group, these activities were neither anticipated nor perceived to be

painful,

Thus, there was good evidence that pain predictions and pain perception
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can be altered by variations in external control parameters. This research
showed, for the first time, that pain predictions and pain perceptions can vary
as a function of the availability of information about the duration and offset of an
impending painful stimulus. These effects wzre not specific to pain fror.. one
stimulus, but rather, were demonstrated prior to conditions of acute
experimentally induced pain and prior to more ecologically relevant
experimentally induced acute pain such as the pain from step-climbing and
standing, when the event was a priori perceived to be painful.

Explicit variation in stimulus predictability did not produce the predicted
effect on subjects’ displays of pain behaviour (see Table 47). The persistent
absence of significant effects on pain behaviour, given the strong effects on
pain perceptions, provided further indication of the dissociation between pain
perception and pain behaviour. This was consistent with the questionnaire
based research reviewed in the [ntroduction, which indicated that there was a
weak and inconsistent relationship between pain perception and pain behaviour
in chronic low back pain research. This research provides the first experimental
data with chronic low back pain patients and healthy pain-free controls that

examine this relationship.

On differences between chronic low back pain patients and pain-free controls
Chronic low back pain subjects displayed increased sensitivity to

conditions of low stimulus predictability compared to controls. They reported a
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greater impact from exposure to painful stimuli when they were not provided
with information about the duration of a potentially painful upcoming event.
Under conditions of high predictability (when the stimulus was novel and
equitably aversive to all subjects), there were no differences in pain predictions,
pain threshold or pain reports between chronic low back pain patients and
healthy pain-free subjects.

Chronic low back pain patients displayed more pain behaviour than did
pain-free controls even under conditions which were anticipated and perceived

to be equally painful to both groups (i.e., cold water immersion).

Unresolved issues

Several questions were only partially addressed in previous sections or
left unanswered. Why did the pain group display more pain behaviour than did
the control group? Why were there no significant effects of predictability on pain
behaviour? Why did the pain group display increased sensitivity to pain under
conditions of low predictability? Could the between group differences in pain
behaviour observed throughout this research and the varying pattern of
correlations between pain perception and pain behaviour reported in the last
section be related? Next, behavioral, social communication, and cognitive

perspectives will be introduced in an attempt to reconcile these results.

Why the pain group displayed more pain behaviour than did the control group
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The behavioral principle of stimulus generalization (Schmidt & Arntz,
1987) suggests that a particular response that is initially linked only to one
stimulus will, over time, generalize to other stimuli which resemble the original
stimulus. From this principle, one might predict that chronic pain patients
should react with chronic pain behaviour not only to sitiations which elicit
chronic pain, but also to acute pain situations, because of the sensory
similarities between chronic and acute pain. Although this model may explain
the between group differences in pain behaviour observed in this research, it
does not adequately account for the often reported persistence of these
behaviours in the absence of reinforcement.

Linton, Melon, & Gétesdam (1985), presented a Pavlovian or classical
conditioning model to counter ailegations that learning models (i.e., instrumental
models such as Fordyce, 19786) could not explain why pain behaviours persist
in the absence of secondary reinforcers. This model also could be used to
explain the between group differences in pain behaviour and the differential
pattern of correlations observed in Experiment 2. A Paviovian account of pain
behaviour would postulate that during repeated exposure to acute trauma, pain
could become an interoceptive conditioned stimulus for tissue damage. (It is
frequently implied that only external signals can become conditioned stimuli,
e.g., Keefe & Lefebvre, 1994.) The unconditioned response to the trauma
would include: avoidance (cf., guarding), withdrawal, isolation or rubbing of the

affected part (cf., bracing), and grimacing. These are behaviours which, in
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clinical research, would be labelled pain behaviours. This model would suggest
that pain patients' greater displays of pain behaviour relative to control subjects,
during novel acute experimental pain stimulation represent, in part, conditioned
responses. Control group subjects did not display the same frequency or
magnitude of pain behaviours or the same relationship between pain and pain
behaviour because they have had little past experience with repeated exposure
to pain. Similarly, it may have been the case that, for the pain group, the
initiation of, or thought of, step climbing and standing may have precipitated a
conditioned pain behaviour response. Hence, this response did not need to be
associated with the perception of pain to be elicited.

The fact that control subjects displayed pain behaviours in many of the
situations where pain subjects displayed pain behaviours suggests that these
responses reflect normal and possibly adaptive responses to acute pain. The
conditioning model provides an explanation for why pain groups' responses
were more frequent and greater in magnitude than were control groups'.

Interestingly, pain subjects, unlike controls, acknowledged displaying
more pain behaviour in response to pain in general (see Experiment 1). It may
be that pain subjects have become aware of this conditioned response or, for
whatever reasons, are less stoical about pain than control subjects.
Unfortunately, to the present, there has been little experimental research on

respondent conditioning with chronic low back pain patients.
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Why pain behaviours may have been immune to the effects of vanations in
stimulus predictability

In this research, pain perceptions were more directly related to the
sensory/discriminative qualities of the nociceptive stimulus than were pain
behaviours. Subjects in both groups predicted and perceived more pain during
the long immersions of Experiment 3 than during the shorter immersions of
Experiment 2. But, as previously mentioned, pain behaviours did not show this
relationship with the sensory / discriminative or expected qualities of the
stimulus. Others have reported that, uniike the data on pain perceptions (cf.,
discussion presented in Experiment 4), certain types of pain behaviour can be
stable across pains with very different sensory qualities (Prkachin, 1992), and
this is consistent with a conditioning model of pain behaviour.

But the motivation for individuals to communicate to the world that they
are in pain appears rooted in a genetic reflex (Craig, 1994). Sending the pain
message to the world through overt motoric behaviours stems from infancy,
where these behaviours are readily infliznced by the infant's external social
environment (Craig, 1994). Influences from external social environments
continue to exert strong effects on pain behaviour through to maturity, and it is
recognized that many factors in an individual's social communication network
can influence the display and persistence of pain behaviours: Exampies include

spousal behaviour (Flor, Kerns, & Turk, 1987) and experimenter gender (Levine

& Simone, 1981).
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Although pain behaviours represent the overt expression or
communication of the sensory qualities of pain to others, as discussed in the
Introduction, they also reflect many other aspects of an individual's experience
with pain (Craig, Prkachin, Grunau, 19982; Turk & Flor, 1987), and may even
represent a means of coping (Keefe & Dunsmore, 1992a). Whether or not pain
behaviours reflect conditioned responses, they also can be understood as
communications to the world about an individuals past, present and expected
future relationship with pain (Philips, 1987; Rachman & Arntz, 1991) and, as
such, represent complex cognitive, affective and psychosocial events. A social
communications perspective can explain the saliency of these behaviours for
both sender and receiver, and emphasizes that pain behaviours occur within a
broad context of social interactions. For those with little past experience with
pain, there may be little to communicate during exposure to a novel, acute
experimental pain situation. In the case of chronic pain, these communications
may represent more complex signais which, for example, may reflect a rich
history of social interactions focused on pain.

Although pain perceptions also involve complex psychological events
including emotional arousal, motivational drives and cognitions, perceptions, to
a large extent, represent transient responses to immediate sensory events
(Gracely, 1994). itis not surprising that an external event, such as stimulus
predictability, might have mediated this response because stimulus predictability

provided important information about the nature and severity of those events. |[f
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it is the case that pain behaviours represent not oniy responses to pain per se,
but cognitive and affective processes and environmental influences as well,
then it could be argued that the pain behaviour response may have been less
influenced by an transient and novel event such as the predictability of a brief
external stimulus.! Perhaps displays of pain behaviour were more influenced
by these historical and environmental factors than by the experimental
manipulation. By this reasoning, pain behaviours should reflect these
influences. It remains unclear to what extent external environmental variables,
apart from predictability, influenced the display of pain behaviour.

It should be mentioned that the social communications perspective is not
incompatible with the behavioral perspective on pain behaviours. The social
communication model identifies which experiences and interactions influence
pain behaviour. The classical conditioning model provides a mechanism to
explain how these social experiences may come to influence the display of pain

behaviours.

Why did chronic low back pain patients display increased sensitivity to
conditions of low predictability relative to the control group?

The discussion at the end of Experiment 3 implicated cognitive factors as

! That is not to say that pain behaviours were not influenced by predictability. In
many instances, there were trends towards significance for the treatment effect.
But, experimental treatment effects on pain behaviour were sither too small to
reach significance, or mediated by other influences, or just not present.
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a possible source of the pain groups' increased sensitivity to pain under
conditions of low predictability. In fact, altered cognitive appraisals can produce
selective deficits in information processing which can result in specific deficits in
coping with highly stressful events (Peacock, Wong, & Reker, 1993), including
pain (Main & Waddell, 1991).

For example, Williams and Keefe (1991), found that chronic low back
pain patients who believed their pain was mysterious and unpredictable (i.e.,
patients displaying evidence of altered appraisals) were less likely to use coping
strategies to manage pain.

In a well executed path analytic model of pain perception, Geisser,
Robinson, Keefe, and Weiner (1994) found that altered cognitive appraisals
(labelled catastrophising in their study) in chronic pain patients mediated the
evaluative and affective but not the sensory aspects of pain. (This finding was
consistent with the fact, in this research, there were few differences between
groups on measures of pain perception, but there were differences in pain
behaviour.) It may be that sensory responses to pain (reflected more in an
individual's perceptions of pain) are less vulnerable to mediation by possibly
respondently conditioned individual cognitive and =ffective responses, but that
pain behaviours are more controlled by these resporises.

Crook, Tunks, Kalaher, & Roberts (1988) presented data which indicated
that handicapped chronic low back pain patients' cognitive appraisals may have

been altered by chronic pain and handicap.
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Several others researchers have reported differences in cognitive styles
of appraisal between chronic low back pain patients and healthy pain-free
controls (Jensen, Turner, Romano, & Lawler, 1994; Turk, & Rudy, 1988) and
have shown that these differences can be associated with greater reports of
pain or greater displays of pain behaviour (Anderson, Keefe, Bradley, McDaniel,
Young, Turner, Agudelo, Semble, & Pisko, 1988; Reesor & Craig, 1988).

In their research with 50 healthy male subjects, Weisenberg, Wolf,
Mittwoch, and Mikulincer (1990), found that only subjects rated low in learned
resourcefulness were especially vulnerable to the impact of an aversive
stimulus presented under conditions of no onset predictability. Although
learned resourcefulness may encompass a broader range of cognitive events
than do cognitive appraisals, both terms refer to internal mental processes.
Relevant to this discussion was the interaction they reported between a
cognitive process and the experimental manipulation of stimulus pradictability.

Altered cognitive appraisals under stressful conditions may have
produced the increased sensitivity to pain displayed by the pain group under
conditions of low stimulus predictability.

Under conditions of low stimulus predictability, an individual is forced to
rely on internal appraisal processes, as little information is forthcoming from
external sources. If the individual has altered or deficient cognitive appraisals,
they may not have the internal resources to cope with the situation. They may

generate more fear or anxiety provoking thoughts than would others in the
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same situation and this may result in increased sensitivity to this event.
Although the etiology of these changes in cognition is interesting and
important for theory and practice, lengthy discussion would be beyond the

scope of this dissertation and would be presumptuous because no such

changes were measured in this sample.

However, for the handicapped, chronic low back pain subjects, an on-
going perception of little control over pain (see Experiment 1), and the likely
absence of actual control over their pain, may have resuited in cognitive and
behavioral deficits similar to those associated with the learned helplessness
phenomenon discussed earlier. This helpless state might be characterized by
dysfunctional cognitive appraisals about information coming from the internal
and external environments (e.g., catastrophising). In this state, the individuai
would no longer generate adaptive appraisals during stressful or aversive
situations. Over time, these altered cognitions may have been reinforced
through an instrumental fear-avoidance cycle (Lethem, Stade, Troup et al, 1983,
Philips, 1987) or even conditioned to interoceptive stress and pain signals.
Ultimately, the individuals are left vulnerable to situations of high stress and for
example, they would display increased sensitivity to pain during conditions of
jow stimulus predictability.

The fact that there were no significant differences between groups during
conditions of high stimulus predictability indicated that pain patients, like

controls, were able to effectively use the information provided to them. Perhaps
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in chronic low back pain, altered cognitive appraisals are only a liability when
these patients have no external referent.

The fact that between group differences were frequentiy negated when
the pain group was provided with previous exposure to the pain under
conditions of high predictability suggested that this group of chronic low back
pain patients had the ability to use newly available information to modify their
perceptions. This suggested that if there are alterations in cognitive appraisais,
they are not as debilitating as those observed in learned helplessness studies.
Helpless subjects do not use new infarmation or experiences to alter their
perceptions and behaviour in aversive situations.

