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ABSTRACT 

Fibromyalgia is a chronic pain disorder of undetennined etiology that affects the 

musculoskeletal system. Previous research has indicated that fibromyalgia patients have 

an increased sensitivity to painful stimulation compared to normal controI subjects. 

These kd ings  are in keeping with the hypervigilance mode1 of pain perception 

(Chapman, 1978) which States that ce& chronic pain patients have a heightened 

responsiveness to experimentally induced pain, showing increased attention to external 

stimulation and a preoccupation with pain sensations, More recent research has 

demonsnated that the pattem of hypervigilance observed in some fibromyalgia patients 

extends to other sensory domains, suggesthg a generalized pattern of hypervigilance 

which is marked by the amplification of a variety of external and interna1 noxious 

sensations (McDermid, Rollman, & ~VcCain, 1996). Rollman and Lautenbacher (1993) 

refer to this altered perceptual style as "generalized hype~gilance". 

Although this concept provides a useful fiamework for conceptualizing the 

behaviour of some patients, it is understood poorly at the present time because it is still in 

its preliminary stages of development. Accordingly, the purpose of this study is to clan@ 

the nature of generalized hypervigilance. Two main issues were addressed: 1) 1s a pattern 

of generalized hypervigïlance unique to patients with pain disorders of undetermined 

origin, like fibromyalgia, or does this pattern extend to patients who have conditions with 

a known etiology? Generalized hypervigilance was measured by the Somatosensory 

Amplification Scale, 3) What variab les contribute to generalized hypervigilance? There 

have been no pnor anempts at identifj4r.g the underlying contributing mechanisms for 

this concept. The roles that anxiety, monitoring, symptom attribution, and maladaptive 

pain coping style may play in the prediction of generalized hypervigilance were assessed. 

T m - t h r e e  fibrornyalgia patients, 29 rheurnatoid arthritis patients, 26 

temporomandibular joint dysfunction patients, and 34 healthy volunteen participated in 

rhis study. The fibromyalgia and the temporomandibular joint dysfünction patients 

represented conditions of undetemüned etiologies whereas patients with r h e ~ o i d  



arthritis represented a condition with a known organk basis. 

Contrary to hypotheses, the results iliustrated that the groups of chronic pain 

patients with disorders ofundetemiined origin did not differ fiorn those with a disorder of 

determined etiology on the measure of generalized hypervi,oilance. Multiple regression 

analyses revealed that different variables are involved in the prediction of generalized 

hype~@ance  for the various groups of chronic pain patients- Trait anxiety was shown 

to be the best predictor for the fibromyalgia patients whereas bodily monitoring was the 

strongest predictor for the arthritis patients and the patients. The results of th is  

study are discussed in terms of the clinical and research implications. 

Keywords: chronic pain, pain perception, bype~gilance,  somatosensory amplification, 

fibrornyalgïa , rheumatoid arthritis, temporomandibular joint dysfunction 
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CHAPTER 1 

INTRODUCTION 

O v e ~ e w  

Fibromyaigia is a chronic pain disorder of undetermined etiology that affects the 

musculoskeletd system (Goldenberg, 1989). Previous research has indicated that 

fibromydgia patients have an increased sensitivity to painfùl stimulation compared to 

normal control subjects (Scudds, R o h a n ,  H a m  & McCain, 1987). These findings are 

in keeping with the hypervigilance mode1 of pain perception (Chapman, 1978) which 

States that certain chronic pain patients have a heightened responsiveness to 

experirnentally induced pain, s howing increased attention to external stimulation and a 

preoccupation with pain sensations. More recent research has demonstrated that the 

pattem of hype~gilance observed in some fibromyalgia patients extends to other sensory 

domains, suggesting a generalized pattem of h y p e ~ g a n c e  which is rnarked by the 

amplification of a variety of external and intemal noxious sensations (McDermid, 

Rollman, & McCain, 1996). R o b a n  and Lautenbacher (1993) refer to this altered 

perceptual style as Jeneralized hype~@ance." This concept is still in its prefiminary 

stages and is not well understood at the present time. The goal of this study is to clarfi 

the nature of generalized hypervigilance by addressing two main issues; each is outlined 

below briefly. 

1. 1s a pattern of generalized hype~gilance unique to patients with pain disorders of 
undetermined origin or does this pattern extend to pain patients who have conditions 
with a known etiology? 

Research has shown that some fibromyalgia patients have increased perceptual 

sensitivity to a variety of noxious somatosensory stimuli. One of the goais of the present 

study is to determine if this pattern of generalized hypervigilance is common to patients 

with conditions of undetermïned origin or ifthis pattern extends to pain patients with 

conditions that have an organic etiology. 



For the present study, fibrornyalgia patients and patients wit h t emporomandibuIar 

joint dysfùnction syndrome were chosen to represent disorders with an undetermined 

etiology whereas rheumatoid arthntis patients were selected to represent a condition with 

an organic basis. It is hypothesized that patients with pain disorders with an 

undetermined origin will respond similarly on a measure of generdied h y p e ~ d a n c e  

and wiU report higher scores compared to those patients with a condition with a known 

organic basis. Specific reasons for this hypothesis are discussed in a later section. 

3. Desconstnicting generalized hype~@ance:  Group differences and predictive 
ability . 

Although R o h a n  and Lautenbacher's concept of generalized hype~giiance 

provides a useful fiamework for conceptualizing the behaviour of some fibrornyalgia 

patients, it is Limited because it offers no explmation regarding the potential underlyins 

mechanisms. Accordingly, one of the primary goals of the presenr study is to identm 

what variables are assotiated with this concept. AIthough senerdized h y p e ~ g i a n c e  is 

likeIy iduenced by a variety of factors, my main interest is in examining the contnbuting 

role of psychological variables, 

It is hypothesized that the following variables are involved in generalized 

h y p e ~ g l a n c e :  (a) anxiety: a tendency to have high levels of trait anxieîy and somatic 

anxiety (defined as the tendency to expenence anviety primariiy as somatic distress), (b) 

monitorin,o of bodily sensations and monitoring of threatenïns events, (c) symptom 

attribution: a tendency to make physical attributions for unpleasant, yet common, bodily 

sensations rather than attributing such sensations to psychological or environmental 

causes and, (d) pain coping response: a tendency :O use maladaptive or "catastrophizing" 

responses instead of active coping strategïes to deal with pain. 

These tiypotheses were initially based upon previous research findiigs 

(McDennid et al., 1996; R o h a n  & Lautenbacher, 1993), dinical observation of 

fibromyalgia patients, and anecdotal reports f?om this patient population. Empirical 

support for the selection of these contnbuting variables was found in various bodies of 



research that have examined processes related to generalized hype~gdance.  More 

specikaily, studies that have identified factors shown to influence the detection, 

perception, interpretation o c  and response to bodily sensations provided the theoretical 

foundation which justifies the selection of these variables (Barsky, 1992; McHugh & 

Vallis, 1986; ~Mechanic, 1986; Miller, 2 987; Robbins & Kirmayer, 1986; Robbins, 

Kirmayer, & Kapusta, 199 1; Schwartz, Davidson, & Goleman, 1978). 

gr ou^ Differences 

Do fibromyalga and temporomandibular joint dysfunction patients, patients with 

conditions which lack a clearly established etiology, respond sunilarly on the measures 

believed to underlie generalized h y p e ~ d a n c e ?  Do their responses m e r  fiom those 

given by the rheumatoid arthritis patients? 

It is predicted that the frbromydgia and the temporomandibular joint dysfùnction 

patients wili have sirnilar scores on measures of anxiety, monitoring, symptom 

attribution, and pain coping style. More specifically, it is hypothesized that these patients 

will report higher leveis of anxiety (trait and somatic) and rnonitorin,o (of bodily 

sensations and of threatenins events), will make more somatic, versus psycholo@caI or 

normalinng, attributions for comrnon bodiIy sensations, and will report higher scores on 

a measure of maladaptive pain coping compared to the rheumatoid arthritis patients. A 

detailed explanation of these hypotheses dong with supporting research evidence is 

presented in a later section. As well, 1 am interested in examining how accurately the 

groups of subjects can be classified based upon their scores on these variables. 

Discrirninmt hnction analyses will be used to address this issue. 

Predictive Abilitv 

It is hypothesized that the variables discussed above d l  be si3nificant predictors 

of generdized hypervigilance. The predictive ability of these variables will be addressed 

by performing standard and stepwise regression analyses. Standard regression analyses 

will d o w  for an examination of the relation between the dependent variable and the 

independent variables. Stepwise regression analyses will be performed to determine the 

best predictor(s) of generalized hype~@ance  for each group of pain patients. 



Contribution of Studv 

In summary, the results of the present study wilI contribute to the existing 

literature in severai ways. The findinss will c l a r q  generaiized hype~gilance, a concept 

which is understood poorly at this time. The results d l  illustrate ifgeneralized 

hype~gilance, as measured b y the Somat osensory -hplitication Scale (Barsky, Wyshak, 

& Klerman, 1990), is unique to patients with disorders of undetermined ongins (Le., 

fibromyalga and temporomandibular joint dysfunction) or ifthis pattern extends to 

chronic pain patients with a condition of determined etiology (i. e., rheumatoid arthritis) . 

As well, the hdings will show what variables are involved in the prediction of 

generalized hypervigilance for these groups of chronic pain patients, thus allowing for the 

development and irnplementation of appropriate treatrnents- 

This Overview section was intended to highlight the purpose of the study and how 

the primary smdy issues will be addressed- Now the focus will turn to a description of 

fibrornyalgia and how the research on this disorder has informed the hypotheses in the 

present study. 

Description of Fibromyalga 

As stated earlier, fibromyalgia is a c h r o ~ c  rnusculoskeIetal pain disorder of 

unknown origin. Individuals with fibromyalgia cornplain of a dif ise  pattern of 

musculoskeletal aching, a non-restorative sleep pattern, fatigue, and muscle stiffhess upon 

awakenins (Smythe, 1986; WoEe et al-, 2990). There are no Iaboratory or radiographie 

tests which indicate the presence of this disorder (Yunus, 1992). "Tender points," 

specific areas of localized tendemess that are detected by a physician using digital 

palpation, distinguish Ebromyalgia from other soft tissue rheumatic disorders @fcCain & 

Scudds, 1988). The female to male ratio of occurrence is approximately 5: 1 and the 

clinicaI prevalence of fibromyalgia has been reported at 1 1% (Raymond & Bergland, 

1995; Wolfe et al., 1990). The estimated prevalence of fibromyalgia in the senerd 

community is 3% (Goldenberg, 1999). 



Phvsiolooical Studies 

Numerous studies aimed at i d e n m g  an or@c cause of fibromyalgia have 

been conducted, As this area of research is not the focus of the present study, the review 

of these findhgs will be brief. Researchers have sugsested that muscle pathology weeck 

& Riedel, 1 994; Ursin, Endresen, Haland, & Mjellem, 1993), problems with muscle 

circulation (Lindman, Hagberg, Bengtsson, Hentiksson, & Thornell, 1995), or aberrant 

sleep patterns (MoIdofsS., 1986) may be responsïble for this disorder. Others have 

proposed that fibromyalgia is a n e u r o e n d o c ~ e  disorder (Griep, Boersma, & de Uoet, 

1993), or that it is caused by abnorrnalities in neurotransmitters (Russell et al-, 2 992), 

regional cerebral blood flow (Johansson, Risberg, Rosenhall, & Orndahl, 1995; Mountz 

et al., L995), or that it is the resdt of dtered central nervous system processing of 

nociceptive stimuli (Yunus, 1992). Thus far, the results of such studies have been 

inconclusive and the pathophysiologïcal nature of this disorder remains elusive- 

Psvcholooical Studies 

Because attempts at identwng an organic basis to fibromyalgia have been 

unsuccessful to date, there has been speculation that this disorder may be prirnarily 

psychological in nature. Studies that have examined the role of psychologicd factors in 

fibromyalgia have yielded conflictin= findings, many of which are tikely attributable, in 

part, to methodological dserences and design flaws (Smythe, 1981). A surnmary of 

sorne of the studies that highlight these discrepancies is discussed below. 

A study by Hudson et ai. (1 985) indicated that the rate and familial prevalence of 

major affective disorder was si30nificantiy higher among fibromyalgia patients than among 

rheumatoid arthritis patients. Based upon those results, the authors niggested that 

fibromyalgia rnay be a fom of major affective disorder or that a personal or family 

history of major affective disorder rnay predispose some individuals to developing 

fibromyalgia. As weil, Walker et al. ( 2  997) reported that fibromyalgia patients had 

si3&cantly higher Metirne prevalence rates of mood and anxiety disorders, as well as 

hisher numbers of medically unexplained physical syrnptoms in multiple organ systems. 



Also, 90% of the fibromyal@a patients in their sarnple had at least one pnor psychiatrie 

diagnosis compared with less than 50% for a group of rheumatoid arthritis patients. 

A snidy by Nicassio, Radojevic, Schoenfeld-Smith, and Dwyer (1 996) indicated 

that 59% of their fibromyalgia sample met the cut-off criteria for cluiical depression on 

the Center for EpidemioloJical Studies of Depression scale. When a higher cut-off 

criterion was used, one which is typicdy recornmended for evaluatïng depression in 

chronic pain samples, nill slightly more than 50% of the fibromyalgia patients were 

classified as being clinicdy depressed. Kra;, Norregaard, Larsen, md Danneskiold- 

Samsoe (1 995) reported that fibromyalgia subjects scored significantiy higher than did 

rheumatoid arthritis patients and patients with lumbar herniation on scales r n e a s u ~ g  

depression, melancholia, and anxiety. Also, the fibrornyalgia subjects had significantly 

higher visual analogue scale pain intensity rathgs than did the other goups. A study by 

Kurtze, Gundersen, and Svebak (1 998) indicated that there were independent additive 

effects of anxiety and depression On levels of pain and fatigue for fibromyalgia patients. 

Krag, Norregaard, Kindberg and Larsen (1995) found that fibromyalgia patients had 

significantly higher scores on measures of psychological disuess, state and trait anuiety, 

and reported ~ i ~ f i c a n t l y  higher pain intensity ratings than did a goup  of back pain 

patients. Epstein et al. (1999) found that fibromyalgia patients had high lifetime and 

current prevalence rates of major depression and panic disorder. As well, those 

fibromydgia patients reported eievated scores on measures of depression, anxiety, 

neuroticism, and hypochondriasis. 

Although the majority of studies has reported elevated scores on measures of 

psychological distress, there have been a few midies which have not found such 

elevations. For exarnple, Ahles, Yunus, and Masi (1987) reported no difference in 

depression scores between fibromyalgia and rheumatoid arthritis patients. The authors 

interpreted their results as support for the hypothesis that the presentation of chronic pain 

in the absence of a known organic pathology is not a variant of depressive disease. The 

results of a later study (Ahles, Khan, Yunus, Spiegel & Masi, 1991) were sirnilar, there 

were no sign5cant g o u p  dserences between fibromyalgia and rheumatoid arthritis 



patients in terms of lifetime history of psychiatrie disorders, including major depression, 

somatization disorder, or anxiety disorders. The authors concluded that the results did 

not support a psychopathology mode1 as a primary explanation for the symptorns of 

fibromyalgia. 

Factors contributing to the inconsistent findings in some of the studies examining 

the role of psychological factors in fibromyalgia may reflect diierences in the measures 

administered, selection bias in the patients that were studied, and failing to control for 

pain-related varizbles (Goldenberg, 1 989). 

Although there are a few exceptions, most of the above studies suggest that 

psychological disturbance and fibromydga are associated. It rernains unclear whether 

psychological disturbance is an antecedent or a concomitant of this chronic pain disorder 

(Merskey, 1989; Boissevain & McCain, 1 99 1). 

Fibromvaloja and Pain E'merience 

Studies that have examined differences in pain perception between fibromyalgia 

patients and other soups  of chronic pain patients have yielded a more stable pattern of 

results. Rollman (1989) and others have noted that pain appears to be the hallrnark 

symptom of fibromyaigia. A study by Leavitt, Katz, Golden, Glickman, and LayFer 

(1986) revealed that fibrornyalgia patients selected s imcant ly  more words to describe 

the nature of their pain on the McGill Pain Questionnaire (MPQ) compared to arthritis 

patients. Peny, Heller, and Levine (1988) administered the MPQ, dong with a visual 

analogue pain scale, to fibromyalgia and polyarthrïtis patients. The results showed that 

the fibromyalgia patients had si30nificantly higher scores than did the other patients on 

both measures. 

As well, clinicai data suggest that fibromyaigia patients experience widespread 

and intense pain; in other words pain is not limited to tender point areas. For example, 

Woife et ai. (1990) reported that 60% of a group of fibromyalgia patients stated that they 

expenenced pain in 15 or more bodily regions. Of these patients, 69% described 

expenencing "pain al1 over." 



Studies that have induced experimental pain have shown that fibromyalgia 

patients tend to have an exagerated response to noxious stimuli when compared to 

normal control subjects. For example, it has been wefl documented that fibromyalgia 

patients report lower pain threshold and tolerance compared to pain-tiee control subjects 

(Granses & Littlejohn, 1993 ; Granges, Gibson, Littlejohn, & Helrne, 1993; 

Lautenschlager et al., 1991; Scudds et al., 1987; Tunks, Crook, Norman, & 

Kalaher, 1988). These findings lend themselves to a brief discussion of two influentid 

theones of pain perception. 