These arguments are speculative. Whether or not these processes can
account for the pattern of results presented here remains to be determined.

But if these arguments are correct, the persistence of pain and pain
behaviour in chronic low back pain, rather than reflecting a, "gross exaggeration
of pain ... or a design fault (Wall, 1994)", reflect normal responses to events
which, over time, may have simply ceased to be adaptive.

Much remains to be understood about the extent to which and how pain
perception and pain behaviours are influenced or altered by psychological
events. The behavioral, social communications and cognitive perspectives
reviewed here provide direction and plausible mechanisms for understanding
which specific aspects of the acute pain experience may be important for

predicting, preventing and minimizing the impact of pain on chronic low back
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pain patients' levels of physical and emotional functioning.

Since Melzack's and Wall's Gate Control Theory (Melzack & Wall, 1965),
models of pain have partitioned the pain experience into a number of
components including, for example, sensory, affective/motivational, cognitive
and behavioral aspects. Most older models failed to provide much specificity
and did not account for the behavioral dimensions of chronic pain, especially
the persistent displays of pain behaviours (*hilips, 1987).

Although many new models offer more specificity, most continue in the
linear or unitary philosophy and few, if any, have attempted to explain by what
mechanisms, psychological or otherwise, the components of the model interact
(e.g., Lethem, Slade, Troup and Bentley, 1983; Waddell, Newton, Henderson,
Somerville,, & Main, 1993; Wade, Dougherty, Hart, Raffi, Price, 1992; Wall,
1994).

This discussion presents tentative hypotheses about processes which
can mediate the pain experience and plausible mechanisms for how specific

psychological, historical and environmental factors might control the perception

of pain and the display of pain behaviour.

Limitations of this research

The experimental design. A major purpose of this research was to
investigate the effects of variations in the predictability of stimulus duration and

offset nn pain perception and pain behaviour. Although statements and
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conclusions have been made regarding the effects of "predictability”, these
statements are limited to the dimensions of predictability tested and to the
stimuli employed in these experiments. Recent evidence suggests that
variations in other dimensions of predictability, such as infcrmation about the
sensory quality of the stimulus or about stimulus onset, may have different
effects on pain responses than those reported here (e.g., Crombez, Baeyens, &
Eelen, 1994), and as previously discussed, both pain and healthy control
subjecis' pain responses vary as a function of the stimulus employed (e.qg.,
Janal, Glusman, Kuhl, Clark, 1994).

The sample. Conclusions from these experiments were based on results
obtained from homogeneous groups of handicapped, male, chronic low back
pain patients and healthy pain-free controls. It would be inappropriate to
generalize these data to females, non-handicapped chronic low back pain
patients, to patients with non-mechanical chronic low back pain or to any other
specific group of chronic pain patients. Similarly, this sample of chronic low
back pain patients was not severely depressed (see Experiment 1). Although
the data have yet to be replicated, there is recent evidence to suggest that
depressed, chronic low back patients cope, or respond, differently to pain than
do matched groups of non-depressed chronic low back pain patients
(Weickgenant, Slater, Patterson, Atkinson, Grant, & Garfin, 1993). If this data

is accurate, generalizations to depressed chronic low back patients also would

be limited.
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Camy-over effects. There were significant differential carry-over effects
observed in Experiments 3, 4 and 5 which did not discriminate between groups.
These efiects could be summarized by the two statements. When subjects' first
exposure to a novel and acute, experimental pain stimulus occurred under
conditions of low predictability of stimulus duration and offset, future exposure
to the same stimulus was perceived to be more aversive. However, when
subjects’ first exposure to a novel and acute, experimental pain stimulus
occurred under conditions of high stimulus predictability, future exposure to that
same st:mulus, under conditions of low predictability, were perceived to be less
aversive than if subjects had not received previous exposure to the stimulus.
Thus, initial exposure to the pain stimulus, under cenditions of high

predictability, seemed to buffer the negative effects of future exposure to that

stimulus.

Although there is no precedent for this interaction in the chronic low back
pain literature, this effect may be worthy of study in its own right. There are
similar proactive effects reported in the animai literature. For example, in their
research with rats, Maier and Warren (1988) reported that pre-exposure to
inescapable shock with a safety signal (an animal research analogue to
stimulus onset predictability, that is, providing information about stimulus onset)
completely blocked the development of the escape deficit associated with
learned helplessness. In their reseaich {just as in this research) pre-treatment

exposure to the aversive stimulus under conditions of high predictability
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buffered the impact of future exposure to the same stimulus. However, the
"buffering” effect was time limited; it only operated when pre-exposure occurred
during the same session as test exposure. In Maier's and Warren's (1988)
research, pre-exposure with a safety signal was not effective in buffering
exposure during subsequent sessions.

In this research, the occurrence of these effects resulted in decreased
sample size for the analysis of treatment effects and decreased power to detect
these effects. [f it was the case that the effects of predictability on pain
behaviour were small, the small sample that remained for the study of treatment
effects (i.e., n = 10 per experimental cell) may have produced a Type I

statistical error (Keppel, 1982).

Future research

This research has demonstrated the viability and utility of laboratory
experimentation with chronic low back pain patients in an area where such
research was sorely lacking {Chapman, 1983; Schmidt, & Arntz, 1987), and
established that a simple experimental manipulation of external parameters can
produce significant effects on subjects' experiences of pain.

Future research needs to establish the parametric properties of this
effect. For examnie, what is the duration of the effect? What is the rate of
extinction? How robust is the effect? What are the minimum or maximum

amounts of stimulus information necessary to produce the effect? And can the
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effect be demonstrated with variations in other aspects of predictability such as
stimulus onset and sensory qualities?

Other questions are: What is it about conditions of low predictability that
produce these effects? How do conditions of low predictability affect subjects?
What happens to subjects under conditions of low predictability? How does
previous exposure to a painful stimulus, under conditions of high predictability,
buffer future exposure to that stimulus? Clearly, cognitive processes of
appraisal and expectancies must be involved. But, for example, do subjects
perceive greater control during conditions of high predictability?

Philips (1987, p.276), predicted that cognitions such as expectations of
increasing pain and memories of past painful experiences were of great
importance in determining pain behaviour. It would be interesting to determine
the extent to which these variables are involved in mediating the effects of
stimulus predictability on pain behaviour. Future research could, for example,
employ think aloud (Heyneman, Fremoun, Gana, Kirkland, & Heiden, 1990) or
debriefing strategies (Spanos, Brown, Jones, & Horner, 1981) to elucidate the
extunt to which these processes mediate experimental effects. Through the
use of procedures such as these, subjects' cognitive and affective responses
(i.e., what subjects are thinking and feeling) may be determined before, during
and after exposure to the stimulus, under each experimental condition.

With the exception of Flor and Birbaumer's (1994) recent research with

healthy subjects, there appears to have been very little interest in the
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application of respondent models to the phenomena of chronic pain. Learning
theory, in general, still has much to contribute to the theory and practice of pain
management and clinical psychology in general (Eifert & Plaud, 1993). Future
research would benefit from closer collaboration with basic behavioral theorists.
A final word on predictability. Although this research was not designed
to investigate therapeutic gains, two findings in particular have clinical
relevance. First, the finding that variations in stimulus predictability can
influence pain perceptions implies that it may be useful for {reatment
programmes to provide to patients as much clear and specific information about
their pain as possible: for example, when and under what circumstances are
patients likely to experience changes in bodily sensatioris, how long the
sensations may be expected to last, what the sensations mean, which signals
indicate recovery and which do not. Second, the carry-over effect indicated that
it may be crucial to intervene early in the disability process (likely during the
acute phase) if a prophylactic buffer is to be created. This way, when pain is
experienced, it is experienced under conditions of high rather than low temporal
predictability. A randomized clinical trial could determine whether providing

such intervention would resuit in a decreased incidence of handicapped chronic

pain syndromes.
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Figure 1. Traditional linear temporal sequence modei of pain (Melzack, 1883).
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Figure 2. Linear model of pain behaviour (Fordyce, 1978).
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Figure 3. Pain predictions across frials in Experiment 2.
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Figure 4. Accuracy in predicting pain across trials in Experiment 2.
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Figure 5. Pain thresholds across {rials in Experiment 2.
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Figure 9. Mean pain thresholds during cold pressor task as a function of test
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Figure 10. Effects of predictability on pain thresholds for cells in the first test

position.
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Figure 12. Order by condition interaction on pain groups' pain predictions prior

to step-ups (n = 20).
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Figure 16. Order by condition interaction on pain group pain ratings following
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Figure 17. Effects of predictability on pain reports following step-ups for pain

group data from cells in the first test position.
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Figure 18. Effects of predictability on pain behaviour during step-ups for pain

and control group data.
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Figure 18. Effects of predictability on pain subjects' pain prediction prior to

stationary standing using data from cells in the first test position.
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Figure 20. Order by condition interaction on pain groups' pain ratings following

standing (n = 20).



Predictability and pain’ ' 186

Pain rating

0

Low piadactabibily High prediclability

Condition
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Figure 22, Effects of stimuius predictability on pain and control group pain

behaviour during standing (N = 40).



Predictability and pain 188

REFERENCES

Abbott, B.B., Schoen, L.S., & Badia, P. {1984). Predictable and unpredictable
shock: behavioral measures of aversion and physiological measures of
stress. Psychological Bulletin, 96(1), 45-71.

Abramson, L.Y., Garber, J., & Seligman, M.E.P. (1980). Learned helplessness
in humans: An attributional analysis. In J. Garber & M.E.P. Seligman
(Eds.), Human Helplessness. New York: Academic Press.

Abramson, L.Y., Seligman, M.E.P., & Teasdale, J.D. {1978). Learned
helplessness in humans: Critique and reformulation. Journal of Abnormal

Psychology, 87, 49-74.

Al Absi, M., & Rokke, P.D. (1991). Can anxiety help us tolerate pain? Pain, 46,
43-51.

American Psychiatric Association. (1994). Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition. Washington, D.C.: Author.

Anderson, K.O., Bradley, L.A., McDaniel, L.K., Young, L.D., Turner, R.A.,
Agudelo, C.A., Keefe, F.J., Pisko, E.J., Snyder, R.M., & Semble, E.L.
(1987). The assessment of pain in rheumatoid arthritis. Arthritis and
Rheumatism, 30(1), 36-43.

Anderson, K.Q., Keefe, F.J., Bradley, L.A., McDaniel, L.K., Young, L.D., Turner,
R.A., Agudelo, C.A., Semble, E.L., & Pisko, E.J. (1988). Prediction of
pain behaviour and functional status of rheumatoid arthritis patients using
medical status and psychological variables. Pain, 33(1), 25-32.

Appelbaum, K.A., Radnitz, C.L., Blanchard, E.B., & Prins, A. (1988). The Pain
Behavior Questionnaire (PBQ): A global report of pain behavior in
chronic headache. Headache, 22(1), 5§3-58.

Arntz, A., Dreesen, L., & De Jong, P. (1994). The influence of anxiety on pain:
attentional and attributional mediators. Pain, 56, 307-314.

Arntz, A., & Schmidt, A.J.M. (1989). Perceived control and the experience of
pain. In A. Steptoe & A. Appels (Eds.), Stress, Personal Controi and
Health. Chichester: Wiley, 131-162,

Arthur, A.Z. (1986). Stress of predictable and unpredictable shock.
Psychological Bulletin, 100(3), 379-383.




Predictabllity and pain 189

Averill, J.R. (1973). Personal control over aversive stimuli and its relatlonshlp to
stress. Psychological Bulletin, 80, 286-303.

Balleine, B., & Job, R.F.S. (1991). Reconsideration of the role of competing
responses in demonstrations of the interference effect (learned
helplessness). Journal of Experimental Psychology: Animal Behavior

Beck, A.T., & Steer, R.A. (1988). Psychometric properties of the Beck
Depressmn Inventory: Twenty-five years of evaluation. Clinical
Psychology Review, 8, 77-100.

Beck, A.T., Ward, C.H., Mendelson, M., Mock, J., & Erbaugh, J. (1961). An
inventory for measuring depression. Archives of General Psychiatry, 4,

561-571.

Boureau, F., Luu, M., & Doubrere, J.F. (1991). Study of experimental pain
measures and nociceptive reflex in chronic pain patients and normal

subjects. Pain, 44(2), 131-138.

Braha, R.E.D., Goodman, J., McGrath, P.J. (1993). Rating overt pain behavior
in experimentally induced pain conditions: Preliminary validation of
modifications to existing techniques. ABSTRACTS: 7th World Congress
on Pain, August 22-27 1993, Paris, France. Iinternational Association for

the Study of Pain: Seattle, WA, 552.

Brands, A.E.F., & Schmidt, A.J.M. (1887). Learning processes in the
persistence behavior of chronic low back pain patients with repeated
acute pain stimulation. Pain, 30, 329-337.

Brewer, B.W., & Karoly, P. (1989). Effects of attentional focusing on pain
perception. Motivation and Emotion, 13(3), 193-203.

Bronzo, A., & Powers, G. (1967). Relationship of anxiety with pain thresholds.
Journal of Psychology, 66, 181-83.

Campbell, 1.G., Carstens, E., & Watkins, L.R. (1991). Comparison of human
pain sensation and flexion withdrawal evoked by noxious radiant heat.

Pain, 45(3), 259-268.

Canadian PsycﬁSlOgical Association. (1991). Canadian Code of Ethics for
Psychologists. Old Chelsea, Quebec:Author.




Predictakility and pain 190

Chapman, C.R. (1983). On the relationship of human laboratory and clinical
pain research. In R. Melzack (Ed.), Pain measurement and assessment.

New York: Raven Press.

Cohen, M.J., Naliboff, B.D., Schandler, S.L., Heinrich, R.L. (1983). Signal -
., detection and threshold-measures to loud tones and radiant heat in
~ chronic low back pain patients and cohort controls. Pain, 16, 245-252.

Connally, G.H., & Sanders, S.H. (1991). Predicting low back pain patients'
response to lumbar sympathetic nerve blocks and interdisciplinary
rehabilitation: the role of pretreatment overt pain behavior and cognitive
coping strategies. Pain,- 44(2), 139-146.

Cornwall, A.,"& Donderi, D.C. (1988). The effects of experimentally induced
anxiety on the experience of pressure pain. Pain, 35, 105-113.

Craig, K.D. (1984). Psychology of pain. Postgraduate Medical Journal, 60, 835-
840.

Craig, K.D. (1992). Echoes of pain. American Pain Society Journal, 1(2), 105-
108.

Craig, K.D. (1994). Emotional aspects of pain. In P.D. Wall and R. Melzack
(Eds.), Textbook of Pain. Third Edition. London: Churchill Livingstone,
261-274.

Craig, K.D., & Patrick, C.J. (1985). Facial expression during induced pain.
Journal of Personality and Social Psychology, 48, 1080-1091.

Craig, K.D., & Prkachin, K.M. (1983). Nonvei:ba[.measures of pain. In R,
Melzack (Ed.), Pain measurement and assessment. New York: Raven
Press.

Craig, K.D., Prkachin, K.M., & Grunau, R.V.E. (1992). The facial expression of
pain. In D.C. Turk and R. Melzack (Eds.), Handbook of Pain (.;
Assessment. London: The Guilford Press. ’

“Crisson, J.E., & Keefe, F.J. (1988). The relationship of locus of control to pain
coping strategies and psychological distress in chronic pain patients.
Pain, 35, 147-154. .



4

Predictability and pain 191

Crisson, J., Keefe, F.J., Wilkins, R.H., Cook, W.A., & Muhlbaier, L.H. (1986).
Self-report of depressive symptoms in low back pain patients. Journal of
Clinical psychology, 42(3), 424-430.

Crombez, G., Baeyens, F., & Eelen, P. (1994). Sensory and temporal
information about impending pain: the influence of predictability in pain.
Behavior Research and Therapy, 32(6), 611-622.

Crook, J., Tunks, E., Kalaher, S., & Roberts, J. (1988). Coping with persistent
pain: a comparison of persistent pain sufferers in a specialty pain clinic
and in a family practice clinic. Pain, 34(2), 175-184.

Dunn-Geier, B.J., McGrath, P.J., Rourke, B.P., Latter, J., & D'Astous, J. (1986).
Adolescent chronic pain: The ability to cope. Pain, 26, 23-32.

" Eich, E., Reeves, O.L, Jaeger, B., & Graf-Redford, S.B. (1985). Memory for

pain: Relation between past and present intensity. Pain, 23, 375-379.

Eifert, G.H., & Plaud, J.J. (1993). From behavior theory to behavior therapy:
The contribution of behavioral theories and research to the advancement
of behavior therapy. Journal of Behavior Therapy and Experimental

Psychiatry, 24(2), 101-105.

Efran, J.S., Charney, R.L., Ascher, L.M., & Lukens, M.D. (1989). Coping sty!zs,
paradox, and the cold pressor task. Journal of Behavioral Medicine,
12(1), 91-103.

Erskine, A., Morley, S., & Pearce, S. (1990). Memory for pain: a review. Pain,
41, 255-265.

Flor, H., & Birbaumer, N. (1994). Psychophysiological methods in the
assessment and treatment of chronic pain. In J. Carlson and R. Seifert
(Eds.), Biobehavioral Self-Reqgulation and Health, Volume 2. New York:
Plenum Press, 171-184.

Flor, H., Kerns, R.D., & Turk, D.C. (1987). The role of spouse reinforcement,
perceived pain, and activity levels of chronic pain patients. Journal of
Psychosomatic Research, 31(2), 251-259.

Follette, V.M., & Jacobson, N.S. (1987). Importance of attributions as a
predictor of how people cope with failure. Journal of Personality and
Social psychology, 52, 1205-1211.




Predictability and pain ) 192

Fordyce, W.E. (1976). Behavioral methods for chronic pain and illness. Salnt
Louis: The C.V. Mosby Company.

Fordyce, W.E. (1983). The validity of pain behaviour measurement. In R.
Melzack (Ed.), Pain_ measurement and assessment. New York: Raven
Press.

Fordyce, W.E., Fowler, R.S., & Delateur, B. (1968). An application of behaviour
modification technique to a problem of chronic pain. Behaviour Research

and Therapy, 6, 105-107.

Fox, i. (1991). The relationship between overt pain behaviour and reported pain
intensity. Unpublished undergraduate research project. Department of
Psychology, Dalhousie University, Halifax, Nova Scotia.

Gamsa, A. (1994). The role of psychological factors in chronic pain. Il. A critical
appraisal. Pain, 57(1), 17-29.

Geisser, M.E., Robinson, M.E., Keefe, F.J., & Weiner, M.L. (1994).
Catastrophizing, depression and the sensory, affective and evaluative
aspects of pain. Pain, 59(1), 79-84.

Gil, K.M., Keefe, F.J., Crisson, J.E., & Van Dalfsen, P.J. (1987). Social support
and pain behaviour. Pain, 29, 208-217.

Gracely, R.H. (1994). Studies of pain in normal man. in P. Wall & R. Melzack
(Eds.), Textbook of Pain. Third Edition. Edinburough: Churchill
Livingston, 315-336.

Heyneman, N.E., Fremoun, W.J., Gana, D., Kirkland, F., & Heiden, L. (1990).
individual differences and the effectiveness of different coping strategies
for pain. Cognitive Therapy and Research, 14, 63-77.

Jahanshahi, M., & Philips, C. (1986}. Validating a new technique for the
assessment of pain behaviour. Behavior Research and Therapy, 24(1),

35-42.

Janal, M.N., Glusman, M., Kuhi, J.P., & Clark, W.C. (1994). On the absence of
correlation between responses to noxious heat, cold, electrical and
ischemic stimulation. Pain, 58(3), 403-411.

Jensen, M.P., Karoly, P., & Braver, S. (1986). The measurement of clinical pain
intensity: a comparison of six methods. Pain, 27(1), 117-126.



Predictabifity and pain 193

Jensen, M.P., Turner, J.A., Romano, J.M., & Karoly, P. (1991). Coping with
chronic pain: a critical review of the literature. Pain, 47(3), 249-283.

Jensen, M.P., Turner, J.A., Romano, J.M., & Lawler, B.K. (1994). Relationship
of pain-specific beliefs to chronic pain adjustment. Pain, §7(3), 301-308.

Keefe, F.J., & Block, A.R. (1982). Development of an observation method for
assessing pain behaviour in low back pain patients. Behaviour Therapy,
13, 363-376.

Keefe, F.J., Bradley, L.A., & Crisson, J.E. (1990). Behavioral assessment of low
back pain: identification of pain behaviour subgroups. Pain, 40(2), 153-
160.

Keefe, F.J., Caldwell, D.S., Queen, K., Gil, K.M., Martinez, S., Crisson, J.E.,
Ogden, W., & Nunley, J. (1987). Osteoarthritic knee pain: a behavioral
analysis. Pain, 28(3), 309-321.

Keefe, F.J., Crisson, J.E., & Snipes, M.T. (1987). Observational methods for
assessing pain: a practical guide. In J.A. Blumenthal & D.C. McKee
(Eds.), Applications in Behavioral Medicine and Health. Sarasota, FL:
Professional Resource Exchange, 67-94.

Keefe, F.J., Crisson, J., Urban, B.J., & Williams, D.A. (1990). Analyzing chronic
low back pain: the relative contribution of pain coping strategies. Pain,
40(3),,293-301.

Keefe, F.J., & Dunsmore, J. (1992a). Pain behavior. Concepts and
controversies. American Pain Society Journal, 1(20), 92-100.

Keefe, F.J., & Dunsmore, J. (1992b). The multifaceted nature of pain behavior.
American Pain Society Journal, 1(20), 112-144.

Keefe, F.J., & Lefebvre, J.C. (1994). Behaviour therapy. In P.D. Wall and R.
Melzack (Eds.), Textbook of Pain. Third Edition. London: Churchill

Livingstone, 1367-1380.

Keefe, F.J., Salley Jr., A.N., Lefebvre, J.C. (1992). Coping with péin: conceptual
concerns and future directions. Pain, 51(2), 131-134.

Keefe, F.J.,’ Wilkins, R.H., & Cook, W.A. (1984). Direct observation of pain
behaviour in low back pain patients during physical examination. Pain,
20, 59-68. :



Predictability and pain 194

Keefe, F.J., Wilkins, R.H., Cook, W.A., Crisson, J.E., Muhlbaier, L.H. (1986).
Depression, pain, and pain behaviour. Journal of Consulting and Clinical

Psychology, 54(5), 665-669.

Keppel, G. (1982). Design and analysis: A researcher's handbook. New Jersey:
Prentice-Hall, Inc.

Kerns, R.D., Haythornthwaite, J., Rosenberg, R., Southwick, S., Giller, E.L.,
Casey Jacob, M. (1991). The Pain Behavior Check List (PBCL): Factor
structure and psychometric properties. Journal of Behavioral Medicine,
14(2), 155-167.

Kleinke, C.L., & Stephenson Spangler, A. (1988). Psychometric analysis of the
audiovisual taxonomy for assessing pain behaviour in chronic back pain
patients. Journal of Behavioral Medicine, 11(1), 83-94.

Lawson, K., Reesor, KA., Keefe, F.J., & Turner, J.A. (1990). Dimensions of
pain-related cognitive coping: cross-validation of the factor structure of
the Coping Strategy Questionnaire. Pain, 43(2), 195-204.

- Lethem, J., Slade, P.D., Troup, J.D.G., & Bentley, G. (1983). Outline of a fear-
avoidance model of exaggerated pain perceptiori - |. Behavior Research ..

and Therapy, 21(4), 401-408.

Levine, F.M., & DeSimone, L.L. (1991). The effects of experimenter gender on
pain repc:iin male and female subjects. Pain, 44(1), 69-72.

Linton, S.J., & Melin, L. (1982). The accuracy of remembering chronic pain.
Pain, 13, 281-285.

Linton, S.J., Melin, L., & Gotestam, K.G. (1985). Behavioral analysis of chronic
pain and its management. In M. Hersen, A. Bellak, and H. Eisler (Eds.),
Progress in behavior Modification Volume 18. New York: Academic
Press.

Lipman, J.J., Blumenkopf, B., Parris, W.C.V. (1987). Chronic pain assessment
using heat beam dolorimetry. Pain, 30, 59-67.

Loeser, J.D., & Fordyce, W.E. (1983). Chronic pain. in J.E. Carr & H.A.
Dengerink (Eds.), Behavioral science in the practice of medicine.
Amsterdam: Elsevier.




Predictability and pain 195

Maier, S.F. (1989). Learned helplessness. Event covariation and cognitive
- changes. In S.B. Klein & R.R. Mowrer (Eds.), Contemporary learning
theories: Instrumental conditioning theory and the impact of biclogical
constraints on learnmq (pp., 73-110). Hillsdale, NJ: Erlbaum.

Maier, S.F., & Jackson, R L (1979). Learned helplessness: All of us were right
(and wrong): Inescapable shock has multiple effects. in G.H. Bower
(Ed.), The Psychology of Learning, Vol. 13, New York: Academic Press,
155-218.