Theories of Pain Perception: Adaptation-Levei and Hype~gilance 

Two theories have been proposed to explain the nature of pain perception in 

chronic pain patients: adaptation-level theory (Helson, 1954; Rohan ,  1979) and 

h y p e ~ @ a n c e  theory (Chapman, 1978). Adaptation-level theory was first proposed by 

Helson and was subsequently expanded by R o h a n .  Helson observed that when subjects 

made ratings about a stimulus, the ratings were not based exclusively upon the physical 

characteristics of one stimulus but were dependent upon other stimuli that were in 

temporal or spatial contiguity to it. This mode1 accounts for the common observation that 

one stimulus is perceived differently by people with varying past experiences or by the 

same individual in two different contexts. R o h a n  suggested that adaptation-level theory 

had implications for the assessrnent of experimentally-induced and clinical pain. He 

proposed that the intemal discornfort that is experienced by pain patients serves as a point 

of reference to which they compare other types of pain. Consequently, it is predicted that 

pain patients will have a different "adaptation-Ievel" than will pain-f?ee controI subjects, 

and they are expected to a s s i s  a lower rating to the magnitude of a pain stimulus. 

Chapman (1978) proposed an alternate theory. He observed that certain chronic 

pain patients exhibit a heightened sensitivity to clinical and experimentd pain and 

referred t O this as "hypervisjlance." C hapman predicted that chronic pain patients wiI1 

have lower pain threshold and tolerance and will demonstrate a greater propensity to  label 

stimulation as being painful, compared to control subjects, because he hypothesized that 



pain patients pay increased attention to extemal sthulation and have a preoccupation 

with pain sensations. 

Both adaptation-level and hypervigilance t heories have received ernpirical 

support, making it difficult to predict how patients will respond to painhl sensations 

(Dworkin, Chen, LeResche, & h e l o v e ,  1983). However, Merskey and Evans (1975) 

obsenred that patients who have pain that is caused by a clearly established organic bais  

are more likely to respond in a fashion that is consistent with adaptation-level theory, 

whereas patients presenting with pain that does not have an identified physiological basis 

tend to respond in a h y p e ~ d a n t  mamer. Similarly, RolIman (1979) has noted that 

hype~$ant  responses are often observed in patients with pain disorders of 

undet ennined etiology (fibromyalgia, temporomandibuIar joint dysfunction) or in patients 

who have conditions, such as angina, where it is adaptive to be vigant for changes in 

physical sensations (Malow, Grimm, & Olson, 1980; Procacci, Zoppi, Padeletti, & 

Maresca, 1976). 

Fibromyalgia and Hypervighnce 

The hdings that have been presented to this point show that fibrornyalgia 

patients tend to respond to painfiil stimuli in a manner that is consistent with Chapman's 

hypervigilance theorj (Le., they exhibit lower pain threshold and tolerance compared to 

normal control subjects). Additional research has revealed that fibromyalgia patients also 

respond in a hype~gilant manner when compared to other groups of chronic pain 

patients. Numerous studies have shown that the pain severity ratings of fibromyalgia 

patients are significantly higher compared to those of other patients with pain disorders 

such as rheumatoid arthritis, polyarthritis, dy los ing  spondylitis, and chronic low back 

pain (Leavitt et al., 1986; Perry et al., 1988). 

Moreover, there is evidence that this heightened responsiveness exhibited by some 

fibromyalgia patients extends beyond traditional diagnostic tender points and that these 

patients appear to have an Uicreased sensitivity to a variety of somatosensory stimuli. For 

example, Scudds et al. (1989) reported that fibromyalgia patients had siJnificant1y lower 



pain threshold and tolerance at both tender and non-tender points compared to rheumatoid 

arthritis patients and nomal control subjects- Also, it has been shown that fibromyaigia 

patients exhibit siSnificantly decreased noise threshold when compared to healthy 

volunteers (Hadj-DjiIani & Gerster, 1984; Gerster & Hadj-Djilani, 1983). Arroyo and 

Cohen (1993) reported that pain toIerance for electrocutaneous stimulation in 

Ebromyalgia patients was reduced compared to normal control subjects. A study by 

Lautenbacher, R o h a n ,  and McCain (1 994) showed that pressure and heat thresholds 

were lower for fibrornydgia patients at both tender and non-tender points compared to 

heaithy control subjects. Lautenbacher et ai- indicated that a "pattern of pain 

hyperresponsiveness" appears to be associated with fibromyalgia and proposed that this 

pattern may consist of both centrai and peripherai factors. 

More recently, the results of a study by McDermid et al- (1996) indicated that 

fibromyaigia patients reported ~ i ~ f i c a n t l y  lower pain threshold and tolerance in 

response to pressure dolorirnetry at non-tender points compared to rheumatoid arthritis 

patients and a group of healthy control subjects. Moreover, when testing was expanded to 

another sensory domain, that of audition, the fibromyalgia patients reported sia&cantly 

lower noise tolerance Rilf = 66.2, SD = 9.2) than did the rheumatoid arthritis patients 

(M =75.9 , = 13.3) and the healthy volunteers = 100.5, SD = 7.5). 

In addition to the experimentai findings, there is evidence fiom clinical reports 

that confims the hypothesis that fibromyaigia patients exhibit a heightened degree of 

sensitivity. For example, S mythe (1 986) has remarked that fibromyalgia patients appear 

to have an "exquisite hypersensitivity'to various external and intemal stimuli and has 

referred to fibromyaigia as "the irritable everything syndrome". In addition to the 

muscuiar pain experienced by fibromyalga patients, many experience multiple symptoms 

in various bodily systems, many of which have no orsanic explmation (e-S., irritable 

bowel syndrome, chronic headaches, sweUin3 feelings in soft tissues, paraesthesias, 

primary dysmemorhea, and irritable bladder syndrome) (Yunus, Ahles, Alda%, & Masi, 

199 1). Consistent with this observation is the finding that three syndromes of 

undetermined etiology (imitable bowel, chronic headache, and primary dysmemorhea) 



were sigdïcantly more comrnon in fibromyalgia patients compared to rheumatoid 

arthritis patients and normal control subjects (Yunus,   ma si, & Aldag, 1989). 

Block (1993) noted that fibromyalgia patients tend to have a longer history of 

somatic complaints dating to childhood "growing pains" cornpared to other pain patients. 

The results of BIockys study are consistent with earlier fmdings (Kirmayer, Robbins, and 

Kapusta, 1988) where fibromyalgia patients, cornpared to the arthritis patients, reported 

havin3 undergone multiple surgical procedures for non-rnusculoskeletal problems, visited 

si3nificantly more physicians, and were more likeIy to view themselves as being "sickly". 

As weli, the fibromyalgia patients were significantly more likely than were the 

rheumatoid arthritis patients to report a history of somatic symptoms that could not be 

explained by medicai investigation. 

Generaiized Hype~gi lance  

The hndings that indicate that fibrornyalgia patients have increased perceptual 

sensitivity cannot be expIained fully by Chapman's hypervigance theory which was 

designed to account only for daerences in pain perception between chronic pain patients 

and heaithy control subjects. As indicated earlier, Rollman and Lautenbacher (1993) 

have elaborated upon hype~gilance theory, attemptïng to explain why some 

fibromyalcja patients respond to a variety of somatosensory stimuli, not merely to pain 

stimuli, in an exasgerated fashion. Based upon the responses of £ïbromyal@a patients to 

aversive stimuli, R o h a n  and Lautenbacher postulated that this chronic pain disorder 

may involve a generalized pattern of somatosensory h y p e ~ @ a n c e  which is marked by 

increased attention to a variety of external and intemal noxious sensations. They 

suggested that fibromyalgia patients are acutely aware of al1 perceptual experiences with a 

negative quality, with pain being the one to which the most attention is directed. Rollman 

and Lautenbacher refer to this pattern of respondins as generalized hype~gdance and 

suçgest that it "reflects a perceptual style in which aversive events are amplified or in 

which the usud cogitive filtering mechanisms, which dampen the response to aversive 



events, are not fûlly engased" (p. 156). Rollman and Lautenbacher propose that 

generalized hypervigilance may be a predisposing factor in the onset of fibromyalgia. 

Primary Study Issues 

As indicated in the Overview, two main issues are addressed in the present study. 

A detailed description of each issue and how it wiU be answered is presented below. 

1. 1s a pattern of generaiized h y p e ~ @ a n c e  unique to patients with pain disorders of 
undetermuied oriejn or does this pattern extend to pain patients who have conditions 
with a known etiology? 

As discussed above, fibrornyaigia is a chronic pain disorder which lacks an 

estab lished organic etiology at  this tirne. Patients \ . t h  fibromyalgia have been shown to 

exhibit a pattern of generaiized hypervigdance in response to aversive extemal and 

internai sensations, compared to patients with rheumatoid arthritis, a pain disorder with a 

known cause. One of the pnmary issues addressed in the present study is whether 

generalized hyperviglance, as measured by the Somatosensory Amplification Scde, is 

unique to patients who have disorders of undetermined ongin or ifthis pattern extends to 

patients with pain disorders that have a known organic basis. 

Based upon previous research (McDermid et al., 1996), it is hypothesized that 

generalized hype~gilance will be comrnon to patients who have disorders which Iack a 

detennined etiology. The researcher believes that ,oeneralized hyperviglance rnay be  a 

predisposins factor in the developrnent of fibromyaigia and other disorders of 

undetennined origejn, although this hypothesis is not tested directly in this study. 

Previous research has shown that there are a number of sidarities among 

patients who have conditions that do not have a deterrnined cause. BarsAy and Borus 

(1999) use the term "functional somatic syndrome" to refer to several related syndromes 

that "are characterized more by syrnptoms, suffering, and disability, than by disease- 

specific, demonstrable abnormalities of structure or function" (p. 9 10). According ro 

Barsky and Bonis, functional somatic syndromes include such conditions as multiple 

chernical sensitivity, sick building syndrome, repetitive stress injury, candidiasis 



hypersensitivity, chronic whïplash, chronic Lyme disease, Gulf War syndrome, chronic 

f a t ige  syndrome, irritable bowel syndrome, and fibromyalgia. Functionai somatic 

syndromes share similar phenomenolo$es, hi& rates of CO-occurrence, similar 

epidemiological characteristics and higher than expected prevalences of psychiatrie 

cornorbidity. Barsky and Boms acknowledge that while discrete pathophysiological 

causes rnay be found in some patients wïth these syndromes, the suffering of these 

patients is exacerbated by a "self-perpetuating, self-validatins cycle" in which common, 

endemic, somatic symptoms ar2 incorrectly attributed to senous abnormality, reinforcuis 

the patient's belief that he or she has a serious disease. 

Barsky and Bonis (1999) noted that the sirnilarïties seen in the functional somatic 

syndromes have led some to propose that they share a common pathophysiolog and have 

been conceptuaiized as variants of "affective spectrum disorder" (Yunus, 1993). 

Similarly, Yunus et al. (1 99 1) have suggested t hat patients who have chronic pain 

conditions with undetennined origins rnay not be distinct but, rather, rnay represent a 

pattern of "generalized somatic distress". Because of the considerable overlap of 

symptoms, the same person rnay often meet the diagnostic critena for several fùnctional 

syndromes sirnultaneously. Such a pattern of somatic distress rnay become differentiated 

into specific syndromes ody  when patients' symptoms are claimed by particuIar medical 

specialists (Robbins et al., 1990). The diagostic label gven to particular patients rnay be 

as strongly infiuenced by the conte- and the medical specialty of the diagnostician as by 

the patient's symptorns (Barslq & Bonis; Robbins et al.). It rnay be possible for a person 

presenting with fatigue, pain, and bowel cornplaints to be diagnosed with chronic fatiwe 

syndrome, fibromyaigia, or irritable bowel syndrome depending on what specialist is 

assessin3 the patient (Robbins & Kinnayer, 1986). 

Research which has compared patients with conditions of detennined and 

undetermined etiologies helps to increase our understanding of what factors rnay account 

for reported differences in physical and psycholo~caI distress between these groups. A 

number of researchers has examined psycholocjcal differences between patients with 

irritable bowel syndrome (TBS) and irritable bowel disease (TBD). EBS is a common 



gastrointestinal disorder which is characterized by abdominal pain and a change in bowel 

habits (Le., constipation, diarrhea, or both) occurring in the absence of diagnosable 

physical abnormaiities, making it a diagnosis of exclusion (Lanimer, 1983). Unlike IBS, 

IBD which encompasses two major disorders, ulcerative colitis and Crohn's disease, has a 

definite pathophysiolo@cal basis and rnay lead to life threatening exacerbations and an 

increased risk for ot her disorders, particu1arly gastrointestinal tract cancers (Whitehead & 

Schuster, 1983). Studies have shown that patients with IBS tend to have elevated scores 

on rneasures of psychologicaI distress compared to patients with IBD. Blanchard, 

Scharff, Schwarz, & Suls (1990) found that IBS patients had si30nificantly more 

diagnosable psychopatholo~, particularly anviety disorders compared to an a,oe and sex- 

rnatched group of IBD patients. Similady, others have reported that patients with IBS 

have more psychiatrie diagnoses, personality disorders, and psychiatrie symptoms 

compared to patients with IBD (Drosssman & Lowman, 1985). Walker, Roy-Byrne, 

Katon, & Li (1990) reported that patients with IBS had si30nificantly more lifetime 

diagoses of major depression, somatization disorder, generalized anxiety disorder, panic 

disorder, and phobic disorder. Some of these studies are highiishted in greater detail 

betow. 

'CValker, Geifand, GeKand, & Katon (1995) reported that IBS patients had 

sigificantly higher lifetime prevalence rates of major depression and current panic 

disorder. Also, the IBS patients in that study reported sigificantly more medically 

unexpIained physical symptoms and had disability ratings which were equal to or greater 

than the scores of patients with severe organic gastrointestinal disease. Schwarz, 

Blanchard, Berreman, & ScharE (1 993) cornpared IB S patients, patients with IBD, and 

nonpatient controls on measures of physical and psychological symptomatology. The 

results showed that for 1 1 of the 14 measures of psychologicd distress that were 

administered, the IBS patients scored ~i~onificantly higher compared to the IBD patients, 

who in turn had higher scores than did the nonpatient control subjects. The IBS patients 

had ~i~oni-ficantly higher scores on all measures of anxiety and rated their abdominal pain 

as being s i V ~ c a n t l y  more severe compared to the IBD patients. WhiIe the IBD patients 



reported more episodes of diarrhea, they did not rate them as being si,onificantly more 

pairfùl compared to the ZBS patients. 

As austrated above, patients with conditions that sorne consider to be fiinctional 

(Barslcy and Bonis, 1999), tend to have elevated rates of psychiatric disorders. The 

prevalence of Axis I psychiatric disorders, both current and lifetirne, tends to be higher in 

patients with fiinctional somatic syndromes compared to the general population or when 

compared to similar groups of patients who have disorders with a determined cause 

(Barse  & Borus). Some researchers view psychologïcal distress in vuinerable 

individuals as a predisposing factor for £ùnctional syndromes, however, the cause-and- 

effect relation between hnctional somatic syndromes and psycholo@cal distress is widely 

debated because it is ofien difficult to determine which condition is antecedent and which 

is consequent. This raises the question of whether psycholo@caI distress is, for sorne 

individuals, a risk factor for the development of pain disorders that lack a determined 

etiology or is psychological distress an inevitable result of living with a chronic pain 

condition? 

In the last decade, there have been some studies that have suggested that 

psycholo@cal distress may be a predisposing factor in the onset of fùnctional syndromes. 

For example, Walker et al. (1990) reported that IBS patients had significantly more 

unexplained somatic symptoms and most had psychiatric disorders, particularly anxiety 

disorders, before the onset of t heir irritable bo wel sympto ms, suggesting that 

psychological distress may play a key role in the onset of this disorder. More recently, 

Van Houdenhove et al. (200 1) reported that chronic fatigue syndrome and fibromyalgia 

patients showed si&cantly higher prevalences of emotional neglect, ernotional abuse, 

and of physical abuse prior to the onset of their disorders compared to a chronic disease 

group including rheumatoid arthrïtis and multiple sclerosis patients, and a matched 

control group. Van Houdenhove et aI. suggested that exposure to chronic stress resulting 

from abusive situations may predispose some individuals to developing these disorders. 

The authors noted that the relationship between victimization and chronic fatigue 



syndrome and fibromyd3a is likely mediated by a complex interaction of severai 

physiological and psychologïcal mechanisms. 

Obviously, not aU individuals who experience si,onificant Ievels of psycho10,oical 

distress develop pain conditions that lack a medicai explanation. In a recent article, 

Gagliese and Katz (2000) discussed the problems of continuhg to conceptualize pain in a 

dualistic manner (i-e., organic or  fiinctional cause). The authors believe that medicslly 

unexplained pain is not a symptom of a psychological disorder and feeI that it is "tirne to 

abandon the thinking that separates rnind from body" (p- 25 1). Gagliese and Katz cafled 

upon those researchers who susgest that psychological distress causes pain to provide the 

empiricai evidence which would support this hypothesis and to specie the exact 

mechanisms by which emotional distress may cause pain. 

Clearly, just because the pathogen (or pathogens) that may be responsible for 

fibromydgia or other "fùnctionai somatic syndromes" has not been discovered yet, it does 

not imply that an or~anic cause does not exist nor does it imply that the cause is purely 

psycholo@cai (Gagliese and Katz, 2000). A number of individuals who wrote editorials 

in response to Barsky7s article on fiinctional somatic syndromes, felt that Barsky had 

failed to include some of the studies that suggest a link between organic factors and 

chronic fa t ipe  syndrome or Gulf War syndrome (Hedrick, 2000; Kurt, 2000). In his 

editorial, English (2000) remarked that schizophrenia was once considered to be caused 

by "cold, distant mothers"; with modem technolog it is now considered a neurologie 

brain disease. Furthemore, English notes that lupus, multiple sclerosis, AIDS, and Lyme 

disease suffered sirnilar fates (Le., disrnissed as being bct ional)  before "tissue evidence" 

was available. Gagiiese and Katz (2000) note that this type of dudisric thinking is 

harmfiil for patients; the role of both physiological and psychological factors shouId be 

considered when assessin% and treating pain disorders for which a cause is not readily 

available. 

The preceding section discussed the potential role which psychological distress 

may play in the onset of pain of undetermined orign. It is also important to consider how 

being diagnosed with a condition of undetermined ori,oin may affect IeveIs of 



psychological distress. Schwarz et al. (1993) were struck by the findinj that patients with 

a fiinctional disorder, IBS, were more anxious and reported greater levels of pain and 

more relative distress from diarrhea than did the more physically ill B D  patients. The 

authors hypothesized that the patients with a chronic, debilitating, and sometimes We- 

threatenuig disease such as IBD receive sufficient validation and support &om medical 

professionals to alleviate some of the anxiety that would be  expected in these patients. 

Conversely, the IBS patients are sufferin; fiom a disorder which lacks a clear organic 

origin and is diagnosed ody after al1 physical causes are excluded. The authors suggest 

that the lack of validation of their symptomatology may au,gnent the levels of anxiety and 

physical distress that one would expect to see in the chronically ill in general. 

This reasoning may dso apply to other patients who are diagnosed with conditions 

of undetermined organic origin. Like the Il3 S patients, fibrornyalga patients are 

diagnosed with a condition which lacks an organic cause. Fibrornyalgia patients may also 

feel a lack of validation for their physical complaints. Certaidy, anecdotal reports and 

information obtained in psychological assessment interviews that 1 have conducted (as 

part of my position at The Fibromyalgia Daycare Progam at London Health Sciences 

Centre) confïrm this hypothesis. Moreover, the titles of recent articles on fibromydgïa 

such as "Fibromyalgia: Out of Control?"(Gordon, 1997) and "Fibromyalgia: Scourçe of 

Hurnankind or Bane of a Rheumatologist ' s Existence?" (Solomon & Liang, 1997) 

susgest that some hedth care practitioners hold negative views about this condition, 

which may in tum, affect their attitude toward these patiems. 

The research presented to this point has shown that there are a number of 

similarities among patients with conditions which lack a determined organic basis, both 

in terms of leveis of psychological distress and sensitivity to aversive stimuli. 

Accordingly, it is hypothesized that patients with pain disorders for which the cause is 

unknown (fibromydgia and temporomandibular joint dysfinction) will report hiJher 

levels of generalized hype~gilance compared to patients with a pain disorder with a 

deterrnined pathophysiological basis (rheumatoid arthritis). .As with the relationship 

between psychological distress and pain of undetermined origin, it is not yet known 



whether generalized hype~gilance is a predisposing factor in the development of these 

conditions or conversely, ifhaving a condition for which there is no known cause 

contributes to a pattern of generalized hypervigance. Regardless of the direction of this 

relationship, the hypothesis remains the sarne: patients with pain of unknown ariagin are 

predicted to have higher levels of generalized h y p e ~ g l a n c e  compared to those who have 

pain disorders with a known etioloa. 

To test this hypothesis, the response of fibromyal@a patients will b e  compared to 

those diagnosed with temporornandibular joint dysfunction, another painhl condition 

with an undetermined cause- 

Tem~oromandibular Joint Dvsfùnction 

Temporomandibular joint dysfùnction is a c hronic pain disorder which is 

associated with clicking of the temporomandibular joint and limitation of the jaw opening 

(Dworkin & LeResche, 1993). Currently, there is a lack of evidence for organic 

dy s h c t i o n  in the pathop hy siology and maintenance of temporomandibular joint 

dysfùnction @ollman & Gillespie, 2OOO). There is ongoing investigation into the roles 

that psychosocial and p hysiological variables may play in the development of this 

disorder- A bnef review of the temporornandibular joint dysfunction literature that is 

relevant to the present study is discussed below. 

Because no specific etiological asent has been identified for t emp oromandibular 

joint dysfunction, researchers have exarnined the role that psycholo@cal factors may play 

in this disorder. The results h m  studies examining this issue in temporomandibular 

joint dysfunction patients have been inconclusive (Rollman & Gillespie, 2000). A review 

of the pertinent findings is presented below. 

A study by Kallenberg, Wemeberg, Carlsson, and Ahlmen (1 997) indicated that 

temporomandibular joint dy sfùnction patients reported t hat stress and anxiety aggravat ed 

their pain symptoms. Also, the temporomandibular joint dysfunction patients in that 

shidy reported higher values for a measure of "mental tensionyy compared to a goup of 

rheumatoid arthritis patients. Curran, Carlson, and Okenson (1996) conducted a study 



that explored the emotional and physiolocjcal responses of temporomandibular joint 

dysfùnction patients and control subjects to two laboratory stressors (mental arithmetic 

and pressure-pain stimulation). The results indicated that the temporomandibular joint 

dysfùnction patients had greater resting respiration rates and reported more anxiety, 

sadness, and guilt relative to the control subjects. Also, the temporomandibular joint 

dysfunction patients responded with more anger to the arithmetic tasks compared to the 

control subjects- 

Vassend, Krogs, and Dahl (2995) conducted a study that exarnined predictors of 

temporomandibular joint dysfûnction pain. The resuIts suggested that the best predictors 

of subsequent temporomandibular joint dysfinction pain were general somatic 

cornplaints, initial pain levels, and trait anxiety. h o t h e r  study found that hardïness, 

defined as feelings of contrai and comrnitment, was significantly lower in patients with 

temporornandibuIar joint dysfunction compared to a matched control group of non- 

temporomandibular joint dysfùnction patients. It has been reported that 

temporomandibular joint dysfûnction patients have elevat ed scores on hysteria and 

sornatization compared to pain-free control subjects (Zach & Andreasen, 199 1). Also, 

studies have s h o w  that temporomandibular jouit dysfirnction patients tend to report 

higher levels of depression (Bassert, Gerke, & Goss, 1990; Gallagher, Marbach, Raphael, 

Dohrenwend, & Cloitre, 199 1) and more prominent features of abnormal illness 

behaviour compared to control subjects (Goss, Bassett, & Gerke, 1990). 

Southwell, Deary, and Geissler ( 1 990) compared ternporomandibular joint 

dysfùncîion patients to sex and age-matched dental patient control subjects. The results 

revealed that the temporomandibular joint dysfllnction patients had si@cantly higher 

scores on measures of neuroticism, introversion, and trait anxiety. The authors speculated 

that the temporomandibular joint dysfunction patients rnay have personalities that are 

more vulnerable to lZe stress. Southwell et al. sugsested that certain "stress-prone 

personalities" may express anxiety in the f o m  of a predictable set of physical syndromes, 

resulting in conditions such as temporomandibular joint dysfunction. 



Contrary to the studies discussed above which suggjest a link between 

temporomandibular joint dysfunction and p syc hologicd distress, a study by Schnurr, 

Brooke, and Rollman (199 1) reported no signifïcant differences between a group of 

ternporomandibular joint dysfunction patients and normal control subjects on a variety of 

psychologicai questionnaires assessing personality styles, perceived stress, abnormal 

illness behaviour, coping styles, and health locus of control. 

As illustrated in the research findinss presented above, the majority of studies has 

found elevated levels of psycholo@cd distress in temporomandibular joint dysfùnction 

patients. -4s with fibromyaigia, the nature of the cause-and-effect relation between 

psychologïcal distress and temporomandibular joint dysfunction remains unclear. 

More recently, research has shown that temporomandibular joint dysfunction 

patients, like fibromyalgia patients, tend to exhibit a hei9tened responsiveness to 

aversive stimuli, -Maimer, Fillingim, Booker, and Sigurdsson (1 995) reported t hat 

temporomandibular joint dysfiinction patients were more sensitive to noxious stimuli than 

were age-matched control subjects. LMore specificaily, when patients with 

ternporomandibular joint dysfunction were exposed to ischemic muscle pain, they 

reported si~onificantly lower thermal pain threshold and tolerance and ischemic pain 

threshold and tolerance compared to the control group. 

Similar results were found in a later study (Fillin& ~Maixner, Kincaid, 

Sigurdsson, & Harris, 1996). Temporomandibular joint dysfunction patients were 

classified as pain-tolerant or pain-sensitive based upon their responses to an ischemic 

pain task. The results indicated that the pain-sensitive goup exhibited grearer sensitivity 

to thermal pain and rated innocuous visual stimuli as being more intense. The fkdings of 

that study suggest that ischernic pain tolerance may be a clinicaiiy relevant marker of pain 

sensitivïty in temporomandibular joint dysfunction patients. A further study by Maixner, 

Fillin5@m, Kincaid, Sigurdsson, and Harris ( 1997) reveakd comparable findings: the 

temporomandibular joint dyshnction patients had lower therrnd and ischernic pain 

threshold and tolerance than did pain-fiee subjects, again showing that patients with 



temporomandibular joint dysfunction have a greater sensitivity to painfil stimuli 

compared to control subjects. 

Makner et ai. (1995) has suggested that temporomandibular joint dysfiinction 

rnay be a psychophysiolo~cal disorder of the central nervous system which modulates the 

p hysiologicd, ernotiond, and neuroendoc~e  responses to emotiond and p hysical 

stressors. Those authors suggested that the lower threshold and tolerance levers reported 

by temporomandibular jouit dysfunction patients may reflect alterations in the pain 

regdatory system. These hypotheses have not yet been tested in an empirical fashion. 

The temporomandibular joint dysfunction research that has been reviewed here 

suggests that there rnay be a combination of psychologïcal and physiological 

characteristics which are associated with temporomandibular joint dysfunction- 

Furthermore, this iiterature suggests that similanties may exist between fibromyalGa and 

temporomandibular joint dysfunction patients in t e m s  of how they respond to noxious or 

aversive sensory stimuli. 

It is hypothesized that a pattern of generalized hypervigilance will be common to 

fibromyaigia and temporomandibular joint dysfunction patients, who have disorders that 

Iack a clearly established organic basis. More specifically, it is predicted that the 

fibromyalgia and the ternporomandibular joint dysfunction patients will have h iae r  

scores on a measure of generalized hype~gdance  compared to patients who have a 

condition for which the cause is known. For the current study, rheumatoid arthritis 

patients will represent individuals with a chronic pain condition of determined etiology. 

The reasons for selecting rheumatoid arthritis as a cornparison group and a bnef review 

of the pertinent literature on this chronic pain disorder are presented below. 

Etheurnatoid mhri t is  

Rheumatoid arthritis patients were selected as the pain comparkon g o u p  in this 

study because, like the fibromyalgia and the temporomandibular joint dysfunction 

patients, they suffer kom a condition where chronic pain is a significant component. One 

key dserence is that rheumatoid arthritis has a determined etiolog, thus allowing for a 



cornparison of pain intensity ratinss between conditions of determined versus 

undetermined or igh  

The rheumatoid arthritis literature is extensive and accordingly, the findings that 

are of the most relevance to the issues being addressed in the current study are presented- 

Rheumatoid arthritis is a chronic pain disorder that involves the autoimmune system and 

is defhed primarily by the inflammation of joint tissues (Huyser & Parker, 1998). 

Rheumatoid arthritis is two to three times more prevalent in females compared to males 

and the onset of this disorder typically occurs between 30 and 50 years of age, with 

increasing incidence among older individuals (ZvaifIer, 1989). The nature of the pain 

expenenced b y rheumatoid arthritis patients has received considerable attention fiom 

researchers. In surnmary, the results suggest that rheurnatoid arthritis patients experience 

moderately intense pain that has been rated comparably Iess than other pain syndromes 

such as back pain, cancer pain, or neuralgia (Melzack 1975). -4s G t h  many medicai 

disorders, it shouId be noted that rheumatoid arthritis patients are not a homogeneous 

goup;  there is considerable within-goup variability in terms of reported pain levels and 

perceived disability (Zvaifler, 1989). A review of the literature suggests that rheumatoid 

arthritis patients tend to report significantly hisher tolerance to aversive stimuli compared 

to fibromyalgia patients (McDermid et al., 1996; Scudds et al., 1988). 

There have been numerous studies that have examined the association between 

rheumatoid arthritis and psycholo,oical distress. in summary, many studies have reported 

higher Ievels of psycholo@cai distress (e-g., depression, anxiety) arnong rheumatoid 

arthritis patients compared to normal control subjects (Pincus, Griffith, Pearce, & 

Isenberg, 1996). Because many of these studies failed to inchde a pain control group, it 

is of note that the elevations on such psychologicai rneasures do not necessarily imply 

that these characteristics are unique to rheumatoid arthritis patients, but rather, likely 

reflect more general problems in coping with chronic illness Wilson et al., 1983). For 

example, a study by Smedstadt, Moum, Vaglum, & Kvien (1996) showed that the 

rheumatoid arthritis patients rated their mental health ~i~gificantly lower compared to a 

group of matched pain-fiee control subjects. Symptoms of anxiety and depression were 



sipiflcantly higher amon3 the arthritis patients. However, when the effects of  pain, 

disability, and fatigue were controlied for statisticaiiy, the difEerences in psycholo~cai 

distress between the groups no longer existed. The authors stated that these findin~s 

illustrate how pain, disab-, and f a t i ~ e  are strongly related to the increased IeveIs of 

psychological distress in rheumatoid arthritis. 

A review of the literature s u s e s t s  that rheumatoid arthritis patients, when 

compared to fibromyalgia patients, typically tend to report Iower levels of psycholo,alcal 

distress. For example, a study by Ekselius, Bengsson, and von Knorring (1998) reported 

that rheumatoid arthritis patients had sigJficantly lower scores than did fibrornyalgia 

patients on scales measuring sornatic anuiety, muscular tension, and psychasthenia- 

Similarly, Waiker et al. (1997) reported that rheumatoid arthritis patients reported 

sigruficantly less functional disability and were better adapted to their illness compared to 

a group of fibromyalgia patients. Some authors have remarked upon the relative absence 

of serious psychopatholog among patients with rheumatoid arthritis as b e i q  a sign of 

their resilience and their capacity to cope effectively with the dBïculties of their disease 

(Parker et al., 1990)- 

Predictions for Issue 1 

The primary measure of generalized hypervigdance used in the present study is 

the Somatosensory Amplification Scde (SSAS; Barsliy et al., 1990). The SSAS was 

chosen because its items most closely approximate Rollman and Lautenbacherys (1 991;) 

definition of generalized hypervigilance. The SSAS is a 10-item questionnaire that 

assesses a subject's perceived sensitivity to several unpleasant bodily sensations, most of 

which are not pathological symptoms of serious disease. It has been shown to be a 

reliable and valid measure Parsky et al., 1990; Wise & Mann, 1993). It has been used in 

chronic pain populations. Raphael: Marbach, & Galiagher (2000) found that SSAS scores 

were si,gifïcantly higher in patients with myofascial pain compared to a group of control 

subjects. Gregory &  manr ring (2000) found that S SAS scores were si,&cantly hi&er in 

patients with pain in centrai locations compared to those patients whose pain was 



primarily in the extremities. Epstein et al. (1999) found that SSAS scores were associated 

with dolorimetry pain pressure tbresholds in a sample of 73 patients diagnosed with 

fibromyalgia. The SSAS has also been used in psychiatrie populations. Barslq et al., 

(1990) found that hypochondriacal patients have reported higher SSAS scores compared 

to a medicd patient control group (Barsky et al., 1990). 

Previous research has shown that fibromyalsja and temporomandibular joint 

dysfunction patients tend to respond to aversive stimuli with increased sensitivity, 

sugsesting that generalized hypervigilance may be cornrnon to patients with pain 

disorders of undetermïned etiology. Rheumatoid arthritis patients seem to be less likely 

to ampli@ bodily sensations (McDermid et al., 1996; Robbins & Kirmayer, 1986). It is 

predicted that the fibromyalgia and the temporomandibular joint dysfunction patients will 

have higher scores on a meanire of generalized hypervigilance compared to the 

rheumatoid arthritis patients. In keeping with previous research (Raphael et al., 2000), all 

patient groups are expected to have elevated generalized h y p e ~ g d a n c e  scores cornpared 

to the control group. 