Maier, S.F., & Warren, D.A. (1988). Controllability and safety signals exert
dissimilar proactive effects on nociception and escape performance.
Journal of Experimental Psychology: Animal Behavior Processes, 14(1),

18-25.

Main, C.J., & Waddell, G. (1981). A comparison of cognitive measures in low
back pain: statistical structure and clinical validity at initial assessment.
Pain, 46(3), 287-298.

Malow, R.M., Grimm, L., Olson, R.E., (1980). Differences in pain perception
between myofascial pain dysfunction patients and normal subjects: a
signai detection analysis. Journal of Psychosomatic Research, 24, 303-
309.

Martinez-Urrutia, A. (1975). Anxiety and pain in surgical patients. Journal of
Consulting and Clinical Psycholoqgy, 43, 437-442.

Mechanic, D. (1962). The concept of iliness behaviour. Journal of Chronic
Disease, 15, 189-194.

— e——

Melzack, R. (1983). Concepts of pain measurement. In R. Melzack (Ed.), Pain
measurement and assessment. New York: Raven Press.

Melzack, R., & Wall, P.D. (1965). Pain mechanisms: a new theory. Science,
150, 971-979.

Melzack, R., & Wall, P.D. (1982). The Challenge of Pain. New York: Penguin
Books.

Merskey, H. (1986). (Ed.) Classification of chronic pain: Descriptions of chronic
pain syndromes and definitions of pain terms. Pain, Supplement 3.




Predictability and pain ' 196

Merskey, H. (1892). Limitations of pain behavior. American Pain Society
Journal, 1(2), 101-104.

Merskey, H., & Bogduk, N. (1994). Classification of chronic pain. Description of
chronic pain_syndromes and definitions of pain terms. Second Edition.
Seattle, WA: IASP Press.

Miller, S.M. (1979). Controllability and human stress: Method, evidence and
theory. Behaviour Research and Therapy, 17, 287-304.

Miller, S.M., (1981). Predictability and human stress: toward a clarification of
evidence and theory. In L. Berkowitz (Fd.), Advances in Experimental
Social Psychology. 14, 203-256.

Miron, D., Duncan, G.H., & Bushnell, M.C. (1989). Effects of attention on the
intensity and unpleasantness of thermal pain. Pain, 39(3), 345-352.

Naliboff, B.D., & Cohen, M.J. (1989). Psychophysiological laboratory methods
appilied to clinical pain patients. In C.R. Chapman and J.D. Loeser
(Eds.), Advances in pain research and therapy: issues in pain
measurement, Volume 12. New York: Plenum Press, 365-386.

Naliboff, B.D., Cohen, M.J., Schandler, S.L., & Heinrich, R.L. (1981). Signal
detection and threshold measures for chronic low back pain patients,
chronic iliness patients and cohort controls to radiant heat stimuli.
Journal of Abnormal Psychology, 90, 271-274.

Ohlund, C., Lindstrém, 1., Areskoug, L.E., Eek, C., Peterson, L.E., &
Nachemson, A. (1994). Pain behavior in industrial subacute low back
pain. Part |. Reliability: concurrent and predictive validity of pain behavior
assessments. Pain, 58(2), 201-209.

Oostdam, E.M.M., & Duivenvoorden, H.J. (1987). Description of pain and the
relationship with psychological factors in patients with low back pain.
Pain, 28(3), 357-364. T

Overmier, J.B., & Seligman, M.E.P. (1967). Effects of inescapable shock upon
subsequent escape and avoidance learning. Journal of Comparative and
Physiological Psychology, 63, 28-33.




Predictabliity and pain 197

Parsons, T. (1958). Definitions of health and iliness in light of American values
and social structure. In E.G. Jaco (Ed.), Patients, physicians, and iliness.

New York: Free Press.

Peacock, E.J., Wong, T.P., & Reker, G.T. (1993). Relations between appraisals
and coping schemas: Support for the congruence model. Canadian
Journal of Behavioural Science, 25(1), 64-80.

Peters, M.D., & Schmidt, A.J.M. (1992). Differences in pain perception and
sensory discrimination between chronic low back pain patients and
healthy controls. Journal of Psychosomatic Research, 36(1), 47-53.

Philips, H.C. (1987). Avoidance behaviour and its role in sustaining chronic
pain. Behaviour Research and Therapy. 25(4), 273-279.

Phillips, K. (1989). Psychophysiological consequences of hehavioral choice in
aversive situations. In A. Steptoe & A. Appels (Eds.), Stress, personal
control and health. Chichester, UK: John Wiley & Sons Ltd.

Pilowsky, I. (1978). Dimensions of hypochondriases. British Journal of
Psychiatry, 113, 89-93.

Prkachin, K.M. (1992). The consistency of facial expressions of pain: a
comparison across modalities. Pain, 51(3), 297-306.

Prostack, M., McGrath, P., & Murray, K. (1990). Measurement of spontaneous
strategies for coping with experimental pain. Unpublished manuscript.
Department of Psychology, Dalhousie University, Halifax, Nova Scotia.

Rachman, S. (1988). Panics and their consequences. In S. Rachman & J.
Maser (Eds) Panic: Psychological perspectives. Hillsdale, NJ: Eribaum.

Rachman, S.J. (1990). Fear and courage, Second Edition. New York: Freeman.

Rachman, S., & Arntz, A. (1991). The overprediction and underprediction of
. pain. Clinical Psychology Review., 11, 339-355.

Rachman, S., & Levitt, K. (1985). Panics and their consequences. Behaviour
Research and Therapy, 23(5), 585-600.

Rachman, S., & Lopatka, C. (1988). Accurate and inaccurate predictions of
pain. Behaviour Research and Therapy, 26(4), 291-296.




Predictability and pain 198

Radnitz, C.L., Appelbaum, K.A., Blanchard, E.B., Elliot, L., & Andrasik, F.
(1988). The effect of self-regulatory treatment on pain behaviour in
chronic headache. Behaviour Research and Therapy, 26(3), 253-260.

Reesor, KA., & Craig, K.D. (1988). Medically incongruent chronic back pain:
physical limitations, suffering, and ineffective coping. Pain, 32(1), 35-45.

Romano, J.M., Syrjala, K.L., Levy, R.L., Turner, J.A., Evans, P., & Keefe, F.J.
(1988). Overt pain behaviours: Relationship to patient functioning and
treatment outcome. Behaviour Therapy, 19, 1 91-201.

Rosenstiel, A.K., & Keefe, F.J. (1983). The use of coping strategies in chronfc
low back pain: Relationship to patient characteristics and current
adjustment. Pain, 17, 33-44.

Roth, S., & Bootzin, R.R. (1984). Effects of experimentally induced
expectancies of external control: an investigation of learned
helplessness. Journal of Personality and Socia: Psycholoay. 29(2), 253-
264.

Sacks, C.H., & Bugental, D.B. (1987). Attributions as moderators of affective
and behavioral responses to social failure. Journal of Personality and
Social Psychology, 53(5), 939-947.

Schmidt, A.J.M. (1987). The behavioral management of pain: a criticism of a
response. Pain, 30, 285-291.

Schmidt, A.J.M., & Amntz, A, (1987). Psychological research and chronic low
back pain: a stand-still or breakthrough? Social Science and Medicine,
25(10), 1095-1104.

Schwartz, D.P., DeGood, D.E., & Shutty, M.S. (1985). Direct assessment of
beliefs and attitudes of chronic pain patients. Archives of Physical
medicine and Rehabilitation, 66, 806-809.

Seligman, M.E.P., & Maier, S.F. (1967). Failure to escape traumatic shock.
Journal of Experimental Psychology, 74, 1-9.

Sheehan, D., & Sheehan, K. (1983). The classification of phobic disorders.
International Journal of Psychiatric Medicine, 12, 243-266.

Sigurdsson, A., & Maixner, W. (1994). Effects of experimental and clinical
noxious counterirritants on pain perception. Pain, 57, 265-275.



Predictability and pain 199

Spanos, N.P.,- Brown, M.J., Jones, B., & Horner, D. (1981). Cognitive activity
and suggestions for analgesia in the reduction of reported pain. Journal

of Abnarmal Psychology, 80, 554-561.

Spietberger, C.D., Gorsuch, R.L., & Lushene, R.E. (1970). STAl Manual for the
State-Trait Anxiety Inventory. Palo Alto, CA: Consulting Psychologists

Press.

Syme, S.L. (1989). Control and health: a personal perspective. In A. Steptoe &
A. Appels (Eds.), Stress, personal control and health. Chichester, UK:

John Wiley & Sons Ltd.

Thompson, S.C. (1981). Will it hurt less if | can control it? A cemplex answer to
a simple question. Psychological Bulletin, 80(1), 89-101.

Thorndike, R.M. (1978). Correlational procedures for research. New York:
Gardner Press.

Toomey, T.C., Mann, J.D., Abashian, S., & Thompson-Pope, S. (1991).
Relationship between perceived self-control of pain, pain description and
functioning. Pain, 45(2), 129-133.

Troup, J.D.G., & Videman, T. (1988). Inactivity and the aetiopathogenesis of
musculoskeletal disorders. Clinical Biomechanics, 4, 173-178.

Tunks, E., & Bellisimo, A. (1988). Coping with the coping concept: a brief
comment. Pain, 34(2), 171-174.

Turk, D.C., & Flor, H. (1987). Pain > pain behaviours: the utillvity and limitations
of the pain behaviour construct. Pain, 31, 277-295.

Turk, D.C., Meichenbaum, D., & Genest, M. (1983). Pain_and behavioral
medicine: a cognitive-behavioral perspective. New York: The Guilford

Press.

Turk, D.C., & Rudy, T.E. (1987). Towards a comprehensive assessment of
chronic pain patients. Behaviour Research and Therapy. 25(4), 237-2489.

Turk, D.C., & Rudy, T.E. (1988). Toward an empirically derived taxonomy of
chronic pain patients: integration of psychological assessment data.

Journal of Consulting and Clinical Psychology, 56, 233-238.




Predictability and pain 200

Turk, D.C., Rudy, T.E., Stieg, R.L. (1988). The disability determination dilemma:
toward a multiaxial solution. Pain, 34(3), 217-229.

Turk, D.C., Wack, J.T., Kerns, R.D. (1985). An empirical examination of the
“pain behaviour" construct. Journal of Behavioral Medicine, 8, 119-130.

Turner, J.A., & Romano, J.M. (1984). Review of prevalence of coexisting
chronic pain and depression. In C. Benedetti (Ed), Advances in pain
research and therapy, Volume 7. Rave Press: New York, 123-131.

L

Vlaeyen, JW.S., Pernot, D.F.M., Kole-Snijders, A.M.J., Schuerman, J.A., Van
Eek, H., & Groenman, N.H. (1990). Assessment of the components of
observed chronic pain behaviour; the Checklist for Interpersonal Pain
Behaviour (CHIP). Pain, 43(3), 337-348.

Viaeyen JW.S,, Van Eek, H., Groenman, N.H., & Schuerman, J.A. (1987).
Dimensions and components of observed chronic pain behaviour. Pain,
31, 65-75.

Wade, J.B., Dougherty, L.M., Hart, R.P., Rafii, A., & Price, D.D. (1992). A
canonical correiation analysis of the influence of neuroticism and
extraversion on chronic pain, suffering, and pain behavior. Pain, 51 (1),
67-74.

Waddell, G., Main, C.J., Morris, E.W., Dipaola, M., & Gray, [.C.M. (1984).
Chronic low back pain, psychological distress and illness behaviour.
Spine, 9, 209-213.

Waddell, G., Newton, M., Henderson, ., Somerville, D., & Main, C. (1993). A
fear-avoidance beliefs questionnaire (FABQ) and the role of fear-
avoidance beliefs in chronic low back pain and disability. Pain, 52(2),
1567-168.

Waddell, G., Pilowsky, I., & Bond, M.R. (1989). Clinical assessment and
interpretation of abnormal iliness behaviour in low back pain. Pain, 39(1),
41-54,

Waddell, G., & Richardson, J. (1992). Observation of overt pain behaviour by
phys;mans during routine clinical examination of patients with low back
pain. Journal of Psychosomatic Research, 36(1), 77-87.




Predictability and pain . 201

Wade, J.B., Dougherty, L.M., Hart, R.P., Raffi, A., & Price, D.D. (1992). A
canonical correlation analysis of the influence of neuroticism and
extraversion on chronic pain, suffering, and pain behavior. Pain, 51(1),

67-74.

Walker, L.S., & Greene, J.W. (1991). The Functionai Disability Inventory:
Measuring a neglected dimension of child health status. Journal of

Pedeatric Psychology, 16(1), 39-58.