2. Deconstructing generalked hypervigilance: Group dzerences and predictive ability 

Althou& Roilman and Lautenbacher's (1993) concept of generalized 

hype~gilance provides a skeletal framework for conceptualizins the behaviour of some 

fibromyalgia patients, it is ni11 in its developmental stages and has si,&kant limitations. 

The primary problem with this concept is that it offers no explanation for why some 

fibromyalgia patients, cornpared to other chronic pain patients, respond to sensory stimuli 

in an exaggerated manner. As well, it would be more idormative ifthe name of the 

concept reflected its somatosensory focus. Perhaps, "generalized somatosensory 

hypervigilance" would be a more descriptive term; however, for consistency, the term 

"generalized hype~gilance" will continue to be used for the remainder of this paper. 

To date, there has been only speculation regarding potential mechanisms that may 

explain fibromyalgia patients' ma,ded response to pain. For example, it has been 

suggested that fibromyalga patients may have a dysfunctional central nervous system that 



does not minimize pain perception effectively (Yunus, 1992). Other researchers have 

proposed that fibrornydgia patients may have a central cognitive mechanisni that 

amplifies relatively moderate pain resulting fiom muscular hypertonia or hyperreactivity 

(Graber, 1 99 1)- While these suggestions are interestkg, they remain vague and have not 

been tested empirically. -4s well, it shouId be noted that these suggestions have focussed 

upon potential explanations reçarding the exaggerated response of fibromyalgïa patients 

to pain in particular- Few, if any, attempts have been made at moving beyond the pain 

domain, and trying to identi@ factors that may account for the more generalized 

perceptual amplïication of somatosensory experiences observed in some fibromydga 

patients. Accordhgly, this is one of the aims of the present study- 

Generaiized hype~gdance  is likely influenced by a combination of biological, 

developmental, and psychological variables. The focus of the current study is on the 

latter; this is not intended to minimize the contribution of the other factors. It is 

hypothesized that the following variables contribute to seneralized hypervi,oilance: 

amies; monitorin,o, somatic attribution (i. e., the tendency to ap praise bodiIy sensations 

as being symptomatic of disease rather than attributing such sensations to psychological 

or  environmental causes), and a tendency to ensage in maladaptive or "catastrop hizing" 

pain copins strateges. 

Lnitially, the hypothesis that these variables contribute to generalized 

hypervigilance was based upon previous research finding (McDermid et al., 1996; 

Rollman & Lautenbacher, 1993), clinical observation, and anecdotal reports f?om 

fibromyalga patients. A review of the literature examining factors s h o w  to affect the 

detection, perception, and interpretation of somatic sensations provided the theoretical 

foundation that supports these hypotheses. More specifically, it has been shown that 

anxiety (trait and somatic), monitoring (of body and of threatening events), attributional 

style, and pain copins strategies each influence the perception and expression of somztic 

sensations (Barsky, 1992; McHugh & Vallis, 1986; Mechanic, 1986; Miller, 1987; 

Robbins & Kirmayer, 1986; Robbins et al., 1990; Schwartz et al-, 1978) and are therefore 



likely to predict generdized hyperviaance- The views of these researchers on the 

importance of these factors is highiighted below. 

Robbins and Kirmayer (1986) have proposed that there are three key factors that 

a u e n c e  the expenence and expression of physicai symptoms: attention focussed on the 

self or the body, iilness worry or vuinerability (Le., the belief that one has a serious illness 

or is vulnerable to illness), and syrnptom attribution. The authors noted that whiie it is 

most convenient to present these factors as stages, in reality "the feedback and 

feedfoward loops knit these processes into an interactive whole that defies any simple 

sequential analysis" (Robbins & Kirmayer, 1986, p. 73). However, with longitudinal 

studies, it may become possible to examine the temporal unfolding of the illness 

experience and associat ed behaviours. 

Similady, BarsQ (1992) has discussed several variables that he believes influence 

the perceived intensity of physicd symptoms. They are: attention paid to bodily 

sensations, the interpretation of these sensations, and mood, specifically the role of 

anxiety. Mechanic (1986) proposed that there are four variables that aEect how 

individuais are likely to respond to bodily sensations. These include how individuals 

monitor their bodies, the ways in which symptoms are defined and interpreted, what types 

of remedial action are taken, and how formal and ùzformal hedth-care services are 

utiiized. McHugh and Vdlis (1986) believe that illness experience involves four factors: 

the monitoring of somatic or visceral sensations, the cognitive processes involved in the 

interpretation of these bodily sensations, the at tachent  of meaning to the sensations that 

is canied out in the context of emotional state and concurrent environmentai events in a 

marner that results in perceived distress or the sense of being unweli, and cultural factors 

influenciq CO ping responses and health-seeking- behaviours. McHugh and Vallis 

emphasize that these variables are interactive and of equal importance. As well, Miller 

(1987) and her coileagues have s h o w  that how individuais cope with threat can influence 

ïhess  behaviour. More specifically, lMiller has found that people who use a monitoring 

or information-seeking approach when faced with threat demonstrate higher levels of 

physiolo@cal arousal and psycholo@cal distress (Miller & Mangan, 1983). A monitorins 



style has been shown to be associated with a number of healdi care utilization and health 

outcome measures. Finaily, Schwartz et al. (1978) have demonstrated that individuals 

with somatic anxiety (Le., the tendency to express anxiety primarily in somatic terms) 

tend to report more physiolo~cal arousal and a heightened sensitivity to aversive or 

noxious stimuli. 

Although the terminolog may differ, there seems to be agreement among the 

researchers referred to above that mood, monitoring of bodily sensations, symptom 

attribution, and coping style a u e n c e  the experience of somatic sensations. Arguably, 

these variables are Uely to be involved in generalized h y p e ~ d a n c e  which is defined as 

an exaggerated or arnpEed response to somatosensory sensations (Rollman & 

Lautenbacher, 1993). 

The researchers cited above do not specG any direction for the relationship 

among the variables they propose to be involved in symptom experience and expressioq 

emphasizing that aIl ofthe variables are interactive and of equal importance. This is 

tested in the current study by entenns the variables of interest simultaneous~y into a 

standard regression equation. The results of this analysis will provide important 

information about the degree of association between the contributinj variables and the 

dependent variable, generalized hypervigilance. As well, stepwise regression analyses 

will be performed to determine the best predictor(s) of generalized hype~@ance  for 

each group of chronic pain patients. 

Contributino variables: Hmotheses re: eroup differences and predictive abilitv 

It is hypothesized that anxiety, monitoring, somatic attribution, and 

catastrophizing coping style will predict generalized hypervidance scores, as measured 

by the SSAS. In terms of group differences, the fibrornyalgia and the temporomandibular 

joint dysfunction patients are predicted to report higher levels of anxiety and monitoring 

cornpared to the rheumatoid arthritis patients. As well, they are expected to make more 

somatic attributions for common physical symptoms and to have higher catastrophizing 

scores. It is not known whether these variables are predisposing factors in the 



development of chronic pain conditions of undetermined ori,gin or ifthese variables are 

the result of living with a disorder which lacks a known cause; regardless of the direction 

of this relationship, the hypotheses will remain the same. Also, in keeping with previous 

research findings, it is hypothesized that the pain groups will d s e r  f?om the control 

g o u p  on each of these variables. Now, a discussion of each variable, along with its 

r~tionale for selection is presented below- 

a) Anxietv 

Trait anxietv. 

Research has shown that mood, particularly anxïety, can influence the expenence 

and expression of somatosensory sensations (Barse  and Klerman, 1983; Barsky 1992). 

Considerable attention has been directed toward the role of anxiety in such processes. 

Studies have s h o w  that trait anxiety is associated with decreased pain threshold and 

tolerance (J3or & Turk, 1989), decreased threshold and tolerance for a variety of 

unpieasant stimuli (S tembach, l986), increased symptom reporting Pemebaker, 1994), 

increased body awareness (Barsky, 1992), and a tendency to engage in maladaptive or 

"catastrophizing7' pain coping responses (Flor & Turk, 1989). The causal nature of the 

direction that exists between anxiety and these variables has not been established yet. 

Most of these studies that have examined the link between amiety and somatosensory 

variables have been correlational and retrospective in nature and were consequently 

fiaught with the associated memory and recall-related problems inherent with this type of 

study design. There is ongoing debate in the literature about the nature of the causal link 

between pain and anxiety; additional longitudinal studies are needed to address this issue. 

How is trait anxiety potentially linked to generalized hype~gilance? One 

possible expianation is proposed by Barsicy (1992). He suggested that individuals with 

elevated levels of trait anxiety tend to be self-conscious and that the apprehensive self- 

scrutiny in which they tend to engage amplifies pre-existing physical symptorns and 

causes these individuals to notice innocuous somatic symptorns that would othenvise be 

i,onored. 



Further support for this hypothesis cornes fiom the cognitive literature. Z t  has 

been found that anxious individuals have an increased tendency to be vigilant in scannins 

for threzt- For exarnple, Eysenck, MacLeod, and Matthews (1957) reported that 

individuals who were hi& in trait anxiety had a tendency to favour threat over non-threat 

interpretations when presented with ambiguous stimuli. Eysenck et al. suggested that 

selective processing of threat-related information may be partially responsible for the 

tendency of high anxiety individuals, compared to low anxiety individuals, to be more 

anxious even in relativeiy stress-fiee conditions. In other words, the authors proposed 

that high trait anxiety individuals may have a pre-attentive seledon bias in favour of 

threat whereas individuals low in trait anxïety rnay not have this predisposition. Eysenck 

et al. suggested that ifanxiety affects attentionai processes, then this, in tum, will affect a 

ranse of subsequent physiolo@d and behavioural measures. 

Applying this reasoning to chronic pain patients, it is possible that when they are 

presented with ambiguous stimuli such as imocuous bodily sensations, they rnay favour a 

threat interpretation of these stimuli. That is, patients may perceive these bodily 

sensations as being threatening and may respond to this perceived threat by ampl@n,a 

them. Again, this is specdation and the direction of the relationship has not been 

deterrnined. 

Somatic anxietv. 

In addition to trait anxiety, 1 am interested in deterrnining ifthe way in which 

anxiety is expressed contributes to generalized hypervi$ance. Schwartz et al. (1 978) 

proposed that anxiety has both sornatic and cognitive cornponents. They developed The 

Cognitive S omatic -PLnxiety Questionnaire (C S AQ) to assess whether individuals 

experïence anxiety as pnmarily somatic distress or cognitive distress. Research has 

shown that chronic pain patients, in cornparison to hedthy control subjects, report higher 

somatic anxiety scores (DeGood, Buckelew, & Tait, 2985). 

Tamaren, Carney, and Allen (1985a) performed a study that tested the predictive 

validity of the CSAQ. Subjects with either predominantly cowtive or somatic anxiety, 

as assessed by the CSAQ, received a treatment that matched their primary anviety mode 



("matched goup") and 12 patients received a treatment that addressed the secondary 

anxiety mode ("unmatched goup"). After five sessions, the "matched group" reponed 

si@cantly kwer anviety symptoms than did the "unmatched group". 

Another study by the sarne researchers (Tamaren, Carney, and Allen, 1 %Sb) 

showed that somatic anxiety correlated with a number of rneasures of physioiogical 

sensitivity. Similarly, Heimberg, Gander, Dodge, & Becker (1987) found that somatic 

anxieiy scores were associated with increased physiological arousal (measured by heart 

rate scores). 

Based upon the research presented above, it seems reasonable to test whether this 

variable is involved in generalized hypervi@ance, the amplification of somatosensory 

sensations. As well, it will be interesting to see ifthe patients who have conditions of 

undetermined origin will dEer  ftom those with a known etiobgy in terms of their scores 

on tbis rneasure; it is predicted that the fibromydgia and the temporomandibular joint 

dysfùnction patients will have higher somatic anxiety scores compared to the rheumatoid 

artfiritis patients. 

Summarv for anxietv variables. 

Based upon previous research, it is predicted that trait an?uety and the expression 

of anxiety as somatic distress d l  be predictors of generalized hype~gilance. In terms 

of expected group differences, it is predicted that the fibromydgia and the 

temporomandibuIar joint dy sknction patients will report higher levels of trait anxiety 

and somatic anxiety compared to the rheumatoid arthritis patients. Again, al1 patient 

groups are predicted to have higher anxiety scores (trait and somatic) compared to the 

control subjects. 

b) Monitoring 

Monitonno of bodilv sensations. 

Previous research has shown that fibromyalcja patients tend to be more aware of 

various bodily sensations and tend to report more physical symptoms, many of obscure 



on% compared to other groups of chronic pain patients (BLock, 1993; F e r ~ s o n  & 

Ahfes, 1998; Robbins & Kirmayer, 2 99 1, Yunus, Masi, & Aldag 1989). 

Robbins, Kirmayer, and Kapusta (1990) have suggested that the uncertainty and 

ambiguity that ofken surrounds the diagnosis of fibromyalgia may be associated with an 

uicreased tendency for patients to wony that their symptoms might have been 

misdiagnosed and may be indicative of a more serious disorder. Consequently, Robbins 

et al. (1990) hypothesized that this may, in turn, lead fibromyalgia patients to monitor 

bodily sensations and become preoccupied or "vigilant" about such perceptual sensations 

because they besn to fear that every noxious signal is suggestive of disease. 

The belief that one has a serious illness or is vuherable to illness, combined with 

a preoccupation with disease, is likely to motivate vigilant bodily scanning for unusual 

sensations and the reco,onition of those sensations as symptoms of illness (Robbins et al., 

1990)- As well, having persistent pain and somatic distress be discounted repeatedly by 

physicians as being "hnctional", something that ofien occurs wit h fibromyalgia patients, 

may result in symptom preoccupation and fear of disease (Kïrrnayer, 1986). 

Others suggest that bodily monitoring or awareness of  somatic sensations is the 

result of psychological distress. For example, subjects who are anxious or who have high 

scores on measures of neuroticism tend to be more aware of their bodily sensations and 

report more p hysical symptoms (Bars@, Oman, Delamater, Clancy, & Hartley, 1998; 

Neitzer, Davis, & Kennedy). 

In the present study, the Pennebaker Inventory of Limbic Lan~idness  (PILL) is 

used to measure how much attention is paid to bodily sensations. The PILL is a 

syrnptom checklist which measures how fkequently subjects experience a variety of 

cornmon physical symptoms. As well, mother score was caiculated which reflected the 

total number of syrnptoms endorsed, regardless of kequency. Although, it could be 

argued that the PILL is an indirect measure of bodily monitorins, others have used this 

questionnaire to measure symptom perception, somatic awareness, and attentiveness to 

bodily sensations (van Vliet, Willemsen, Radder, Lernkes, & Jacobi, 1997; Woods, 

Miltenberger, & Flach, 1996). 



It is hypothesized that monitoring of bodily sensations will be more prevalent 

arnong patients with conditions of undetermined orighs. As well, it is predicted that al1 

patient groups will have hisher scores on the bodily monitoring measure compared to the 

control subjects. 

Monitorino of threatenino events. 

In addition to bodily monitoring, there is research that suggests that sorne 

individuals may be vigilant in tems of responding to or copins with threatening aspects 

of their environment. Miller (1987) has researched extensively the cognitive 

informational styles that are used to cope with threat and hstration- Accordin; to 

Miller, when individuak are threatened with aversive events, information processing 

behaviour c m  Vary along two dimensions: r n o n i t o ~ g  and blunting Monitors selectively 

attend to and seek knowledge about the aversive event or stressor whereas blunters 

coWtively avoid and psychologically "blunt" objective sources of danger and avoid 

threat-relevant information. MilIer developed the Miller B ehavioral Style S cale (MB S S) 

that indicates if individuds are high or low on the monitoring and bluntins dimensions. 

The MBSS has been shown to predict behaviourd strategies in response to both physical 

and psychological stressors (Miller). 

MUer and her colleagues have conducted many studies examking the relation 

between monitoring / blunting and health behaviour and health status. Her research on 

information processing behaviour in threatening medical situations has indicated that, at 

least under short-term threat, monitoring is more anxiety-arousins than is blunting. For 

example, m e r  and Mangin (1983) reported that monitors who undenvent colposcopy, a 

medically benig  but subjectively threatening procedure, exhibited more behavioural and 

subjective arousal compared to blunters. In addition, among patients receiving 

chernotherapy, blunting was associated with less anxiety, less depression, and fewer 

physical side-effects than was monitoring. As well, those subjects with a monitoring 

style expenenced a si34cantly higher incidence rate and longer episodes of nausea 

(Gard, Edwards, Hams, & McCormack, 1988). Moreover, Phipps and Z i m  (1986) found 



that pregiant women who were hi& monitors had higher levels of anwiety during 

amniocentesis than those who were blunters. 

Miller, Brody, and Summerton (1988) reported that hi@ monitors are more likely 

to attend to extemai threat-relevant cues and to interna1 bodily symptoms compared to 

low monitors. Miller et ai. found that high monitors visited physicians with less severe 

medicai problems but reported equivalent levels of discornfort, distress, and dysfunction 

compared to the low monitors. Also, high monitors exhibited less irnprovement in both 

physiologicai and psychologicai symptoms at physician follow-up visits and demanded 

more tests, information, and counsellirg, but desired a less active role in their health care 

than did low monitors. Miller et al. suggested that high monitors may seek medical 

attention to decrease their distress. This rnay partially explain why high monitors are 

more iikely to utilire medical seMces than are low rnonitors. 

Muris and van Zuuren (1992) performed a study that examined the reIation 

between monitoring and blunting, fear of medical situations, and scanninj for internai 

bodily sensations. The authors concluded that hi& rnonitors were more anxious than low 

monitors of medical affairs in particular, but not of other situations. In addition, high 

monitors reported experiencing more common physical symptoms and complaints 

compared to btunters. 

The studies discussed above have focused upon how people cope with acute 

conditions. It is important to deterrnine if the same types of responses would be used by 

individuals with chronic conditions. Miller, Leinbach, and Brody (1989) addressed this 

issue by comparing the coping styles and hedth behaviours of chronic hypertensive 

patients to the responses of a control goup  of normotensive patients who were attending 

a pnmary care setting for acute medical problems. The chronic hypertensive patients were 

significantly more likely to exhibit a m o n i t o ~ g  coping style and reacted to their medical 

problems with si3dcantly higher levels of concern and worry compared to the 

normotensive patients with acute medical conditions. 

Miller and her colleagues have suggested that patients who are characterized by a 

monitoring rnethod of copins may show an increased susceptibility to deveIoping such 



disorders as hypertension and other chrunic diseases such as diabetes, heart disease, and 

cancer- It was susgested that training in blunting strateges such as relaxation techniques 

may help to decrease this vulnerability- WhiIe this is an interesting suggestion, the 

authors have not tested this hypothesis and to date, there is no ernpincal evidence that 

susgests that a monitoring copirg style predisposes individuais to these c hronic diseases. 

Summw for monitoring variables. 

In surnrnary, research has shown that bodily monitor% is associated with 

increased reporting of physicai syrnptoms and with the tendency to perceive syrnptoms as 

being noxious or intense in nature. Therefore, it is hypothesized that bodily monitoring 

will be a si30nificant predictor of generalized hypenigilance. 

In addition to bodily monitoring, the present midy examines how patients respond 

to or cope with threatening events. Research has shown that individuals with a 

monitoring coping style (Le., those who selectively attend to and seek knowledge about 

an aversive event or stressor) are more likely to exhibit greater Levels of physiological and 

psychological arousal compared to those who adopt a bluntins coping style (Le., tend to 

avoid threat-relevant information). It is predicted that monitoring in response to 

threatening events will be a significant predictor of generalized hype~@ance. 

In addition to examinhg the role of bodily r n o n i t o ~ g  and monitoring of threat, 

this study wiU examine the relation between these variables. It is expected that 

individuals with high scores on the bodily monitoring measure will also report high 

monitoring of threat scores. This issue has not been investisated in previous research 

studies with chronic pain populations. 

In terms of expected group dEerences, the Ebromyalgia and the 

temporomandibular joint dysfùnction patients are predicted to report hi&er scores on a 

measure of bodily monitoring (The Pemebaker Inventory of Limbic Languidness) 

compared to the rheumatoid arthritis patients. As well, it is predicted that the 

fibromyalgia and the temporomandibular joint dysfunction patients will report higher 

monitoring scores on Miller's Behaviourai Style Scale, the measure of monitoring of 



threatenhg events. AH patient groups are predicted to have hi&er scores on bodily 

monitoring and monitoring of threat compared to the control group. 

c) Attribution 

Another variable that is hypothesized to predict generaiized hype~glance is 

attributiond style (Le., the perceived cause of bodily sensations). When changes in bodily 

sensations have been detected, cogitive processes are used to help interpret the meaning 

of these sensations (Mechanic, 1 986). McHugh and Vallis (1 986) emphasize that 

individuals are not passive recipients of information £rom their envkonments but are 

actively involved in the processin,o of information. 

The area of research on syrnptom attribution has received considerable attention. 

It is generally agreed upon that bodily sensations are intensified when they are attributed 

to a S ~ ~ O U S  disease rather than to more benÏgn causes, such as fatigue or emotional stress 

(Barsky, 1992). Robbins and Kirmayer (1 99 1) descnbe attributional styles as reflections 

of individuals' underlying schemata that are used to interpret, label, and express new 

bodily and emotional sensations. Research on cogitive schemata has allowed for the 

identification of how individuals organize information. It is hypothesized that schemata 

guide attentional processes so that information that is consistent with the schemata is 

processed more easily and efficiently than information that is inconsistent with the 

schemata (Lau & Hartman, 1983). It has been shown that these unconscious processes 

can serve to maintain or exacerbate chronic illness behaviour (Meyer, Leventhal, & 

Gutmann, 1985). 

Robbins and Kirrnayer (1991) conducted a prospective shidy to examuie the 

antecedents and consequences of attributional styles in family medicine pâtients. The 

results indicated that previous physicd illness and psychiatnc problems influenced the 

interpretation of new symptoms. For exarnpie, patients with acute or chronic physical 

illnesses made more somatic attributions for cornmon physical symptoms, presented with 

more somatic symptoms, and more somatic compIaints of obscure ori=gin. This effect 

remained statisticdy si,onificant when history of severe physical illness was controlled. 



Robbins and Kirmayer suggested that beins a i c t e d  with an acute or chmnic physicd 

illness is likely to increase an individual's vigilance toward future illness and rnay 

provide a schema for the interpretation of new symptoms. 

Conversely, Robbins and Kïrmayer (199 1) reported that patients with psychiatnc 

difficulties made more psycholo@cal attributions for the same common physical 

symptoms. As well, patients with a psychological attributional style presented to 

physicians with more psycho1ogïcal symptorns over a six month period, an effect that 

remained si&cant when psychiatnc history was controlled, 

Similarly, Bishop and Converse (1986) have reported that people w-ith a somatic 

attributionai style tend to focus their attention on bodily manifestations of distress that 

may lead them to perceive physical symptoms that, in the absence of such attributions, 

would likely have been perceived as being emotional in nature, or would not have been 

perceived at all. Aso, attributional styles have implications in terms of health-seekins 

behaviours- For exarnple, research has shown that subjects are less likely to visit a 

physician for symptoms that they attribute to psychological ongins whereas they are more 

likely to seek help for symptoms for which they would a s s i s  a physical cause (Bishop, 

1987)- 

Barsky and Kierman (1983) noted that the amplification of bodily symptoms may 

result, in part, when people misattribute benign bodily sensations to serious illness instead 

of discounting sensations that rnost people would attribute to fative, aging, dietary 

indiscretion, or normai physioIogical processes. A study that compared the causal 

attributions for common somatic sensations made by individuais who visited their family 

physicians fkequently ("eequent attenders") and control subjects indicated that the 

tiequent attenders generated fewer normalizing (Le., psycholo~cai or enwonmental) 

attributions for cornmon bodily sensations. When the groups were given a common 

bodily sensation alon3 with a patholo@cal explanation, the frequent attenders were less 

able than the control subjects to generate reasons why the pathological explmation may 

be untrue (Sensky, MacLeod, & Rigby, 1996). 



Attributional stvle and hvpochondnasis. 

Severai researchers have examined the relationship between artniutional style and 

hypochondriasis- BarsLy and Klerman (2983) noted that non-hypochondriacai 

individuals who experience the same benig  symptoms as a hypochondriacal group are 

more likely to attribute their physical symptoms to non-disease processes such as over- 

exertion, environmental stress, or a&%- Barse  and Klerman suggested t hat benign 

bodily sensations are interpreted as being indicative of disease when cognitive meanin= is 

attached to the sensations, a process that is innuenced by such variables as externd cues, 

interpersonal communications, and situational information. BarsLy and Klerman 

susgested that these variables are more important when the person lacks an obvious, 

immediate, and adequate explanation for the symptoms. Typically, this misinterpretation 

occurs when the symptoms are ambi,ouous, diffiise, cornmon, and in a part of the body 

that is not directly observable. When symptoms are severe, disablins, very unusual, or 

extemaily induced, there is less room for dEering interpretations. The authors suggest 

that this may help to explain why symptoms such as fatise, nausea, weakness, or diffùse 

pain are so cornmon in hypochondriacal patients. 

Once the incorrect attribution is formed (i. e., a ben.@ sensation is believed to be 

indicative of a senous disease), future perceptions are interpreted within this fi-arnework 

or cognitive schema so that hypochondnasis becomes a "self-perpetuating and self- 

validating co@tive scheme" Parsky & Klerman, 1953, p.278). Experirnental and 

clinical studies support this conceptualization- For example, C hapman (1 978) has shown 

that noxious sensory input undersoes a process involving cogitive assessrnent and 

~Iarification that has been found to amplfi or reduce the intensity of these sensations. 

That is, how people view their physical state and the ideas offered by others can infiuence 

the Ievel of distress and arousal associated with that distress (Pennebaker, 1994; 

Sternbach, 1978). Experimentai research has s h o w  that subjects' self-reported distress 

and arousal can be reduced when ideas about the causes of the physical discornfort are 

manipuiated. For exarnple, subjects who were told that the increased level of autonomic 

arousal they were expenencing was caused by the medication that had been administered 



reported a higher pain tolerance compared to subjects who were inforrned that their 

symptorns were being caused by the painfîd stimulus to which they had been exposed 

(Haenen and Schmidt, 1997). 

Clinically, it has been shown that normal control subjects with elevated scores on 

a hypochondriasis scale reported more health concerns that were based on the 

misattribution of bodily sensations (Rodin, 1978). As weU, medical students often 

experience transient hypochondriasis when t hey begin to interpret normal bodiIy 

sensations in the context of newly acquired information about disease processes 

(Mechanic, 1983). Sensations that they would iikely have ignored or considered 

insi,Mcant in the past are now reinterpreted as being indicative of disease w i t h  their 

new cognitive hrnework. These fïndings have clinical implications. For example, 

providing preoperative sur,sical patients with accurate and detailed attributional 

information about the procedures and the postoperative symptoms has been shown to 

reduce postoperative analgesic requirements (Egbert, Battit, and Welch, 1964; Barsky & 

Klerman, 1983)- 

It is interesting to note that there is a body of research that sugsests that 

hypoc hondriacal somatic cornplaints do not result from a finely tuned discnminative 

ability to detect normal physiological sensations that non-hypochondnacal patients are 

unable to perceive (Eiarsky, Brener, Coeytaux, & Cleary, 1995). For example, the 

findings of a study by Haenen, Schmidt, Schoenmakers, and van den Hout (19973 

indicated that hypochondriacal patients reported more disrress and discodort with 

benign bodily sensations and considered themselves to be more sensitive to such 

sensations but they were not better able to discriminate between two tactuai bodiIy 

signais. As weIl, there have been a number of studies that have shown that individuais 

with elevated scores on a rneasure of hypochondriasis are no better at estimating their 

heart beats cornpared to a non-hypochondnacal group (Barsky et ai., 1995; Haenen, 

Schmidt, Kroeze, & van den Hout, 1996). 



Summary for attribution variable. 

The research discussed in this section has shown that the way in which individuds 

interpret common bodily sensations can serve to maintain and/or exacerbate chronic 

illness behaviour, in addition to influencing patterns of heakh care utilization- More 

specifically, it has been found that a somatic attributional style (Le., the tendency to 

believe that common bodily sensations are indicative of a physicdy-based iIlness or 

disorder) is associated with increased syrnptom reporting (often, rnany of the somatic 

symptoms that are reported are of unknown orign) and the amplification of bodily 

sensations. Based upon these findings, it is hypothesized that somatic attributional style 

will be a predictor of generalized hype~@ance .  Ln t ems  of expected group differences, 

it is hypothesized that the fibromydgia and the temporomandibular joint dysfinction 

patients will make more somatic attributions for common bodily sensations compared to 

the rheumatoid arthritis patients. Also, it is predicted that the pain patients will make 

more somatic attributions compared to the control subjects. 

d) Copina; 

There has been si=@icant research interest in examining what strateges patients 

use to cope with their chronic pain (Turk & Okifuju, 1997)- However, there have been 

relatively few studies that have compared the coping strategies of patients with pain 

disorders of determined versus undetennined origin. The litterrature examining copin,a and 

chronic pain is vast and is beyond the scope of this paper. Thus, specific issues related to 

coping cognitions will be discussed, primarily fkom a cognitive-behavioural perspective. 

The importance of specific cognitions in coping with pain problems has been 

examined by several researchers. Turk, Meichenbaum, & Genest (1983) concepti~alize 

cognitions as mediators between situations that evoke pain and emotional or behavioural 

reactions. Cogitions have been shown to play a ~ i ~ f i c a n t  role in deteminkg a 

person's level of physical and psychological functioning (Keefe et al., 1987). For 

example, the results of a study by Flor, Behle, and Birmbaumer (1 993) indicated that 

persona1 evaluation of pain and the ability to cope with it were key factors in detennining 



how disabled a person becomes or remains, independent of the medical diagnosis or the 

extent of physical damage. 

Research has shown that many chronic pain patients tend to have negative 

expectations about their ability to exen control over their pain. The assessment of 

specific cognitive activity (thoughts and images) has resulted in the idenfication of self- 

statements that are related to coping outcornes: "catastrophi~ing'~ self-statements (Le., 

statements that focus upon the negative aspects of the pain expenence) are believed to 

increase pain perception and to decrease the possibility of ensaging in adaptive coping, 

whereas "active coping" self-statements (i-e., staternents focussin,o on methods to actively 

deal with painful sensations) are believed to be associated with a decrease in pain 

perception and an hcrease in adaptive or active copins responses (Turk et al., 1983). 

Experimental studies provide empirical support for these beliefs. The type of self- 

statement used during exposure to a painfiil stimulus has been shown to affect pain 

tolerance and pain intensity ratings. For example, catastrophizing self-statements have 

been found to be associated with lower pain tolerance and higher pain intensity ratings, 

whereas active copins self-statements have been associated with higher pain tolerance 

and lower ratings of pain intensity (Fernandez, 1986; Spanos, Radtke-Bodorik, Ferguson, 

& Jones, 1979). 

Sullivan, Stanish, Waite, Sullivan, & Tripp (1998) examined the role of 

catastrophizing in predictin~ leveIs of pain and disability in a goup of patients with sofi 

tissue injuries- Catastrop hizing correIated si3nificantly with patients' reported levels of 

pain intensity and perceived disability. As well, catastrophizing was shown to contribute 

to the prediction of disability after the effects of pain intensity were controlled. 

Furthemore, catastrophizing was associated with disability independent of the levels of 

depression and anxiety. Another study which examined catastrophizing in dentai patients 

showed that those patients classified as "catastrophizers" (according to their scores on the 

Pain Catastrophizing Scale) reported si=qificantly higher levels of dental anxiety, 

emotional distress, and pain when compared to those patients classified as being 

"noncatastrophizers" (Sullivan & Neish, 1998). 



It appears that co,onitive factors may play a sipifkant role in the onset, 

maintenance, and exacerbation of pain, affective distress, and adjustment to c hronic pain 

(Lawson, Reesor, Keefe, & Turner, 1990). Newman, Fitzpatrick, Lamb, and Shipley 

(1990) have reported that the pattern of coping exerts a sigïficant influence on symptom 

perception, disability, and psychological well-being. It has been suggested that negative 

appraisals of coping ability and personal efficacy may serve to reinforce inactivity, 

feelinss of discouragement, and a tendency to  over-react to nociceptive stimulation 

(Biederman, McGhie, Monga, & Shanks, 1981; Turk et ai., 1983). 

Recent developments in the assessment of cogitive strateges have led to the 

creation of psychometric instruments that evaluate how individuals cope cognïtively with 

their pain. For example, several scales have been developed to assess general coping by 

chronic pain patients (e-g., Coping Strategy Questionnaire (CSQ) by Rosenstiel & Keefe, 

1983; and the Pain Management Inventory (PMI) by Brown and Nicassio, 1987). Flor et 

al. (1993) noted that these scales were designed to assess behavioural and coWtive 

coping strategîes, but have onIy a minimal focus on cogitions that accompany the pain 

experience. Flor et al. (1993) developed the Pain Reiated Self-Statements Scde (F'RSS) 

to assess situation-specific cognitions that either prornote or hinder attempts to cope with 

pain. The results of studies that have used the PRSS have shown that chronic pain 

patients tend to differ from heaithy control subjects in that they report more 

catastrophizing statements and fewer active coping statements when they are in pain (Flor 

et al.). 

Summary for copine variable. 

Studies have shown that mdadaptive coping, particularly the use of negative 

self-statements when patients are experiencing pain, is associated wirh decreased 

threshold and tolerance for unpleasant sensations- In the present study, it is hypothesized 

that the "catastrophizing" subscale of the Pain Related Self-Statements Scale (PRSS) will 

be a sigdicant predictor of generdized hypervigïlance. 