Wall, P.D. (1994). Introduction to the edition after this one. In P.D. Wall and R.
Melzack (Eds.),The Textbook of Pain. Third Edition. Edinburgh: Churchili

Livingstone.

Wall, P.D., & Melzack, R. (Eds.). (1989). The Textbook of Pain (2nd ed.).
London: Churchill Livingstone.

‘Wardle, J. (1984). Dental pessimism: negative cognitions in fearful dental

patients. Behaviour Research and Therapy, 22, 553-556.

Weickgenant, A.L., Siater, M.A., Patterson, T.L., Atkinson, J.H., Grant, |., &
Garfin, S.R. (1993). Coping activities in chronic low back pain:
relationship to depression. Pain, 53(1), 95-103.

Weisenberg, M. (1980). Understanding pain phenomena. In S. Rachman (Ed.),
Contributions to Medical Psychology Volume 2. Oxford: Pergamon Press.

Weisenbérg, M., Wolf, Y., Mittwoch, T., & Mikulinger, M. (1980). Learned
resourcefulness and perceived control over pain: A preliminary
examination of construct validity. Journal of Research in Personality, 24,

101-110.

Williams, D.A., & Keefe, F.J. (1991). Pain beliefs and the use of cognitive-
behavioral coping strategies. Pain, 46(2), 185-190.

World Health Organization. (1980). International classification of impairments,
disabilities and handicaps - A manual of classification relating to the
consequences of disease. Geneva: Author.

Zelman, D.C., Howland, E.W., Nichals, S.N., & Cleeland, C.S. (1991). The
effects of induced mood on iaboratory pain. Pain, 46, 105-111.



Predictability and pain | 202

APPENDIX A
Subject Selection Checklist

=



o
s
>

Predictabllity and pain | 203

-

SUBJECT SELECTION CHECXLIST

Patient’s name:

Clinician: Tgeatinq vhysician:

Date completed: Physician consent {(date):

Inclusion: Patient must meet the following criteria:

Yes
1. Male

2. Age 19 - 65

3. English fluency

4. In treatment for chronic benign low back pain i.e.
current or past diagnosis of: Chronic mechanical

low back pain; Acute low back strain; Recurrent low
back strain

4

5. Has been in pain for three or more
months (may be in any stdge of==treatment/recovery)

N
i

No current or past diagnbsié;of:
6. Hypertension

7. Cardiac or vascular disease
Rheumatic fever 'f
8. Severe or allergic reactions to cold

10. Previous frostbite to left arm or hand

11. Left arm or hand abnormality such as disease,
surgery, or chronic pain

12, Current major affective or psychiatric disorder

13. Pain due to malignancy, herniated disc or systemic
disorder

14. Other equally painful or debilitating medical
disorder including, Osteophyte, Lumbar
Spondylolysis, Degenerative Facet Tropism, Acute
Low Back Strain of less than three months duration,

Acute Trauma, Ankylosing Spondylitis of the lumbar
region

§ - 000000000-¢0 0000

15. Previous experience with water immersion procedures
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DalhOUSie UniverSity Department of Psychology

Halifax, Nova Scotia
Canada B3H 4)1

(902) 494-3417
FAX: (902) 494-6585,

May, 1992 v
- Procedures for subject recruitment

1. Identify potential subjects from current or past cases;

2. Determine subject suitability according }io "Subject Selection Checklist”;.

3. Obtain verbal consent trom patient’s physician (please note physician's
name and date consent was obtained on selection form);

4. Ask patient whether they would participate in the research;

5. Obtain informed consent;

5, Patient completes questionnaires at clinic and is informed they will receive a
phone call from me o set up appointment at Dalhousie;

6. I will then call patient to arrange appointment at Dathousie;

7. I will call you to arrange an appointment to rate patient's level of handicap and pick up

questionnaires.

Thank you,

Richard Braha, M.Sc.
Ph.D. Candidate

5
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Group ‘
Pain I # Control
82 age Educ? W “aag
0z 24 e 05 20
04 25 10 30 24
17 28 11 09 25 J
o8 31 09 :36 25
39 31 12 28 25,
0 31 13 Oz9 26
19 32 08 v-:§. 27
13 3z 0% 10 oae
03 32 12 3% 29
%7 34 11 24 30
12 34 13 3z 30
14 38 o8 a5 32
11 38 12 21 34
41 39 10 18 26
15 40 12 2z 36
26 41 o8 24 ‘~_' g
07 44 o5 23 47
40 47 oo - a0 as
16 47 10 20. 53
25 52 09 33 54
01 59 09

Predictability and pain

Paived list of pain. and
¢chavacteristics matched
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sentrol aroup subjects’ demearaphic

for_age and education

&QLQJWN=41. ® subject number. ° Years of'éducat;on.

Educ

10



s}

Predictability and pain

"APPENDIX C
Coping Strategies Questionnaire

V]

207



Predictability and pain ' 208

COPING STRATEGY QUESTIONNAIRE

Individuals who experience pain havs developed a number of ways to cope. or decal with, their pair
These include sayving things 10 themselves when they experience pain, or engaging in different
activities. Below are a list of things that patients have reponed doing when they feel pain. For
each actvity, please indicate, using the scale below, how much you engage in that actvity when
you feel pain, where a 0 indicates you never do that when you are cxperiencing pain, a J indicates
that you sometimes do that when you experience pain, and a 6 inditates you always do it when ya
experience pain. Remember, you can use any point along the scale.

0 lo.ooc2. 3 4 s 6
Never K Somcumss : Always

do do that do that

WHEN | FEEL PAIN. ..

1. 1 try to feel distant from the pain, almost as if the pain was in somebody else's body.
2. I leave the house and do something, such as going to the movics or shopping

3. 1 oy to think of something pleasant

4. ] don't think of it as pain but rather as a duil or warm feeling.

5. It is terrible and [ feel it is never going to get any benter.

6. I tell mysell 10 be brave and carry on despite the pain

7. 1 read.

8. I tell mysell that 1 can overcome the pain.

9. | count numbers in my head or run a song through my mind

10. I just think of it as some other sensation, such as numbness.

11. 1t is awful and 1 feel it overwhelms me.

12. 1 play menuwal games with myself 10 keep my mind ofT the pain

13. 1 feel my life isn't worth living.

14. 1 know someday someone will be here o help me and it will go away for awhile.
15. 1 pray w God it won't last long.

16. ] uy not 1o think of it as my body, but rather as something separate (rom me.

17. 1 don’t think about the pain.

18. I try 10 think ycars ahead, what everything will be likc after I've gotten rid of the

IIIIIHHIIIIIIH

o
£,
a

19. I tell myself it doesn’t hurt,

20. 1 t=il myself 1 can't let the pain stand in the way of what 1 have to do.
21. I don't pay any attention to it

22. 1 have faith in doctors thal someday there will be a cure for my pain.
23. No matter how bad it gets,. I know I can handle it

24. 1 pretend it is not there.

25. 1 worry all the time about whether it will end.

26. 1 replay in my mind pleasant experiences in the pasL

27. 1 think of peopie 1 enjoy doing things with.

28. 1 pray for the pain to SLop.

—— 29. ] imagine that the pain is outside of my body

—— 30. I just go on as if nothing happened.
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WHEN [ FEEL PAIN. ..

31. I see it as a chalienge and don’t let it bother me.

32 Although it hurns, | just keep going.

33. 1 feel ! can’t siand it any more.

34. 1 uy to be around other people.

35. 1 ignore it

36. I rely on my faith in God.

37. ] feel like ] can't go on.

38. 1 think of things 1 enjoy doing.

39. 1 do anything 10 get my mind off the pain. :
40. 1 do something I enjoy, such as watching TV or lisiening to music.
41, 1 preiend it is not 2 part of me.

42. 1 do somcthing active, like househald chores or projects.

RUARRARR

Based on all the things vou do to cops. or deal with, vour pain. on an average day. how much
conuol do vou lecl vou have over it? Please drcle the appropriate numbcer. Remember, you can
circle any number along the scale.

0 1 2 3 4 5 6
No control Some controi Complete control

Bascd on all the things vou do to cope. or deal with pain, on an average day, how much are you able .
10 decrease it? Please circle the appropriate number. Remember, you can circle any number along the

e

g

0 1 2 3 4 S 6
Can’t decrease -- Can decrease Can decrease
it at all it some what it compictely

s it e e
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APPENDIX D
Pain Behavior Check List
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PBC
Patient

Please rate how often you did each of the following when in pain during the
past week. Use the following scale to choose a number to rate each behavior.

4 5
|

1
I
!
e

—_——w

i !

Never Occasionally Half the Most of Always

time the time

I

19.

20.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Grimaced.

Held or supported painful part of body.
Questioned, “Why did this happen to me?"
Distorted walk.

Frequently shifted posture or position.
Requested to be excused from tasks or activities.
Took medication.

Moved extremely slow.

Liaped.

Sat with a rigid posture.

Moved in a guarded or protected fashion.

Moaned.

Used a cane, walker, cervical collar, or back or leg
brace.

Requested help in walking.

Stooped while walking.

Lay down during the day.

Was irritable.

Avoided physical activity.

Sighed.

Clenched teeth.
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APPENDIX E
Medical information Questionnaire

6,



12. If you are currently on paid leave from work,
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Medical Information

Name: .
¥
Date of Birth: / / '
dd mm vyy
Marital Status:
What is your current diagnosis?
When did you receive this diagnosis? / /
: dd mm yy
When did your symptoms begin? [/
‘ dd mm vyy

Do you suffer from any other medical problems?

What medications are you currently taking?

1.

2.

3.

Are you currently employed?

Yes ____ Neo

-

If so, Part-time Full-time

10. Are you currently on paid leave from work?

Yes No

If you are currently umemployed, how long have
you been unemployed?

how long have you been off work?

10.

11.

12.
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APPENDIX ‘
WHO Handicap Scale q

I\
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EANDICAP SCALE!

' Centre . ‘ Subiect:

i

Rater : Date

INSTRUCTIONS FOR RATERS

Raters must be familiar with WHO criteria for assessing handicap (see footnote
for reference). :

For each of the seven handicap dimensions listed below, circle the zppropriate

level of disadvantage experienced by the subject as a result of impairment or
disability.

1. Orientation 0 1 2 3 4 s 6 1 . s
2. Physical. v ° : \1 ' 2 3 s s s 7 1 3
‘3. Mobility . . 0 - 1 2 3 1 i 5 7 ' 9
4. Occupation A s 1 2 3 s 5 6 3 3 s
- SOCiai 0 x“‘_ 2 3 . 5 s 7 ' 9
6. Economic o t : 3 ‘ s 6 7 ' 3
7. Other 0 1 2 [ 3 x X X x x 3

Total score:

RATER’S COMMENTS

! Based on criteria pro?ided by the World Health Orginization (1980) in,
"International Classification of Impairments, Disabilities, and Handicaps: -
manual of classification relating to the consequences of disease".
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APPENDIX G
Self-reported Disability and Handicap
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Actvity Inventory

When péoplc have pain, it is sometimes difficult for them to do their regular activides. Did
you have any physical trouble or difficulty doing these activities today because of this
puin? Circle the best answer. '

2

Walkingto -~ NoTruwble © . ALile - Some Trouble A Lot of Impossible
the bathroom; - o - Trouble Trouble
Walking up " NoTruble. = - ALie - Some Trouble A Lot of Impossible
the stairs: ’ g Trouble - - Trouble
Doing No Trouble .. . A Little Some Trouble " AlLotof Impossible
something L. .. Trouble - Trouble

© with g friend/ Co ‘ '
spouse:
Doing chores No Trouble © Aliue ' . Some Trouble A Lot of Impossible
or housework: : Trouble ‘ Trouble
Eating regular  No Trouble ~ AlLile - Some Trouble A Lot of Impossible
meals: . -0 Trouble K . Trouble
Being up all NoTrouble -~  AlLiwle Some Trouble A Lot of Impossible
day without a - .0 . Trouble - Trouble
faap or rest: . ’ ;

Rcmcmber,v}'du arc being asked about difficulty due to pain

Riding the bus’ NoTrouble = | A Liue Some Trouble A Lotof Impossible

or travelling . . Trouble ) Trouble

in the car :

Being at work . NoTruble . ALt S Some Trouble ALotof Impossible

or school all ' - Trouble Trouble

day: '

Excrcising: ‘ No Trouble A Little Some Trouble A Lot of Impossible
: Trouble- : - p Trouble

Reading or No Trouble _ A Little Some Trouble A Lot of Impossible

doing work at : : Trouble .- Trouble

home:

Watching TV: No Trouble A Little - Some Trouble A Lot of Impossible

. "~ - Trouble K Trouble

Walking the NoTrouble -~ AlLiutle . Some Troubie A Lotof Impossible

length of 2 . Trouble .. Trouble .