In terrns of expected g o u p  differences, it is predicted that the fibromyalgia and 

the temporomandibular joint dysfunction patients will report more maladaptive or 



"catastrophizing" coping stratesjes compared to the rheumatoid arthritis patients. ,411 

patient goups  are predicted to have higher scores on the catastrophizing subscale 

compared to the normal control subjects. 

Predictions for Issue 2 

In summary, it is predicted that trait anxiety (measured by the trait anxiety scale of 

The State-Trait Anxiety hventoty), somatic anxiety (measured by the somatic subscale of 

The Cognitive-Somatic -4nxiety Questionnaire), bodily monitoring (measured by the 

Pennebaker Inventory of Limbic Languidness), monitoring in response to threatenins 

events (measured by the Miller Behavioural Style Scale), somatic attribution (measured 

by the somatic attribution scaie fiom the Symptom hterpretation Questionnaire), and a 

mdadaphve pain copins style (measured by the catastrophizing subscale of the Pain 

Related Self-Statements Scale) will contribute to the prediction of ~eneralized 

h y p e ~ d a n c e ,  measured by the Somatosensory Ampl5cation Scale- 

Both standard and stepwise multiple regression analyses will be used to determine 

how well these variables predict seneralized hypervigdance. For each group of pain 

patients, standard multiple regression analyses witl be used to evaluate the overail relation 

between the independent variabIes and the dependent variable, seneralized 

hypervi$ance. In addition to standard regression, stepwise multiple regession analyses 

d l  be performed for each group of pain patients to determine the best predictor(s) of 

generalized hypervisjlance. As well, g o u p  differences on the variables believed to 

underlie generalized hypervigilance will be examined- 

Surnmary of Study Issues 

The purpose of this study is to cl- generalized hypervi@lance, a 

concept which is not weU understood at this time. Two prirnary study issues are 

addressed, the results of which will increase Our understanding of this concept: (a) The 

6ndings will show whether generalized hype~gdance ,  as measured by the 

Sornatosensory Amplification Scale, is unique to patients with pain disorders of 



undetennined or@n or ifthis pattern extends to patients who have conditions with a 

known etiology, (b) As well, a number of variables that are believed to underiie 

genedized hypemi@ance will be examined. This sîxdy will show whether pain patients 

with disorders of unknown origin dBer fbm those patients who have a condition with an 

established etiolog on these variables. Furthemore, the results WU illustrate the extent 

to which these variables are involved in the prediction of generalized hypervigilance, an 

area tbat bas not been examined in other studies. 

In addition to the primary study issues, questions of secondary importance will be 

examined. For exarnple, a number of measures assessing pain experience and pain 

perception will be administered to the different patient groups. Again, this allows for a 

cornparison between pain patients who have conditions of detennined versus 

undetermined ongin. 



Subiects 

Four groups of female subjects were studied: (1) 33 fibrornyalgïa out-patients 

fiHiIIhg the diagnostic criterîa of Wolfe et al. (1 WO), (2) 29 out-patients fulfillinj the 

diagnostic critena for rheumatoid arthritis, (3) 26 out-patients diagnosed with 

temporomandhdar joint dy sfiinction and, (4) 3 4 healthy individuals without chronic 

p ah. 

The fibromyalgia and the rheumatoid arthritis patients were recruited Erom the 

Depart ment of Rheumatolocg at The London Health Sciences Centre and 

Victoria Campuses). The temporomandibular joint dysfunction patients were recmited 

fiom the Faculty of Dentistry at The University of Western Ontario. The normal control 

g o u p  consisted of volunteers fiom the community who responded to a posted 

advertisement. Control subjects were paid ten dollars for their participation. 

A total of 65 fibromyalgia patients was contacted. Of those contacted, 42 agreed 

to participate, 33 of whorn cornpleted the snidy. The age range of the fibromyaI$a group 

was 1 S to 6 1 years with a mean age of 33.0 and a standard deviation of 10.3 years. The 

average pain duration reported by this g o u p  was 8.4 years, with a range of 2 to 20 years, 

and a standard deviation of 5.7 years. 

Skîy-five rheumatoid arthritis patients were contacted. Thrty-six patients agreed 

to participate, 29 of whom completed the study. Ages ranged eom 26 to 68 years with a 

mean age of 5 1.6 years and a standard deviation of 1 1.3 years. The average pain duration 

reported by this goup was 16.0 years, with a range of 3 to 43 years, and a standard 

deviation of 10 -5 years, 

65 patients with temporomandibular joint dysfunction were contacted. Thirty- 

nine patients zgreed to participate, 36 of whom compieted the study- The age range was 

&om 19 to 56 years with a mean age of 32.7 years and a standard deviation of 9.5 years. 



The average pain duration for this group was 8.2 years with a range of 1 to 36 years, and a 

standard deviation of 9.1 years. 

The following reasons were provided by those patients who initially ageed to 

participate but decided not to complete the study: family ilfness, moving, feeling too il1 to 

participate, or no longer interested in the study. 

The normal control group consisted of 34 subjects who responded to a posted 

advertisement. AU subjects completed the study. The mean age was 34.6 years, with a 

range of 22 to 55 years and a standard deviation of 9.4 years. None of the control 

subjects had a chronic pain disorder- 

Materials 

Generalized H-ypervioilance Measure 

Somatosensorv Amplification Scale (SSAS). This self-report scale assesses an 

individuai's perceived sensitivïty to ten uncornfortabIe visceral and sornatic sensations, 

most of which are not the pathological symptorns of disease (Barsky et al., 1990). 

Sample items inchde: "1 am ofien aware of various things happening within rny bodyy', 

"1 am quick to sense the hunger contractions in my stornach", "Even somethïng minor, 

like an insect bite or a sprinter, really bothers me". Subjects are asked to rate the degree to 

which each statement is cccharacteristic of you in general" on a 5-point ordinal scale. 

The total SSAS score consists of the mean of the sum of the 10 items. Scores can range 

from 1 to 5 with higher scores indicatins greater levels of ampiifkation. The SSAS has 

adequate interna1 consistency (Cronbach alpha = -82) and test-retest reliability (-79). 

This scale has been used in psychiatrie populations and in chronic pain 

populations (Wise & Mann, 1993; Epstein et al., 2999; Gregory & Manring, 2000; 

Raphael et al., 2000). Studies have shown that patients with more diffuse pain reported 

higher SSAS scores compared to those with pain primarily in the extremities; also 

patients with myofascial pain have reported higher SSAS scores cornpared to noma1 

control subjects. Epstein et al. (1999) demonstrated an association between SSAS scores 

and ratings of aversive stimuli in a sample of fibromyalgia patients. 



Pain Perception Measures 

Visual Analone Scale. To obtain measures of pain intensity, subjects were asked 

to complete two visual anaiose scales (VAS); one for present pain intensity and one for 

"typicai" pain intensity over the previous 3 0 days. Each VAS consisted of a 10 

centimetre h e  on a piece of paper with word delimiters at opposite ends ("no pain" and 

"worst pain ever"). On a 10-point scale, "no pain" corresponds with a rating of O, and 

"worst pain ever" corresponds with a ratins of 10. The VAS ratings were the 6rst tasks 

that subjects were instructed to complete. 

Bodv ~Map Ratincs. Subjects were provided with a body map (drawings of the 

front and back views of the body) and were asked to mark the locations where they had 

experienced any type of pain (including pain not associated with their ciironic pain 

disorcier), d u ~ g  the past week- Subjects were asked oniy to refer to pain and not to other 

unpleasant, disturbins, or nagins  experiences such as nausea or dizziness. Also, 

subjects were instructed to rate the intensity of pain at each marked location usin% a 10- 

point visual analoge scale (O = "very weak pain", 10 = "extremely strong pain"). The 

body map and VAS rating scale used in the present study was based upon ones developed 

by Lautenschlager et al., (1 99 1). 

McGill Pain Questionnaire mQ). The hPQ was designed to provide 

quantitative measures of clinicai pain (Melzack, 2975). Patients use three classes of 

word descriptors (sensory, affective, and evaiuative) to spec* their subjective pain 

experiences. Three scores are derïved. The first score is the pain rating index which is 

based on the numencd vaiues assigned to each word descnptor. There are 20 groups of 

adjectives (8 sensory, 7 affective, 1 evaluative, and 4 rniscellaneous). Subjects are asked 

to chose the one word in each category that best describes the kind of pain that they have 

experienced during the last week- The word in each category implyin~ the least pain is 

given a value of 1, the next word is given a value of 2, etc. The values of the words 

chosen by a patient are summed to obtain a score for each category, as well as a total 

score for alI categories. The second score is the number of words chosen to describe pain 

and c m  range fiom O to 20. The third score reflects present pain intensity which is based 



on a 5-point intensity ratin; scale. For the present study, only the first two scores were 

used since patients had already cornpleted a visual analogue scale measuring pain 

intensity. Adequate reliabiky and validity have been established for this measure 

(Melzack, 1975)- 

Anxietv Measures 

S~ielberoer State and Trait Anxietv inventorv (STPJ). State anxïety is defhed as 

a transitory state of anxiety whereas trait anxiety is the tendency that an individual has to 

respond to situations perceived as threatening with an increase in anxiety (Spielberger, 

Goruscb & Lushene , 1975). The STAI consists of 40 self-report statements, 20 of which 

measure state anxiety and 20 which measure trait anxiety. For the State Anxiety scale, 

subjects are asked to respond to each staternent by describig how they "feel nght now", 

using a 4-point scale (1"not at all" to 4 "very much son). For the Trait Anxiety scale, 

subjects are asked to rate each statement by indicating "how you generally feel", u s i q  the 

following 4-point scale (1 "alrnost never" to 4 ccalmost always"). For each scale, the 

minimum and maximum scores are 20 and 80, respectively. The STAl possesses hi@ 

internal consistency and concurrent and construct validity (Spielberger et al.). For the 

present study, the primary focus was on comparing subjects' scores on trait, rather than 

state, anxiety- 

Coqnitive-Somatic Anxietv Questionnaire (CSAO). The CSAQ is a 14-item 

questionnaire which measures a person's tendency to experience anxiety as 

predorninantly somatic distress or cognitive distress (Schwarz et al., 1978). Subjects are 

asked to rate the degree to which they typically experience a variety of symptoms when 

they are feeling anxious on a 6-point scale (O "never" to 5 "always"). This questionnaire 

has two subscales: somatic anxiety which measures the degree to which the subject 

expenences somatic symptoms when anxious (e-g., "My heart beats fastyy, "1 perspireY7, '7 

feel jittery in my body") and cognitive anxiety which measures the degree to which 

subjects experience cognitive symptoms when anxious (e-g., "1 find it difficult to 

concentrate because of uncontroIlabIe thoughts", "1 worry too much over something that 



doesn't reaily matter"). Each scale consists of 7 items and scores for each can range &om 

O to 35. It has been shown that chronic pain patients have elevated scores on the somatic 

scale of the CSAQ compared to subjects without pain (Schwartz et al.). Adequate 

reliability and validity for this questionnaire have been demonstrated (Schwarz et ai.). 

For this study, the prùnary focus was on somatic anxiety. 

Monitoring Measures 

Pemebaker Inventorv of Limbic Lanmidness PILL). The PlLL was selected as 

the measure of bodily monitoring. It is a checklist that assesses the frequency of 

occurrence of 54 common physical symptoms and sensations (Pemebaker, 1982). 

Although the PILL could be considered an indirect measure of bodily monitoring, it has 

been used in other studies to measure bodily awareness and bodily monitoring (van Vliet 

et al., 1997; Woods et al., 1996). Subjects are asked to indicate on a 5-point scale how 

often they have expenenced each symptom (1 "have never or dmost never expenenced 

the symptom" to 5 "more than once every week"). The PILL has high intemal 

consistency, with a Cronbach alpha of 0.88. In addition, the PILL has been shown to 

possess adequate test-retest reliability (e-g., 0.70 for a 2-month penod) (Pemebaker, 

1982). Typicdy' the total PlLL score consists of the sum of the ratings for the 54 items- 

For the present smdy, 8 items (i-e., swoIIen ankles, leg crarnps, swoUen joints, stiff 

muscles, back pains, numbness or tingling in any part of the body, s t ï E  joints, sore 

muscles) which would likely be endorsed by the fibrornyalgia, rheumatoid arthritis, or 

temporomandibular jouit patients were omitted for it was assumed that including these 

items might artifïciaily infZate the scores for these pain patients. Thus, the ratings for 46 

items were used to create total scores; scores can range fiom 46 to 230. 

A second score was derived corn the PEL. The total number of symptoms 

expenenced by the subjects, regardless of Eequency, was calculated by surnming the 

number of items that they endorsed (i-e., those items which subjects rated between a 2 

and a 5 on the 5-point scale). Total scores can range from O to 46. 



Miller Behaviourd StyIe ScaIe ( M B S S ) .  The MESS (Miller, 1987) was used to 

measure subjects' responses to threatening events in the environment. According to 

Miller (1 987), when individuals are threatened with aversive events, information 

processing behaviour can Vary dong two dimensions: monitoring and blunting. Monitors 

selectively attend to and seek knowledge about the aversive event or stressor whereas 

blunters cognitively avoid and psychologicaIly "blunt" objective sources of danger and 

avoid threat-relevant information. The IWSS is designed to measure coping responses to 

situations involving threat or frustration. It consists of four hypothetical stress situations. 

~ a c h  scene is followed by e i a t  statements that represent different ways of dealin3 with 

the situation. Four of the statements are of a monitorin,o or information-seeking variety 

and four are of a blunting or distracting variety. The number of monitorin,o and blunting 

items that were endorsed are totalled, giving a monitoring and blunting score- Scores can 

range fiom O to 16 on each scale- The L-SS scale has been shown to possess adequate 

discriminant and predictive validity (Miller, 1987). For the purposes of the present study, 

the monitoring scale was of primary interest. 

Svmptom Attribution Measure 

Svmptom Intemretation Questionnaire (SIQ). The SIQ (Robbins & b a y e r ,  

199 1) consists of 13 common somatic symptoms each of which is followed by three 

items: an item addressing the Likelihood that the cause of the symptom is a physicai 

disorder or disease, an item addressing the likelihood of an emotiond / stress-related 

cause, and an item addressing the likelihood of an environmental / normalizing cause. 

For example, the first SIQ question States, 

EI had a prolonged headache, I would probably think that it is because: 

1. 1 am emotiondy upset. (emouond / stress-related cause) 
2. There is something wrong with my muscles, nerves, or brain. (physical disorder / 

disease cause) 
3. A Ioud noise, bright light, or something else has imtated me. (environmental / 

nomaiking cause). 



Subjects are asked to indicate on a 4-point scale ( lccnot at ail" to 4 "a great deal3) 

how well each of the three potential causes explains each of the 13 syrnptoms. Summing 

the items with similar causal expIanations yields three scale scores representing the extent 

to which physical illness, emotional distress, or environrnental / normaliang events were 

endorsed as possible causes of the syrnptorns. Scores for each of the scales can range 

fiom 13 to 5 2 .  As well, subjects are asked ifthey have experienced each of the 13 

symptoms in the past three months (O "no", 1 "yes"). 

The results of a study by Robbins and Kirmayer (199 1) showed that farnily 

medicine patients with an acute or chronic physical illness made more somatic 

attributions o n  the SIQ whereas patients with psychiatrie dficulties reported more 

psycholo@cai attributions for cornmon physical symptoms. In that study, a somatic 

attributional style was predictive of the number of somatic complaints and the number of 

somatic complaints of obscure origyin which were presented to the physician. A 

psychological attributional style was predictive of the number of psychosocial complaints 

presented to the f d y  physician whereas a normalking attributional style was predictive 

of fëw complaints or psychosocial syrnptoms. 

When the SIQ was administered to university students, they reported higher mean 

scores on the environrnental / norrnalizing scale cornpared to the psychological and 

somatic scales. Robbins and Kirmayer (199 2 )  noted that this is consistent with the 

Discounting Principle (Kelley, 197 1) which suggests that cornmon physical symptoms are 

most often attributed to environmental or non-pathological causes. 

Al1 SIQ scales have been shown to exhibit satisfactory reliability with Cronbach 

alphas of .86 for the psychological attribution scale, -71 for the somatic attribution scaie, 

and -8 1 for the normalking attribution scale (Robbins and Kirmayer, 199 1)- Adequate 

validity for this measure has been demonstrated. 

Pain Co~inq Measure 

Pain Related Self-Statements CPRSS). The PRSS is an 18-item questionnaire 

which was desiged to measure how patients cope co,anitively with their pain (Flor et al., 



1993)- It assesses situation-specific cogitions that either promote or hinder attempts to 

cope with pain. The PRS S Lists "typical thoughts of people in pain", referred to as pain 

related self-statements. The items were derived from detailed i n t e ~ e w s  with chmnic 

pain patients regarding the pain related thoughts and attitudes experienced during painfiil 

episodes. The PRSS has two subscaies, "catastrophi~ing~~ and "active coping7'; each scde 

consists of 9 items. Subjects are asked to indicate how often they have each of the 18 

thoughts when they are experiencing severe pain using a 6-point scde (O "almost never" 

to 5 "almost always"). The mean score for each scale is calculated. Scores can range f?om 

O to 5. 

The "catastrophizing" subscaie consists of statements which focus on the 

negative aspects of the pain experience. Examples of items include: "This pain is driving 

me c r q " ,  "1 cannot stand this pain any longe?', and "1 am a hopeless case". The "active 

coping" scale consists of statements which focus on methods to actively deal with painîul 

sensations. Exarnples of items on this scale include: "I'U cope with it", "1 can help 

myself', and "If1 stay calm and relax, things wiLI be better". 

Catastrophizing self-statements have been found to be associated with increased 

pain perception whereas active coping statements tend to be associated with a decrease in 

pain perception. Both PRSS scales possess adequate reliability (coefficient alphas of -92 

and -88 for the catastrophizing and active coping scdes, respectively). As well, construct 

validity has been demonstrated (Flor et al., 1993). 

Demoaap hic and Medical Historv Measure 

Dernosaphic and Medical Historv Ouestionnaire. The ~McGill Pain Assessment 

Questionnaire (Melzack, 1975) was modified to obtain demographic, medical, and pain 

information (age, marital status, employment status, past medical history, number and 

fiequency of health-care visits, number of specialists consulted regarding pain condition 

since onset) fiom al1 subjects. 



Screenine Ouestionnaire 

Fibromyaloia Screeninc Questiomaire. This measure was deveioped by White, 

Harth, Speechley, & Ostbye (1 995) as a quick screenins device to determine if a person 

has fibrornyalgia. It consists of 6 items which ask about the location and severity of 

muscle and joint pain, in addition to fatigue symptoms. This measure was used in the 

present study to confirm that rnembers o f  the rheumatoid arthritis, temporomandibuIar 

joint dysfùnction, and normal control groups did not score positively on this measure (a 

positive score indicates the presence of fibrornya1gia)- There was one TBAD patient who 

screened positively for fibrornyalgia, accordins to her responses on this questionnaire. 

White et al. (1 999) susgest that a personal i n t e ~ e w  is required for those with a positive 

screen; when the patient's information was reviewed, it was discovered that she did not 

have pain above and below the waist, a requirement for the diagnosis of fibromyalgia, 

For this patient, the dentist' s diagnosis prevailed over the FSQ result. 

AfFective Distress Measure 

For the purpose of the present study, a measure of aEective distress was used 

primarily to examine g o u p  differences in depressive symptomatology and to deterrnine 

how psychologicai distress is related to somatosensory amplification- 

Svmptom Checklist 90 - Revised. The SCL90-R is a multidimensional symptom 

self-report inventory which consists of 90 symptoms (Derogatis, 1977). Subjects are 

asked to rate "how much discodort the probiem has caused you in the past 7 days 

including today7' on a 5-point scaie of distress (O "not at all" to 4 "extremely"). The SCL- 

90-R defines 9 primary symptom dimensions: somatization, obsessive compulsive, 

interpersonal sensitivity, depression, anxiety, hosriïty, phobic anxiety, paranoid ideation, 

psychoticism, and a dobal index of distress. The SCL-90-R has excellent test-retest 

reliability and inter-rater reliability and possesses criterion and construct validity 

(Derogatis, 1977). 



IlIness Behaviour Measure 

A measure of illness behaviour was included in this study primarily to measure 

hypochondriasis and to examine how illness behaviour is related to somatosensory 

amplï£ïcation. 

Iliness Behavior Ouestionnaire (BQ). The IBQ (Pilowsky & Spence, 1975) is a 

62-item scale that taps patients' attitudes and feelings about illness, their perception of the 

reaction of sigZicant others to their illness, and patientsf views of their current 

psychosocial situation. Subjects are asked to indicate if each item is applicable to them 

(O "no", 1 ccyes"). The IBQ yields scores on 7 subscales: general hypochondriasis, disease 

conviction, psychoIopical versus somatic perception of illness, affective inhibition, 

affective disturbance, denial, and imtability. Each subscale score is the mean of the 

summed items. This scale possesses adequate reliability and validity and has been used 

extensively with pain patients (Pilowsky & Spence, 2975). 

Procedure 

The fibromyalgia and the rheumatoid arthritis patients were recruited f?om the 

practices of three rheumatologists at London Health Sciences Centre. Two of the 

rheumatologists were employed at University Campus and one was ernployed at Victoria 

Campus. Each rheumatologst provided the researcher with a list of names and addresses 

of their current fibromyalgia and rheumatoid arthritis patients. The researcher reviewed 

the medical charts of these patients in dphabeticd order and made a list of patients who 

met the following study criteria: (1) did not have more than one rheumatological disorder 

(e-g., patients diagnosed with both rheumatoid arthritis and osteoarthritis; also, patients' 

charts were screened to ensure that they did not have TMD), (2) did not have another 

chronic illness which was not weil controlled medicaily (eg., diabetes), (3) did not have 

a serious psychiatnc disorder (e-g., personality disorder, severe depression), (4) patients 

who were able to speak and read English, and (5) were not dependent upon narcotic 

medications for pain control. 



A list of patients' names who fuifZed the above criteria was made. Patients were 

contacted in random order. The fibromyalgia list was cornpleted first. (AU of the names 

of the fibromyalgia patients, which were selected randomly, were female, so the other 

groups were matched in terms of gender). The researcher mailed each fibromyalgia 

patient a Letter of Information dong with a postage-paid postcard. Patients were asked to 

comp1ete and retum the postcard if they were interested in participating in the study- 

When the researcher received the postcards, a packet consisting of another Letter of 

Tnforrnation, a Consent Form, the questionnaires, and a postage-paid envelope was mailed 

to each patient. (Note: Many of the patients Lived more than two hours from London so it 

was decided that questionnaires would be mailed to patients instead of requestins them to 

travel to London for study participation). Participants were asked to return the 

questionnaires dong with the Consent form in the envelope within two weeks of 

receiving the packet. The Letter of Information emphasized that participants must 

complete the questionnaires by themselves; they were instmcted not to ask for any 

assistance £?om famiIy members or fiiends. If the participants had any questions about 

the questionnaires, they were given the researcher's phone number and were asked to 

contact her for assistance. if the researcher did not receive the packet within the two 

week period, she phoned to remind the participant to return the packet. 

For the recruitrnent of the t emporomandibular joint dysfinction patients, the 

researcher provided the Dean of Dentistry at The University of Western Ontario with 

copies of the Letter of Information with attached postcards. He gave these to patients 

during c h i c  visits. Patients were asked to read the letter and to return the postcard if 

they were interested in participating. When the researcher received the completed 

postcards, the sarne screening procedure which was used for the fibromyaigia and 

rheumatoid arthritis groups was followed. 

For the normal control goup, notices describing the study were posted in various 

Iocations in the cornrnunity (campus of University of Western Ontario, a local art gailery, 

a childrens' agency). Subjects were asked to contact the researcher ifthey were interested 

in participating. Questionnaire packets were distributed to the volunteers and completed 



packets were returned via mail- Subjects were asked to cornplete a f o m  indicating their 

narne and address so that cheques (10 doiIars per subject) could be forwarded to them. 

For the questionnaires that asked about pain, the normal control subjects were asked to 

respond to these questionnaires with respect to a painfirl event that they had experienced 

( e g  , headache, menstrual pain, or other acute pain condition). Ln keepins with previous 

studies (Flor et al,, 1993; Toomey et al., 1988), the normal control subjects were 

administered the pain-related questionnaires so that the results of the chronic pain patients 

could be compared with individuais who suffer f?om non-pathologicd pain. 



CHAPTER 3 

RESULTS 

The results of this study are organized in the following manner. First, the subject 

characteristics are presented. This section includes a discussion of the foUowing: the 

demographic characteristics of the sample, dEerences in the medicd histones of the four 

goups (Le., number of current medications, number of surgenes, number of past and 

present illnesses, number of monthly and yearly p hysician visits), dserences in pain 

related variables for the three patient groups (Le., the number of years since the onset of 

the pain problem, the number ofprofessionals consulted since the onset of the pain 

problem, the number of yearly physician visirs for pain and non pain-related problems), 

and differences among the pain groups in pain intensity ratings and the distribution of 

their pain. 

In the subsequent section, the two primnry study issues will be addressed. To 

surnmarize, these issues are: 

1s a pattern of generalized h y p e ~ g h n c e  unique to patients with pain disorders of 
undeterrnined ori* or does this pattern extend to pain patients who have 
conditions with a knovm etiology? 

Deconstructing generalized hypervigilance: Group differences and predictive 
ability 

Anxiety (trait and somatic), monitoring (of bodily sensations and of the 
threatening events), somatic attribution of common bodily sensations, and a 
catastrophizing pain coping style are hypothesized to be the underlying factors 
responsible for generalized hypervigilance. 

Do group ciifferences exist on the anxiety, mon i to~g ,  sornatic attribution, and 
pain coping style variables? 

How accurately can group mernbers be classified according to their scores on 
measures of anxiety, monitoring, syrnptom attribution, and coping style? 
Discriminant function analyses wilI be used to address this question. 



(c) How well do anxiety (trait and somatic), monitoring (of bodily and of threatening 
events), somatic attributional style, and catastrophizing pain coping style predict 
generalized h y p e ~ g h n c e ,  as measured by The Somatosensory Amplification 
Scale (SSAS)? Standard and stepwise regession analyses will be performed to 
answer this question. 

Subject Characteristics 

First, a brief description of the statistical analyses which were used to examine 

the subject characteristics is necessary. The prirnary statistical procedure used to evaluate 

between-group differences was a one-way multivariate analysis of variance (MAINOVA) 

(Tabachnick & Fidell, 1989). Separate PuhYOVAs were performed on conceptually- 

reIated variables (e.g., medicai history variables, pain-related variables). The MANOVA 

procedure was chosen to control the Type 1 error rate (Tabachnick & Fidell, 1989). It has 

been s h o w  that MANOVA becornes increasingly conservative as the number of 

dependent variables increases, thereby adding increased protection against Type 1 error 

(Hummel & SLigo, 1971). Pillais' statistic was chosen to examine the si=nificance of the 

multivariate results because it is one of the most robust rnultivariate tests; it is not 

auenced easily by violations of assumptions and has been shown to retain its power and 

robustness when the sample size is small (Olson, 1976). 

If the results of the MANOVA indicated that there was a si,onificant multivariate 

eEect, univariate ANOVAs were computed for each dependent variable. If the univariate 

ANOVA was statistically si,onificant, Scheffe's test (evaluated at the -05 level of 

~ i ~ f i c a n c e )  of multiple cornparisons was used to determine which groups differed 

significantly. SchefTé's test was chosen because it is considered to be one of the more 

conservative tests of sigrdicance O(irk, 1982). 

Pnor to perforrning the multivariate and univariate analyses of variance, the data 

were evaluated for violations of the assurnptions of normality, linearity, and homogeneity 

of variance. Unless there were marked deviations from these assumptions, the analysis 

was performed because the primary interest was at the univariate level and ANOVA has 

been shown to be robust to moderate vioIations of normality and homogeneity (Kirk, 



1982; Tabachnkk & Fidell, 1989). There were no cases where the analyses were not 

completed because of sigdicant violations of assumptions. 

In addition to the bkVOVA and ANOVA procedures, anaiyses of covariance 

(ANCOVAs) were performed. KNC0V.A is an extension of anaiysis of variance where 

the effects of the independent variables are assessed afker scores on the dependent 

variable are adjusted for differences associated wit h one or more covariates (Tabachnick 

& Fidell, 1989). For the present study, AIVCOVA is used as a statistical matchhg 

procedure where the group means are adjusted to what they would be if ali subjects 

scored identically on each covariate, Covariates included the following variables: age, 

VAS present pain intensity, duration of pain problem, depression (measured by the 

SCL9O-R depression subscale), anxiety (measured by the ST-AI trait anviety sübscale), 

and hypochondriasis (measured by the B Q  senerd hypochondriasis subscale). Not every 

dependent variable was adjusted for all of the covariates. The rationale for the choice of 

covariates which was used for each analysis is discussed in turn. 

Dernoorap hic C haracteristics 

Demographic data collected for each subject incIuded age, marital status, highest 

level of education attained, and employment status. These findings are described below 

and are presented in Table 1. 

Aoe - 
Four groups of women participated in the present study: 33 fibromyalgia (FM) 

patients, 29 rheumatoid arthritis (RA) patients, 26 ternporornandibular joint dysfbnction 

(TMD) patients, and 34 normal control (P.iC) subjects. The results of an univariate 

analysis of variance (ANOVA) indicated that there were sigmf7cant group ciifferences in 

age(F(3, 118) =20.46, g<. 01). The RApatients (M= 52.61, == 11.25) were 

si,onificantly older than were the FM patients (M = 42.03 SD = 10.26), the TMD patients 

(IM = 32.72, SD = 9-54), and the NC subjects (- = 34.58, SD = 9.34). Also, the FM 

group was si3gXcantly older compared to the TMD and the NC goups. 



Table 1 
Demooraphic Characteristics of Subiect Groups 

Variable Group 

Agel 42.03, 32-72, 51.61, 34.58, 
S D  - 10-26 9.54 1 1.25 9.34 
Range 18 - 61 19 - 56 26 - 68 -- 3 7 - 5 5  

Marital S t atus 
(% of Ss) 

S g e  15.2 26-9 6-9 3 8 2  
Married 69.7 46.2 65.5 32-4 
Common-Law 3 .O 15.4 6.9 11-8 
Separated 3 -0 3 -8 10.3 11.8 
Divorced 3 .O 3 -8 6.9 5 -9 
Widowed 6.1 3 -8 3 -4 O 

Highest level of Education 
(% of Ss) 

Did not graduate highschool 27-3 15-4 27.6 5.9 
Highschool 33 -3 42.3 45 -2 14.7 
College / university 33.3 26.9 24.1 76.5 
Post-graduate degree 6.1 15.4 O 2.9 

EmpIoyment Status 
(% of Ss) 

Employed 48.5 73.1 37.9 94.1 
Unemployed 51.5 26.9 62.1 5 -9 
. because of pain 88.2 O 33 -3 O 
- for other reason 11.8 100 66.7 1 O0 

Note. Means that do not share subscripts differ si,wificantly at 2 < -05. 

F(s,ll8) = 20.46, g < -01. - 



Marital Status 

Patients were asked to indicate which of the following best descnied their current 

marital status: sinsle, rnarried, comrnon Iaw relationship, separated, divorced, or 

widowed. The majonty of the F M  (69.7%), (46.2%), and RA patients (65.5%) 

patients were manied. In contrast, 32.4% of the NC subjects were married and 38.2% 

were single. 

Education Level 

Subjects were asked to Ïndicate the highest Ievel of education attained. The 

choices were: did not graduate Eom high school, graduated fiom hi& school, graduated 

from college or  university, and post-graduate degee. For the NC subjects, 76.5% 

reported haWig a college or university degree compared to 33.3% of the M group, 

24.1% of the RA group, and 26-9% of the TMD group. 

Em~Iovment Status 

Subjects were asked to indicate if they were currently employed or unemployed. 

For subjects who indicated that they were unemployed, they were asked to speciSl if they 

were unemployed because of their pain condition. 

94.1 % of the NC subjects were employed compared to 73.1% of the TMD 

patients, 48.5% of the FM patients, and 3 7.9% of the RA patients. For those patients who 

were unemployed, 88.2% of the FM patients and 33 -3% of the Et4 patients indicated that 

they were not working because of their pain. Of the TiW> patients who were 

unemployed, no patient indicated that it was because of their pain problem- 

Differences in Medical History among the FM, TMD. R4 and NC Groups 

A single-factor between-subjects multivariate anaiysis of variance (MANOVA) 

was performed to test for the overall statistical sigmkance of the followin,o medical 

history variables for the four groups: the total nurnber of current medications 

(prescription and non-prescription medications) taken for both pain and non-pain 

problems, the number of lifetime surseries (for pain and other problems), the nurnber of 

present illnesses, the number of past illnesses, the number of physician visits in the past 



month for any type of health concern, and the number of physician visits duruig the past 

year for any type of health concern. A sia@kant multivariate effect was obtained (J?iIlais 

= 0.4653, approximate (1 8, 345) = 3 -3 7, Q < -0 1). There were sigdicant univariate 

effects for the following variables: the number of medications (3,118) = 23.05,g < 

.O 1), the number of lifetirne surseries (F (3,118) = 4.04, p < .O l), the number of past 

illnesses @ (3,118) = 4.50, ~ < . 0 1 ) ,  the number of physician visits during the past month 

@ (3,118) = 4.3 6, g <.O 1) and the number of physician visits during the past year (F 

(3,118) = 7.6 1, p <.O 1). A bnef description of the hdings is discussed below. The 

means, standard deviations, and the ranges for all groups are presented in Table 2.  

Number of Current  med di cations 

The RA patients a = 5.74, = 3.24) reported taking sigmfïcantly more 

medications (for pain and other problems) at the present time compared to the F M  

patients (M = 3 -48, a= 2.14), the TMD patients = 2.04, SD = 1 S4), and the NC 

g o u p  @ =.97, = -83). Also, the FM patients reported taking si,onificantly more 

medications than did the NC goup.  These daerences remained statistically si3&cant 

when the effects of age (F(3,117) = 12.08, p <.OOi) and present pain intensity @(3, 117) 

= 19-0 1, g c -00 1) were controlled for statistically by performùig separate ANC0VA.s. 