football field: -

Running the No Trouble . o A Little Same Trouble A Lot of ' {mpossible

length of a _ . Trouble ' Trouble

football fieid: '

Going . No Trouble -~ AlLiwde - Seme Trouble A Lot of Impossible

Shopping: B S - Trouble o B Trouble

Geting to . NoTrouble = ' Alide Some Trouble A Lat of Impossible

slecp at night

© e Trouble. o Trouble
and staying . - : - C
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APPENDIX H
Observational method of pain behaviour assessment for use during
experimentally induced pain: Coding Manual

-
N/
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Appendix A )

Original and modified obsecvational methods of raling pain behaviours'

Behaviour Criginal Modified
ST,
Guarding Abnormally stiff, interrupted, or Abnormally stift..x.
interrupted, or rigid

rigid movement while changing
from one position to another (i.e.,
- when recording sft or during
pacing). It includes patients position tc ansther {L2.,
using canes or walkers, and when getting in and out
cannot occur during 2 stationary of chairs or during step-
posilion (i.e., sit, std, rec). The ups). it includes using
movement must be hesitant or canes or walkers,

interrupted, not merely slow. putting hands an
. thigh(s} to push self up

(8.g., during step-ups or
standing), and cannot
occur during a
stationary position, it
can include using the
edges or back of chair
or railings to assist while
changing positions,
waobbling or losing

i . * palance during

Sy T movement. The

* ; movement must be
hasilant or interrupted,
not merely slow.

movement while | i
changing from one. |

! Qriginal taxonomy taken from Keefe, Crisson, & Trainor (1987). It should be noted .
that several versions of this taxonomy have been used. This appendix was produced for
comparison purposes only, and is net intended for use as a research instrument. Training
senunars and more detailed information ars apparently available. Researchers interested in
the original methodelogy should cantact Dr. Francis Keefe, Box 3926, Duke University

Medical Ceutre, Dutham, NC 27720, US.A.

Appendices: Braha, R.E.D., Goodman, J., & L.cGrath, P.J. (1993). Rating overt pain behaviour in
experimentatly induced pain canditions: preliminary validation of modifications to exisling techniques.

{ASP 7th Word Congress on Pain, Paris, France, August 22-27.
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Bracing

s

Position in which an almosl fully
exlendad limb supporis and
maintains an abnormal
distribution of weighl. It cannot
occur during movement (i.e.,
pacing, shifting), and must be
held for al feast 3 seconds. It
maost frequently is the gripping of
the edge of a bed while sitting,
but can also be grasping a lable,
cane, or walker while slanding.
What appears to be bracing
during movemeant is termed
guarding. It can occur with a leg
if patiant lsans against wall using
no olher support, bul is not
simply the sifling of weight when
standing.

220

Pasition in which an
almost fully extended
limb supports and

_maintains an abnormal

dislribulion of weight. It
cannot occur during
mavement (i.e., during
step-ups or whila
changing from seated lo
standing position or vica
varsa). It most
frequenlly is observed
as the gripping of the
edge of the railings of
the step-up platform, or
the back of a chair while
silling. It can also
include the subject
leaning on their knees
or thighs with arms
exiended whila silling,
or lganing on their
albows. This can also
occur during hand (M/H)
or back (M/B)
mavemant, as long as
lhe moving part of he
body is not the part
which is targeted in lhe
brace. For example, the
subject may show
bracing while standing
by leaning one arm
against the railing while
angaging in hand or arm
movemeni {(M/H) with
their arm. What
appears to be bracing
during movement should
be noted as guarding. Il
canoccurwith a leg if a
subject leans against a
wall using no other
support, but Is not
simply the shifting of
weight when standing.

Appendices; Braha, R.E.D., Goodman, J., & McGrath, P.J. (1883). Rallng overt paln behaviour In

axpotimentally induced pain conditions: preliminary v

Udation of modifi

1o exisling lechniques.

JASP 7th Wetid Congress an Pain, Paris, France, Augusl 22-27,
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Rubbing

Grimacing

Touching, rubbing, or holding the
affected area which includes low
back, hips, and legs for a
minimum of 3 seconds. It
includes patients' hands in
pockets or behind the back, but
nat the hands foided in lap. it
can occur during an interval of
movement or nonmovement,
Patients' palm(s} must be
louching the atfecled area to be
considered rubbing during a "sit."
it a clear view is not available, a
rub is recorded if touching can
be reasonably inferred from ths
patient's position.

Obvious facial expression of pain
which may include furrowad
brow, narrowed eyes, tightened
lips, corners of mouth pulled
back, clenched teelh. It often
rasembles wincing. Observer
must be alert to catch this. [t
often occurs during a shift.

221

Touching, rubbing, or
holding the affected
area which includes low
back, hips, bultocks and
legs prior, during or
after the standing, step-
up or immersion tasks,
or the elbow, forearm,
hand and fingers prior,
during or after the
immersion tasks. It can
include subjects’ hands
in pockets or bshind the
back, but not the hands
folded in lap, |t does
not include the subjact
drying off their arm
following an immersion
task, nor does it include
rubbing the face or
neck, It can cceur
during an interval of
movement or
nonmeovemnent. Patiants’
palm(s) and/or palm
side of fingers must be
touching the affected
area {o be considered
rubbing. if a clear view
is not available, a rub is
racaorded if touching can
be reasonably inferred
from the subject’s
positian.

Obvious facial
expression af pain
which may include
furrowed brow,
narrowed eyss,
tightened lips, corners of
mouth pulled back,
clenched teeth. it often
resembles wincing, It
can also include
exaggerated staring or
looking at the arm which
is currantly being heid in
the cold water
immersion tank, or while
resting it in their lap.
Observer must be alart
to calch this, It often
occurs during & shift in
movemsnt and during a
sigh.

Appondices; Braha, R.E.D., Goodman, J., & McGrath, P.J, (1893). Rating ovest pain bshaviour In
experime.itally induced pain conditions: preliminary validation of modifications to existing techniquss.

IASP 7th Werid Congress on Pain, Paiis, France, Augusl 22-27.
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Sighing Obvious exaggerated exhalation Qbvlous exaggerated
of air, usually accompanied by exhalation of air, usually
shoulders first rising and then accompanied by
falling. Cheeks may be shoulders first rising and
axpanded, then falling. Cheeks

may be expanded. This
can also include
grunting. Sighing is
recorded as "S",
grunting is recorded as
"SIG",

This can include
opening and closing of
the immersed hand
following immersion in
an exaggerated manner,
. . rotating the immersed
g arm from the elbow in
an exaggerated manner.
This does not include
shaking water fram the
. ) hand or arm following
: [ immersion ar moveman!
' of the hand or arm while
subject is drying arm off
but does include
extended (> 1 second)
clenching of lhe affected
fist following immaersion.

Hand or Arm_ N/A
Movement,

This can include
e siratching of the lower
back by either twisling
from hips backward or
from side to sida,
fidgeting ar repaositioning
in chair while seated
during the immersion

¢ ' tasks or during rest
periods during the
standing or step-up
tasks, including arching
af the back and shitling
position. [t can also
include stratching the
shoulders upward,
backward or forward as
well es squaiting and/or
crouching. Back
maovement [s often
accampanied by
sighing.

Back N/A
Mavemeadnt

Appendices: Braha, R.E.D., Goodman, J., & McGrath, P.J. (1883). Rating overt pal'n behavlou( In
experimentally induced pain conditions: prekminary validation of meadifications ta existing techniques.

JASP Tth Word Congmss on Pain, Paris, France, August 22-27.
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Pain Bahavior Scoring Shaat

Date:
‘Subject ¥ ____ Tape ! ___ Condition ____ "Rater ____
“ Intarval Scora
Counter Interval G- B R ¥ 3 H/A K/B | Total
.COId Hater
o Pre-Immersion N

Immersion 1
Braak 1

>SN “ - Get Ready 1

RS L ' Imnarsion 2

Break 2

[t ]

Get Ready

w

b . ’ ’ ’ Immexsion

¢ Break 3

\e

Get Ready

-~

Imneraion

Breakx 4

Gek Raady 4

Immorsion S

Braak 5

Stap=tpa

Gat Ready 1

Step-Up 1

Break 1

Gat Ready 2

Step~Up 2

Break 2

Got Ready 3

Steap-Up 3

Dreak ]
Standing
Got_Ready I
Standing 1

Broak 1

' ' " Gat Ready 2

i Standing 2
* B . . Break 2

Gat Ready 3

Standing 3

Break J
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APPENDIX | -
Low and high predictability verbal instructions:
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Audig_Instructicns
Warw tapnh

1.0 This andie gape will talte o theeapgh aach soticing von will
participate in =oday. Plezss liotan carefally te the taped
instrneriens.  Tyvy vour best t . complete cach fask.  First, Le
szated nent te the voom temperature rank. Do not "test” tha
water. Wain for instructicns before you lower the cradla inte the
wATEY.

2o b gently rest your arm Ln the cradle with yeur Lisud laying
flat <n the support webbking. Tyy not to tense veur arm This
rape will tell vou whan ve lowsr the evadle inte the water il
when ta raise the zradle cut of the water., Onece in the water, L.
ot move your hand. just keep the hand relamed., You wan't neead
te heep your arm in the water for more than 30 seconds.

3. Mow, slowly lower the ersdle to the battam of the tank,
(30" Jelav)
4. Now, slowly raise the cradls <ut ol ths water.

. You hay remove your arm fxyem the oxadle and dry it ff.

o, Move your 38t next to the orther tank and gently rast your sre
in the cradle. Do not lover vour arm in the water until thisg
rtape ashks you re.

PREUTGTING PRIN T

Cept Tangl L

Porope ey shenld be searned net e nha g watzy tanle.

“Whers Lhis tape. eays "PREDICT” say amt lould hew gpainful wen thinl

Ieeping rouv arm in the oold watar tank will ke on o3 3l ol 0
te 10, O being not at all painful and 16 bedng the wed sz
imagsinakle pain.

At mhs wnd or aacle seticity, this nape i)t oask ceu . TREE.WTY,
this means gav cut loud how painful th= acstivi-v actnally was al
i*3 wovsh c- use tha zame O to §0 =ouie,

Par' v spend tee much Zine desidiag. tnss zav snr Jond uhateua;
Ulrer oemss ro mind, You will nor nesd fo ftszpe ooy Sitne i Vo

, ctRrey fuu meve than 30 gecend: .,
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"?RE&T*?"

Femambey . alt 2y cwo lowser vour »im o sans Lhe waneyw, 230 onn foad
the teord "NOWY the moment Tou tas! apy painfalt gensmatioar, '

::>JL—4.§iﬁw17 Loy the sradle to =he boston f the ranit,

RSPy

0" delsy ) ) .

Y, faise the sradle sut of the sansv.

W, “"REFRPTY.

Vou may s4ntly pat your arm dyvy. bt nry €0 remain iested it
pussible. You will now get a 3 minute break. Yeou may ztand o

aied zerenth if you need o but rerurn to the 2a3t as soen ag Lhe
tafe says "Get Raady”. ’

120" delavy
vald Tanks 2

L. "GET KERDV"
2. "PREDICT™

Bemember., aftay you lower vouy svm ints the watey. 3av o Lol
ths wordl "IOW" the moment you feel any painful sensatione.

3. Slowly lowsyr the cradle to the hottom of e Lanl.

W Jelay ”

L may wently pat your arm v far ey £o remain sears il
s2ible. You will now get a ! minure break. Unce again. ya
zznd up and stretch LE vou nesd to but return B KL zenh s
sven ag the tagpe zayz "det Reade”.

P
kS

el sy ,4? : \
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RS

w . viadd Tapde o
. "OET FEALVT &
S

.. YPREDTIT" o

)
Femeambezt . 3Et=y e lowar yomn sw gnr s The water, say our el
rhe wersd "NOW" the memant you {+-1 anr painful sensaticne.

G 3lewl p lewer the eradle no rhe lertton ot the taak.

Wt delav

5

+. Raise the covrsdle cut +f the rarer.
%3 . “RERORT",

.3 vy may gently pat yeur arm gy, Tvy te ramain seated if
possibla, This completes part 1. You will now get anathey o
minute braali. You may stand up ind arretch if you need to b
raturn to the seat as soon as the taps 33ys “"Get Readv”,

~
ol 1807 delay [,.n-r‘-' T 1
ceaseanen sh,ﬂul\
) LOW_PREDICTABILITY <
L. “GET REARDY" \,“ P
){(4 ~. This is pa 3. I ;
Q{, 1, In this actiwvity vou will be .eing the same thm; ag I,-l e ""({ !“
o e~ .

¥ ancapt: THI: time the immersiosn i = -
i b e R L 5 s e —2 b —-L.,'j_'ﬂ.'_-‘w the taps 378 1.
Taise ‘-*u: H‘v— cradle out of rh.*- WRTAY X

b ‘N\W‘ "PRECICT"

ks /{" Fewembar, after you lewer ey aiw int. the watar. =i
the werd “NOW® the mement you f=2-1 anv ;amful senzat

AT N XTI

1o
P
Peie .

1. 3lewly lower the cradle te the keernan of the tank.

w. Bajze rhe oraile out of the wsler,

"L OFERGETY.
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. 3 3
N Jd
" “
M .
o
Teu omayv zeatly pat your auwn dye. o cemain asarad dr
N possinle, She——TmnrlTooS——oUs Yos Wil o gar AanaTle

.minunz hbesak Toeu may stand np and styrersd i STRNYE 225 IR R RN
rEsoirn Lo eat as scon ax the Laps =ay§ "ot Raady”. :)

180" dalay

HIGH PREDICTARILITY

"QET EEADY® .
o ., G=T EERDY P Wk
. ‘2, Thiz ls pavt 3. ;‘

3. In this activity you will ks Joing the same thing as bel..-
except THIS time. THE IMMERZION WILL RE FOR Driy 60 SECONLS. The
timer in front of you will ocunt .dewn the seconds. LIKE BEFORIE.
try to Keep your arm immersed in the cold water: the tace will
telil you to valie rthe cradle ocut of the water whzn tha hiwe
reaches "0Q".

4. "PREDICT"

: -o| .
/f’ﬁyk femember. after you lower yaur arm inte the water, ss; out ..
the worl "NOW" the mement you teal any painful sensationz.

1, 3lewlr lower the cradle fe the bottom of the tanlz.

A0" Jdelav :

4. Raise rthe cradle cut Ff the ustar.

<. "REPORT".

oy may zently pat your a1 jree. Try to vemain seated if
peeaible, This complatea all the activitier invaiving the wal..,
taals.  You'will noew gen another 3 minute hbreak. D Pou may Lo
ou, and stretch if vau nasd To.

’ e

A w, M-“(rok M‘]
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N4 v
; it
\ '
. . 2 - M
. E”r;"im&qrs L)
: I. This iz pues ¥ Flease liztan 2sv=fully to vde taped

instructisns. . Try veur beet o ~oaelets soch tsal, FLvst, sl
in feent of the plandsem in the aves warlked with. o zgnare.

=L S PREDICTING PAIN: STEP-UPS

By ncw you zhould b2 standing in €ront af the platform in the

area marksd with ag="Ri. 51‘,(,\4’

- Whent thias taps 3ays "PREDICT" sav cut loud hesw gainful you think
ceepping up and down off the pla T AT Yeur own paes will be v

g0 " ) : ' _ 4 gonle of 6 oo 10, 0 being not at all painful and 10 keing th=
, worsnt imaginaple pain. .
- PO T ‘ R . . .
; . At the end of =ach activity, this tape will =ask v e CREERO,
ol this ‘means say ous loud how painful the activity actually was ar
its werer -- uee.tha szame 0 to 10 scale.
- ' o : Don't spend toc much time deciding, juet say ocut lauld whataver
’ ) firat comes to mind., You will not need to do stap-upg 20 mote
e than 80 seconds.

1. 7.K. "PREDICT"

Bemzmbar. after You start the step-ups, say out loud the wod
"MW the mement vou feel any painful sensaticns.:

2. Begin the step-uges.

o Jelay

. Step

at “REPJURT".

Yon will new AT 2 f minute bresl, Yoo may arver sy §0 e rimesl

to Bt yeturn to She area marked winh the squars iy séon ay ke
taps zavs "Sat R2ady”.



Predictability and pain

1

Remember. sEter you 2
vau feel any painful sansatis

2l

.

"IET RERLY

Jdlar pon will e deing
the exervrise will

"PRELICT"

—
T

Bzzin the ztep-ups.

5

LT Y

.

tapz sSays

2.

kensmhar,
vou f2el any

3ToP!

"REPIKRT"!

“"GET READY™

3Tarh. ia
]

L

| LOW_PREDICTARILITY STEP-UPS
Coﬁﬂ\\ﬂﬂt_ wh\ T 45%&;

cehe zam= V1 hing as befaore 2m
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vOTHIS e

NI
n Try to k2ep going at raour 4
pac~e until the tap: sayz to stop. 1; W f“$°

Gen

v

o~
~

4
¢
n&.

Yoy will now get a 3 minute bresk. You may styretch
te but return to the area marked with the square &as
"Get Ready".

HIGH PRECICTABILITY STER-URS

Lo~ g
LE o e
soon as the

In this activicy weou will Le Jdoing the zam= rhiny 32 L=t~

weept THIS time,
timer in tront of vou will connt Jdewn the seoonds.
step-up At your own pace:
timer rezches

"FREDICT"

Bezin khe

20 d=2la;

ceae =

-
o

2T0p?

REE FET"!

npe,

THE epercise WILI last esds 1B0 SECONDS.

painful =zenszaticns.

SteEp-Ups.

The
LIFF BEFORF.

34»Y5’ }ﬁ S{UYyo

st Lekd £he weal UMWY ~ha weameenl

the taps will tell you o crog whee 1

affzr you starh, £ay Ut Lond the sword "HEET Phe uedanda
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this sompletz: Pure A. Yeag i b temr gt a2 ominute Lasak 1St e
-he JaET scRivity.  ov may srvatoh (£ wau need oo bt yaesuvse e
ar23 nmarked itk the Squspe x- 3en ak, the nape ahya "He Prma 200,

R ]

120" delay

- e w
ek udy ¢ .,
M3 is Fart,ﬁ. Pleges ficten rzrefully te the nwspsd '
insernotions. | Try your bect ta womplene each task., Faxst. o1 td
im Fvept of =he platform in the 3res mavksd «cith 5 sausys

PREDICTING PRIN: STANDING

By new vou snould be standing in frent of nhe platfarm in Fie
sres marleed with the s3uare.
A\

Wh=n =his & 3ays "PREDICT“ say wut loud haw paiptul wen rhoaad
rm till = on 3 scale ot ¢

<ap
standing s%ill on the plati: lsi, 0
being not 3t all painful and 10 being the worst imapinatls pain

Ac rhe eni «f =ach aczivity. this tape will ask you to TRERRT".
=hie means 33y out loud how painful the activity actually waz at

-

irs worst -- use the same 0 %o 10 scsis.

M pen't spend too much time deciding. just say out loud whare:s-
first comes ts mind. Yeu will net nead to stand still «n rhe
platferm for more than 60 seconds.

1. ¢.K. "PREDICT v

Eamsmbar. afrey you start, =ay ~ut liud the ward "NOWY the wam=nt

yeu feel any painful sensations.

-

Step-up <nts the platform and bzein the stationary starcding.

A0 delav
" 1. Step!

4. "REPCRT"!

o .
" ; W e e .

feu will acw get a 3 minute breal.” Touomay stretsh 15 o =

te bUT return to the ares mavked with the aquare zsf seon g Fhe
sape says "Gsr Resdy”. . v

o
cesrcvenms
ERAt dalsy

Ay

231

e

4

O



oot

) LOW_PREDICTABILITY STANDING
i © 1. "3ET FERDV"

thawe yon will ke doing the same thing s befaorve zmzepn THIS tine
the exsrrise will meslinsar.

e ’4Try o ka2p going until the ryp.
ayE Ko aRGp. cone '
-F' _{‘1 1% (14874~ U/\,('\\ H.‘-*\f‘- }‘75*0 ,.{'BP,
2. YPREL:TOT™
O?M.“,S‘ .
Bemamb2v, after you start, say -ut Lond the wead “HOWY wha et
you €22l any painful sensations.
3.

srzep-up onte the platferm and Lezin the STRATIOHNARY STANLIUN

=

4. STOP!

S. "REPIRT"!

You will asw set a 3 minute break. You may stretch if veu naed
to but return to the area marked with the square as soon as the
tape says '"Get Ready”.

avmamacs

190" delsay
HIGH PRERICTABILITY STER-UPRS
1. "GFT READY"
o=
In this activity you will be duing the same thing zs halg s

except THIS time. the exercise will last -orisx 180 SECONDS. The
timer in front of you will ceunt down the seconds.

The tape will
Es}] wmi o stop when the timer remachas "0V,
73

1, "PRELELITY

P 5

Remsmber. sfter you start. szy cut liad the word “tOW® cha neas ol
you fzel any painful sensations,

4, Stzpenp onto the platform and Le2gin the astativnary standiag

10" Je] 4y

Y. FIOFRL

£, "RERCET"! S
o Lavs new cwnplened all the actititisr. Thank vou.
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APPENDIX J _
Video shoot scene directory
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"1 JFs=FnS T B2 16T

o ahacn ©
ez wiil T3
Iavi2g,

Zoimg to £e 1aoveolesd
o orsra thaes 248 hour

I, waTEe teobE L Fat 5t30CI1nE 0@nt KT T ) QpusE

Fit3zs. ot will Ee 301Nng ~hat &= Gall $ha tomersion. &a2%i%10155.
Thizs tavoles the two tUDS OF Wwamar in taa coraer.,

g Wiil demorztrass ths proper usa of The 1an2azio0 tend s,

2% wacm Tankl =

Be £ TING @ SaeToer#nla Dosificn e ¢ [:-k.la i‘
HM“/Y!&IC{ S R h}“- ﬂ. e R .
ZatE sEa 1 ZoEslsd ﬂ'—)J .
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..
A
K

Lit3 Bl Sng.t eitd Cuv
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Y
A,

Ce R " Meut, slide ycur seat over to the other tank.
£7. Pat moves to cold water tankl
The other tank is Tilled with ccld water.

£8, Fat sits #t cold tankl

oL Again. first, have a s2at and try to find & comforstable poesiticn . Y
v C . " mext to tha tank. :

{9, FPat puts arm in cradlel
Next. gently rest your ara in th2 cradle cver the tank.
(10, Fat lowers arm into water]

o Now, slowly lower your arm to the bottom of the tank in ca
smeooth movement.,

[1t. Pat lowers arm 1nto waterld

This tank 1s where you'll do mest of tha activities.

Once again, during the actual activities, a tape recording will
tell vou enactly what to do and when to raisa the cradle out of

the water [FPat removes arm, dries offl.affter you've taken your
#rm zut of the water, try to reméin seated. ) You may dry your ara

off though.

Fause
\

L12. Ecard with Fat gointingl

P

TTVITY TR ree— rg—the preowdares 10 the™
romi~ You will be asbeg to predict how «F painful you
f think putting yoyr hand in the ccld water "o ecTmo=—

ST

will Be. Then You'll be asked te put your hand in the celd water
for sixty secopds. A taped recording will tell you when to put
your hand in e water and when to take your hand cut of the
water. As s¥on as you take your hand ocut of the water, the tape
will ask yoid to "repert”. This means say out loud how painful
the activify was on a ¢ to 100 scale, O being not painful at all,
100 being/the woerst imaginable pain or pain 99 bad as it can bel

During/ea:h activity, we'd like you to say aloud the word “aowlh
the mgment you begin to feel any p{jnful sensatioms.

]
vou/ill do this 3 times. GBetween'@ach immersicn, vou will get a
¢ 3 minute break, the tape will let you know what to do.

LS
fter this, you will aéés a descriptien on the tape about the
Aeut activity which also invelves the immersicen tank. T7ry to do
what the tape says #2s dest you can.



Predictability and pain S 236 .

£13. Platform with Fat standing xn“frontll

Mext. yoeu'll do zome enercise actxvxtzes on the platform in the ) .
¢ther corner.

You will be #eked to do 2 types of activities: step-ups and
standing.

Step-uvps simply mean climdbing ontc the platform s0 that beth fact
land o the platform. Then zstep-deown 2rd repeat. The model wil) o
demonstrate how this is done.

[14. Fat steos—up & down, slowly at first thenquicherl

Standing mzans simply stapping up cnte the platform and standing
still without helding the railings. or stepping-off.

£1S. Pat steps—up & sthnds still-~ stay on platform for last part
of marvatianl : :

Like in the first acfivity, tha tape will a5 you te predict how
=3 painful you thinf stepping up and dewn from the platform sow
thrermoactes Wwill be., Than the tapa will ask you to stap up and
down off the platfprm. The tapad recording will tall you when to
start and stop. AY socon as you stop, tha tape will ask you to
“report". This ans say out loud how painful the activity was
on a 0 te 100 secdle, O being not painful at all, 100 being the
worst imagirablg pain or pain as bad as it can be!

ivity, we'd like you to say aloud the word “sowt”

During each ac
begin tc feel any painful sensationc.

the mement yg

is 3 times. FEetween 2ach time, you will get 2 3

You will do
tha taped instructions will let you know what tc

minute brealk)

do.

After thig) vou will here & description on the tape abocut the
next actifity whigh also involves the step-up platform, Try te
he tape says as best you can.

activity also involves the platform with railings. This

b2 tapa will ask you to predict how-of painful you thinl
1 T trrrp il Wi ll

han the tape will ask you to step up on the platform and

¢ stand still for three minutes without touching the

ings if you can, and without stepping off if you can. Tha

taped recording will tell you when to start and stop. As scon as

yfu stop, the tape will ask you to "“repert”. This means say cut

cuc how gainful the activity was on a8 U to 100 scale, O being



Predictabllity and pain . 237

not peinful &t all, 100AH2ing the werst imaginabla paia o BRies
&5 bad as 1t can be! -

-
WYou will do this”5 times. Between each time, you will get a 3 .
minute break #fan you may sit down or get off the platform, tre
tiped instpACticns will let you know what to do. :

Aftar 1S, vou will hera2 a description on the tape about the
nantActivity which alse invelves the step-~up platfarm. Try tc
doAhat the tipe says as best you can.

STl B e St
7 .7 . , / e
‘/"Lu;ém_s- /9&4% /ea/ et 7O ¢ A

s
Mw% . Do qwh et /f%ém
fatan. ¢ $a-7 WMWWW}V/M
m\q’-f?/ Wy on O\M;_O -}v,iLPO Z:J’L)m
Wt ponedl oll, |oo
vfystm?%‘“f‘m“ Vo (4 g
Frlse ) bamy 221 ﬁ"ﬁf\%’ iuul e 7 795“7

KLG’VA, %’L’- [,/M\ ik

S B oy b st
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APPENDIX K
Three consent forms

Y
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Nova Scotia

N
PpUR

Victoria - 1278 Tower Rosad
H Halitax, Nova Scotia
General Hospital v |
Our file no:

Consent to act as a subiject in a research study

THE EFFECTS OF CONTROL AND HANDICAP ON PAIN
, Principal Investigator

Richard Braha, M.Sc.

Department of Psychology

Dalhousie University

Halifax, Nova Scotia

Co-investigators

Patrick J. McGrath, Ph.D. John Clark, M.D. .
Department of Psychology . Department of Anaesthesia
Dalhousie University Victoria General Hospital
Halifax, Nova Scotia Halifax, Nova Scotia

Introduction and purpose

You are being asked to participate in a research study at both the Victoria
General Hospital and Dalhousie University. The purpose of the study is to
determine how pain affects your thoughts and behaviour and how your thoughts
and behaviour affect your experience of pain, Before you decide what you want
to do it is important that you understand several things that you have a right
to know about any research study that you are asked to participate in.

Nature of study

If you chose to participate in this study, you will be seen at the Victoria
General Hespital and at Dalhousie University. At the Victoria General
Hospital you will be asked to complete several questiconnaires which look at
what you think about vour pain and how your pain has affected you. At
Dalhousie University you will be asked to participate in four short activities
which will look at your reacticns to pain. In two of these activities, you
will be asked to put one hand and arm in a tub of very cold water. This may
become painful. In the other two experiments, you will be asked to stand
still in one spot and do some step-climbing ontoc a one-step high platform.

The study will be done over two separate visits. On one day you will be asked
to complete the questionnaires at the hospital and, on the other day, you will
be seen at PDalhousie University. Each day you will be seen for about 1 hour.

.Expenses

If you chose to participate in this study, you will receive compensation for
some of your expenses. This will include a reimbursement for any
transportation and parking costs involved in travelling tc the hospital and
Dalhousie University. - .



Predictability and pain ‘ 240

Risks and benefits

None of the tasks you will be asked to do involve any risk of injury. At the
hospital, the questionnaires are all paper and pencil tasks which require that
you pay attention and your eyes may become tired, but you will be given ample
opportunity to rest between tests if you find them tiring. At Dalhousie '
University, the two activities that involve putting one arm in a tub of very
cold water may be uncomfortable and even painful. However, although these
activities may be unpleasant, there is no risk of injury. While it is
unlikely that you will benefit personally by participating in this study, your
participation will help us to better understand the kind of things that affect
people’s experience of pain. This type of understanding may eventually help

us to develop better procedures for treating people with chronic low back
pain.

Withdrawal from the study

Taking part in this study is entirely voluntary. You are free to refuse to
participate. You may also enter the study and withdraw at any time. Your
decision whether or not to participate in this study will in no way affect the
type or quality of treatment that you will receive for your pain.

Confidentiality

All identifying data will be kept confidential. Any publications or
presentations of the results of this study will' include only group data and
will not include any individual data. Should you decide at a later date to
withdraw from this study, your data will not be included in the results of
this study. By consenting to participate in this study you are also agreeing
to the researchers obtaining during the study the following information from
your medical chart: diagnosis and duration of condition.

Voluntary consent

I have read the preceding document or have had it read to me and I understand
its contents. I have had the opportunity to ask questions and understand that
any further questions can be answered by contacting either Mr. Braha (421-
9951) or Dr. John Clark (428-4130). My signature below indicates that I
freely agree to participate in the study.

B et b e R R T R T R — an - . - o ——

Signature of the witness Date
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Dal housie Unive rsity Department of Psychology

Halifax, Nova Scotia
Canada B3H 4)1

(902) 494-3417
FAX: (902) 494-6585

Consent to act as a subject in_a research study

THE EFFECTS OF CONTROZL AND HANDICAP ON PAIN

Investigatoxs
Richard Braha, M.Sc. ‘Patrick J. McGrath, Ph.D.
Department of Psychology Department of Psychology
Dalhousie University Dalhousie University
Halifax, Nova Scotia Halifax, Nova Scotia

v

Introduction and purpose

You are being asked to participate in a research study at both your
physiotherapy clinic and Dalhousie University. The purpose of the study is to
determine how pain affects your thoughts and behaviour and how your thoughts
and behaviour affect your experience of pain. Before you decide what you want
to do it is important that you understand several things that you have a right
to. know about any research study that you are asked to participate in.

Nature of study

=
1f you chose to participate ir this study, you will be seen at the ]
physiotherapy clinic and at Dalhousie University. At the physio‘clinic, you
will be asked to complete several questionmnaires which look at what you think
about your pain and how your pain has affected you. At Dalhousie University
you will be asked to participate in four shoxt activities which will look at
your reactions to pain. In two of these activities, you will be asked to put
one hand and arm in a tub of very cold water. This may become painful. 1In
the other two experiments, you will be asked to stand still in one spot and do
some step-climbing onto a one-step high platform. The study will be done over
two separate visits. On one day you will be asked to complete the ‘
questionnaires at the clinic and, on the other day, you will be seen at
Dalhousie University. Each day you will be seen for about 1 houx.

Expenses

If you chose to participate in this study, you will receive a small cash
honorarium. This honorarium will include a reimbursement for any
transportation and parking costs involved in travelling to the clinic and
Dalhousie University.

Risks and benefits

None of the tasks you will be asked to do inveolve any risk of injury. At the
clinic, the questionnaires are all paper and pencil tasks which require that
you pay attention and your eyes may become tired, but you will be given ample
opportunity to rest between tests if you find them tiring. At Dalhousie
University, the two activities that involve putting one arm in a tub of very
cold water may be uncomfortable and even painful. However, although these
activities inay be unpleasant, there is no xisk of injury. While it is
unlikely that you will benefit personally by participating in this study, your
participation will help us to better understand the kind of things that affect
people’s experience of pain. This type of understanding may eventually help
us to develop better procedures for treating people with chronic low back
pain. »

7

4
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Withdrawal from the study

Taking part in this study is entirely voluntary. You are free to refuse to
participate. You may also enter the study and withdraw at any time. Your
decision<whéther or not to participate in this study will in no way affect the
type or quality of treatment that you will receive for your pain.

Confidentiality

All identifying data will be kept confidential. BAny publications ox
presentations of the results of this study will include only group data and
will not include any individual data. Should you decide at a later date to
withdraw from this study, your data will not be included in the results of
this study. By consenting to participate in this study you are also agreeing
to the researchers obtaining during the study the following information from
your medical chart: diagnosis and duration of condition.

- Voluntary consent

I have read the preceding document or have had it read to me and I understand
its contents. I have had the opportunity to ask questions and understand that
any further questions can be answered by centacting either Mrx. Braha (421-

9951) or Dr. McGrath (494-3581). My signature below indicates that I freely
agree to participate in the study. ’

. e L S S S T P T P ¥ VI P Py P et g P Sy P e . e g oy e ————— e e

——— o —— —— o e e St A ——— > Yo - -y T - v ————— e e o o e e

> ™ Wt A . e e e o S S e o S o e e T M A S Y T - ——— o o o —— —

Signature of the witness Date
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Nova Scotia Rehabilitation Centre

1341 Summer Street
Halifax, Nova Scotia B3H 4K4

Phone 902—422-1787 F |
HOWARD L. MOFFATT, B.Sc., B.Ed., M.A, Fax 902-—425-6466 T 1 ¢ h
Breygent. Board ot Oirectors il i.E l‘-‘ 1Y
DAVID R. MYATT, H.C.OM.. C.H.E. R v,
Eascutive Director “;s g
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OUR FILE NUMBER

Consent to act as a subject in a research study
THE EFFECTS OF CONTROL AND HANDICAP ON PAIN

Investigators

Richard Braha, M.Sc. Patrick J. McGrath, Ph.D.
Department of Psychology Department of Psychology
Dalhousie University Dalhousie University
Halifax, Nova Scotia Halifax, Nova Scotia

William B. Currie, M.A.

Department of Rehabilitation Psychology
Nova Scotia Rehabilitation Centre
Halifax, Nova Scotia

Introduction and purpose

You are being asked to participate in a research study at both the Nova Scotia
Rehabilitation Centre and Dalhousie University. The purpose of the study is
to determine how pain affects your thoughts and behaviour and how your
thoughts and behaviour affect your experience of pain, Before you decide what
you want to do it is important that you understand several things that you
have a right to know about any research study that you are asked to
participate in.

Nature of study

If you chose to participate in this study, you will be seen at the Nova Scotia
Rehabilitation Centre and at Dalhousie University. At the Rehabilitation
Centre you will be asked to complete several questionnaires which look at what
you think about your pain and how your pain has affected you. At Dalhousie
University you will be asked to participate in four short activities which
will look at your reactions to pain. 1In two of these activities, you will be
asked to put one hand and arm in a tub of very cold water. This may become
painful. 1In the other two experiments, you will be asked to stand still in
one spot and do some step-climbing onto a one-step high platform. The study
will be done over two separate visits. On on« day you will be asked to
complete the questionnaires at the hospital and, on the other day, you will be
seen at Dalhousie University. Each day you will be seen for about 1 hour,

Expenses

If you chose to participate in this study, you will receive a small cash
honorarium. This honorarium will include a reimbursement for any
transportation and parking costs involved in travelling to the hospital and
Dalhousie University.
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Risks and benefits

None of ‘the tasks you will be asked to do involve any risk of injury. At the
hospital, the questionnaires are all paper and pencil tasks which require that
you pay attention and your eyes may become tired, but you will be given ample
opportunity to rest between tests if you find them tiring. At Dalhousie
University, the two activities that involve putting one arm in a tub of very
cold water may be uncomfortable and even painful. However, although these
activities may be unpleasant, there is no risk of injury. While it is
unlikely that you will benefit personally by participating in this study, your
participation will help us to better understand the kind of things that affect
people’s experience of pain. This type of understanding may eventually help

us to develop better procedures for treating people with chronic low back
pain.

Withdrawal from the study

Taking part in this study is entirely voluntary. You are free to refuse to
participate. You may also enter the study and withdraw at any time. Your
decision whether or not to participate in this study will in no way affect the
type or quality of treatment that you will receive for your pain.

Confidentiality

All identifying data will be kept confidential. Any publications or
presentations of the results of this study will include only group data and
will not include any individual data. Should you decide at a later date to
withdraw from this study, your data will not be included in the results of
this study. By consenting to participate in this study you are also agreeing
to the researchers obtaining during the study the following information from
your medical chart: diagnosis and duration of condition.

Voluntary consent

I have read the preceding document or have had it read to me' and I understand
its contents. I have had the opportunity to ask questions and understand that
any further questions can be answered by contacting either Mr. Currie (422-
1787) or Mr. Braha (421-9951). My signature below indicates that I freely
agree to participate in the study.

e T e . S o D e e e e oy e ey —— ——— — — — - o > - At e

Signature of the witness’ Date