Number of Lifetime Suroeries 

The IL4 patients (M_= 3 -52, = 4.05) reported significantly more Metirne 

surgeries (for pain and other problems) than did the NC g o u p  @ = 1.35, S13) = 1.23). 

There were no other between-goup differences. Not surprisingly, there were no longer 

any statisticdy sigmficant dserences benveen the RA and the NC groups when age was 

used as a covariate (F (3,117) = 1-17? p > -05). 

Number of Past Illnesses 

Similarly, the EL4 patients (M = 1.10, SD = 1 -3 2) reported experiencing 

s i 3 ~ c a n t l y  more previous ilinesses in their Lifetime compared to the NC goup  @L= 27, 
SD = 57). Again, the g o u p  dserences between the RA and the NC group on this - 
variable were no longer statistically si3Mcant when ase was used as a covariate 

(F(3,117) = 1.53,3 >.05). 



Table 2 
Means, Standard Deviations, and Rames for Medicd Histonr Variables for Al1 Groups 

Variable Group 

Number of medications ' 

Number of surseries ' 

Number of past illnesses ' 

Number of physician visits 
during the past month ' 

Nurnber of physician visits 
during the past year 

M - 3 -48, 
SD  2.14 - 
Range 1 - 10 

M - 2.55& 
SD 1.91 - 
Range 0 - 6 

M - -5 1, 
SD -83 - 
Range 0 - 3 

M - 1.09, 
S D  1.07 - 
Range 0 - 4 

M - 10.58, 
S D  10.63 - 
Range O - 60 

Note. Means that do not share subscnpts differ sirgnificantly at g < -05. 



Number of Phvsician Visits durino the Past Month 

The RA patients @f = 1-59, = 1.52) reported si@icantly more physician 

visits (for any type of health concern) dunng the past month than did the NC g o u p  CM= 

.56, = -7 1). Group difEerences between the RA and the NC subjects remained 

aatisticalIy si=@ïcant when ase @(3,117) = 4-15, g < .01), VAS past month pain 

intensity ratings (F(3,117) = 3 -3 9 , 2 < .05), anxiety @(3,117) = 5 -02, g < .O L), depression 

@3(3,,117) = 3 -90, g < .OS), and hypochondriasis tT(3,l t 7) = 4.23, g < .O 1) were used as 

covariat es. 

Number of Phvsician Visits durino - the Past Year 

The I U  patients (M = 12.00, = 9.29) and the FM patients (- = 10.58, = 

10.63) each reported siguficantly more physician visits (for any type of health concem) 

during the past year compared to the NC group (hJ = 3 -68, = 2.9 1). Differences 

remained statistically sigmficant when age (F(3,117) = 8.93 , Q <-O 1)- anxiety (F(3,117) = 

7.26, < -0 l), depression (F(3,I 17) = 6.02, g < -0 l), and hypochondriasis =(3,117) = 

6 . 8 4 , ~  < -01) were used as covariates- 

Surnmarv 

In terms of daerences in rnedicai history arnong the four groups of subjects, the 

results indicated that the RA patients take significantly more medications (prescription 

and non-prescription) for pain and non-pain cornplaints compared to the FM, the TMD, 

and the control subjects. As well, the M patients take si3Dnificantly more medications 

than did the control group. Compared to the control group, the RA patients reported 

more Lifetirne surjeries (for pain and non-pain related problems) and more past illnesses. 

These dEerences were no longer statistically signïficant when age was used as a 

covariate. The RA patients made more physician visits during the past month (for any 

type of health concern) compared to the control subjects. Finaily, the results showed that 

the RA and the FM patients reported ~i~gnifïcantly more physician visits during the past 

year (for any type of health concern) compared to the controi subjects. 



Dserences in Pain Historv amone the F M  TMD. and lU G r o u ~ s  

A W O V A  was performed to examine merences among the pain goups  on 

the following variables: the number of years since the onset of the pain problem, the 

number of current treatments for pain, the number of health-care professionals consulted 

since the pain problern began, the number of physician visits for the pain problem durkg 

the past year, and the number of physician visits for non-pain related probIems durin3 the 

past year. A si3Mcant multivariate effect was O btained (Pillais = -443 0, approlcimate F 
(14, 160) = 3 . 2 6 , ~  < . 001). Univariate ANOVAs were si&cant for the foIlowing 

variables: the number of years since the onset of the pain problem (F (2,85) = 6.77, 

p < - 01), the number of health care professionals consulted for the pain problern since its 

onset (F (2, 85) = 5.48, g < .Ol), and the number of physician visits for non-pain related 

problems during the past year @ (2,85)  = 5 -86, p < .O 1). The results are presented briefly 

below; a more detailed surnrnary is found in Table 3 .  

Number of Years Since the Onset of the Pain Problem 

The duration of pain in years reported by the RA patients &l= 15.79, SD = 10.33) 

was si3dcantIy greater than the duration reported by the FM patients (M = 9.12, = 

5.93) and the TMD patients @ = 8- 19, SD = 9.10). 

Number of Professionds Consulted Since the Onset of the Pain Problem 

The results showed that the RA patients &f = 7.21, = 3.12) and the F M  

patients = 6.82, SD = 3 -69) each reported consuIting si3e&icantly more health-care 

professionals regarding their pain since its onset compared to the TMD group (3J = 4.58, 

SD = 2.40). This effect remained statisticdy si@cant after the effects of depression - 
(F(2,84) = 5.44, g < .001), anxiety (F(2,84) = 5-36, p < -0 l), and hypochondriasis @(2,54) 

= 5.51, p < -01) were controiled for statistically. When age was used as a covariate, the 

g o u p  dserences were no longer significant (F(2,84) = 1.82, g > -05). 

Number of Phvsician Visits for Non-Pain Related Problems durino the Past Year 

The results reveded that the EU patients (- = 6.89, SD = 8.60) reported 

si30nificantly more physician visits during the past year for non-pain related cornplaints 

compared to the FM patients m= 3 -09, SD = 3 -75) and the T-MD patients (M = 2.1 1, SD 



Table 3 
Means, Standard Deviations, and Rances for Pain Historv Variables for the FM, TMD, 
and RA Groups 

Group 

Pain Duration' 
(h Y ~ W  

M - 
SD - 
Range 

Number of professionals - M 
consulted for pain since onset ' - SD 

Range 

Number of physician visits for - M 
non pain-related problerns in - SD 
past year ' Range 

Note. Means thar do not share subscrïpts differ signiiïcantly at 2 <.OS. 



= 2.10). This effect rernained statistically si@cant when the effects of age (F(2-81) = 

5.12, D< -00 l), depression (F(3,84) = 6.34, E < .O 1), anxiety (F(2,S4) = 5.66, g < -0 1), 

and hypochondriasis (FC2,84) = 6.60, E <. 0 1) were controlled for statisticaily. 

S u m a r v  

In terms of merences in pain history among the three groups of chronic pain 

patients, the results showed that the RA patients have had pain for siY@icantly more 

years compared to the FM and the TMD patients. As well, the R A  and the M patients 

have consulted si@cantly more health professionals regarding their pain since its onset 

compared to the TMD patients. Finally, the results indicated that the RA patients 

reported si,g%cantly more physician visits for non-pain related problerns during the past 

year compared to the FM and the TMD patients. There were no si3dcant differences 

arnong the patient groups in terms of the number of physician visits per year for pain 

problems. 

Pain Perception Measures 

A MANOVA was performed to test for the overall si,gdïcance of the following 

variables: the VAS present pain intensity ratings, the VAS "typical" pain intensity ratings 

for the past month, the number of painfùl areas marked on the body rnap, and the average 

VAS pain intensity rating for the pain sites marked on the body map. A significant 

multivariate effect was obtained (Pillais = S0148, approximate (12,351) = 5.87,g < -0 

01). There was a signïficant univariate effect for each variable: the VAS present pain 

intensity ratinjs (F (3,118) = 17.19, g < -000 1), the VAS past rnonth typical pain intensity 

ratings (F (3,118) = 1 8 . 3 0 , ~  c .0001), the number of pain sites marked on the body rnap 

(F (3,118) = 19.26, p < .0001), and the VAS pain intensity ratings for the body rnap 

(F (3, 118) = 8.49, p < .O00 1). A separate MaUVOVA was conducted for the McGiil Pain 

Questionnaire; the results are presented at the end of this section- 

VAS Pain Tntensitv Ratines 

Patients were asked to make two visual analogue scale ratinss: present pain 

intensity and typical pain intensity during the past month. The scale had delimiters of O 



"no pain" and 10 "worst pain imaginable". It was predicted that the FM and the TMD 

patients wodd report higher pain intensity ratings for both present and past month typical 

pain compared to the RA patients. AI1 patient groups were expected to have higher pain 

intensity ratings than the control subjects. 

Present min intensitv ratinos. 

The results showed that the FM patients &l= 5-30, SD = 2.24) , the TM3 patients 

(&J = 4.44, SD = 3 .O8), and the E U  patients @ = 3 -97, SD = 2.56) reported siaMcantly 

higher present pain intensity ratings than did the NC subjects (&l= 1 28, SD = 2.23). 

These g o u p  ciifferences remained statistically sigdicant after the effects o f  pain duration 

(F(3,117) = 13 - 4 9 , ~  < -0 l), depression (F(3,117) = 1 1.1 1, < -0 1), hypochondriasis 

(F(3,117) = 1 4 . 2 9 , ~  < .O l), and anxiety (3?(3,117) = 13 -47, g < -0 1) were controlled for in 

separate hVC0VA.s. Contrary to predictions, there were no si=nificant differences in 

present pain intensity ratinss among the patient goups. The VAS present pain intensity 

ratings are illustrated in Figure 1. 

Past month tvpical pain interisitv ratinos. 

For the VAS typical pain intensity ratings over the past rnonth, the FM patients 

@ = 6-23, SD = 2. 14), the TM3 patients a = 5.72, SD = 2-89), and the RPL patients &I 

= 4.47, SD = 2.59 ) each reported significantIy higher rathgs compared to the NC group 

= 2.23, SD = 1.94). As well, the ratings of the FM patients were si3nificantly higher 

than the ratings of the EU patients. Group diEerences remained statisticdly s i m c a n t  

after controiling for the effects of pain duration @(3,117) = 13 -98, D< .O 1 ), depression 

(F(3,117) = 11 -83, D< -0 l), hypochondriasis (F(3,117) = 15-72, < .O l), and anxiety 

(F(3,117) = 13.73, < .O 1). The VAS past month pain intensity ratings are illustrated in 

Figure 2. 

Cornparison of ~ a i n  intensitv ratinos. 

The results of paired t-tests indicated that the F M  g o u p  & (32) = -S. 16, g < .O l), 

the T h D  group (t (25) = -2.75, e< -05); and the NC group (1 (33) = -3.34, g c.01) each 

reported VAS past month pain intensity ratings as being more intense than VAS present 

pain intensity ratings. 



FM RA TMD NC 

Group 

Fiare  1. Mean VAS present pain intensity ratings for all groups. The patient goups  had 
significantly higher ratings than the control subjects. There were no differences arnong 
the pain groups. 



Group 

F i m e  2. VAS past month s.pical pain intensity ratings for al1 groups- The patient groups 
differed fiom the control group. .4s well, the FM group had si,onificantly higher ratings 
than did the RA group. 



Bodv bfap Ratines 

Subjects were provided with a body map (drawinss ofthe front and back views of 

the body) and were asked to mark the locations where they had experienced any type of 

pain (including pain which was not associated with their chronic pain disorder), during 

the past week. Also, subjects were instructed to rate the intensity of pain at each marked 

location using a 10-point VAS scale (O ''very weak pain", 20 "extremely strong pain"). 

As predicted, the results indicated that the F M  patients a = 22.24, SD = 14.1 s), 

the RA patients = 23-93, SD = 8-37), and the TMD patients a= 12.04, SD = 13.93) 

marked significantly more painful sites than did the NC group (- = 2.53, SD = 1 -90). 

Also, the FM patients marked si3onificant1y more sites than did the RA and the TMD 

patients. These results are illustrated in Figure 3.  These group diierences remained 

statisticdly si30ni-ficant afeer con t robg  for the effects of pain duration (F(3,I 17) = 14.7 1, 

Q < -0 11, depression (F(3,117) = 13 .O 1, gc .O I), hypochondriasis (F(3,117) = 16-00, 

p < .01), and anxiety (-(3,117) =14.91, Q < -01)- 

VAS ratin~s for the bodv map. 

For the VAS pain intensity ratings for the painfirl Iocations marked on the body 

map, the FM group @ = 6.03, SD = 1.81) and the TMD group @ = 5.48, SD = 2.19) 

each reported significantly higher ratings than did the NC group = 3 -57, SD = 2.3 7). 

No other group dserences were found (RA goup: M = 4.90, SD = 1 -90)- Group 

Merences among the FM, TLMD, and NC groups remained statistically sigdicant after 

the effects of pain duration CF(3,117) = 6.37, p < .O l), depression (F(3,117) = 5.86, 

e<.Ol), hypochondnasis (F(3,117) = 8.14, D< -01 ), and anxiety (F(3,117) = 5-90, 

2 < -01) were controtled for statisticaIly. These results are displayed in Figure 4. 

McGill Pain Ouestionnaire 

A separate MANOVA was conducted for The McGill Pain Questionnaire (IMPQ) 

variabIes (the total number of words chosen to describe pain, the pain rating indices (PRI) 

based on the rank values of the sensory, aEective, evaluative, and miscellaneous words, 

and the total MPQ score for the four categories). The results showed that there were 

sipificant univariate effects for the foIlowing variables: the totd number of words 



Group 

Firmre 3. Mean number of painful sites marked on the body rnap for dl groups. The 
patient goups marked more sites than did the control group. As well, the FM group 
marked more sites compared to the TMD and the RA groups. 



Group 

Fioure 4. Mean VAS ratings for the painfui sites marked on the body map. The FM and 
the TMD groups reported sign5cantly higher pain intensity ratings compared to the NC 
group. 



chosen (F(2, 85)= 4.85, p < +05), the pain rating index for sensory words (F(2,85) = 4.15, 

< .OS), the pain rating index for the misceIlaneous words (F(2,85) = 4 . 4 1 , ~  < -05)- and 

the total MPQ score CF(2,85) = 3 -49, g < -05). The MPQ resuks are summarized in Table 

4. 

Number of words chosen to describe ~ a i n  

The Fn patients &f = 1 1.97, = 4.49) chose sipnificantly more words to 

describe their pain compared to the RA patients (- = 8.3 1, SD = 4.02). Scores can range 

fiom O to 20. To put these scores in perspective, it is helpfil t o  compare the results of the 

present midy with the published responses of other groups of pain patients. Melzack 

(1975) reported the following mean scores for the number of words chosen for the 

following patient groups: back pain (10.9), post-herpetic pain (10-4), cancer (8.8), dental 

pain (8.3), and arthntis (8.1). The number of pain descriptor words chosen by the EL4 

patients (8.3 1) in the current study is comparable to those reported by the arthritis 

subjects in Melzack7s mdy. Interesîîgly, the number of words endorsed by the FM 

patients in this study (1 1.97) is elevated compared to the pain g o u p s  reported by 

Melzac k, 

Pain ratino index for sensory words. 

The FM patients = 18.12, = 7.34) had significantly hïgher scores compared 

to the E U  patients m= 14.03, Ço = 6.23) on the pain rating index for sensory words 

(e-g., "pinching", "throb bing' ', c'buming"). Melzack (1 975) reported the following mean 

sensory PRI scores for these patient groups: cancer (1 7.3,  post-herpetic pain (14.4), back 

pain (14.0), dental (1 1 . Q  and arthritis (10.3). Interestingly, the FM patients in the 

present study had elevated scores cornpared to each of the groups reported by Melzack. 

Also, the RA patients in this study reported higher scores compared to the arthritis 

patients in MeIzack' s study. 

Pain rating index for miscellaneous words. 

The FM patients (M = 5.30, = 3.91) had si,&cantly higher scores than did 

the RA patients @ = 2.79, SD = 2.69) on the pain rating index for  miscellaneous words 
CC (e-g., spreading, radiating piercing, tearing, torturing"). 



Table 4 
Means. Standard Deviations. and Rances for the McGill Pain Questionnaire for the FM, M. 
and RA G r o u ~ s  

Variab le Group 

Number of words chosen ' - M 1 1.97, 10.04, 8.3 1, 
SD 4.49 5.38 4.02 
&se 3 -20  3 -20 1-20 

PEU AfFective " 

PRI Sensory ' 

P M  Evaluative * 

PRI MiscelIaneous 

M - 3 -24, 3.58, 1 -79, 
S D  - 3 -55 3 -44 1.61 
Range 0 -  19 O - 14 O - 7 

M 18.12, 16.8 1, 14.03, 
S D  - 7.34 6.98 6.23 
Range 5-33  6 - 3 2  4 -26  

br - 3.28, 2.19, 1.97, 
SD - 1.42 1.70 1.64 
Range O - 5 0 - 5  0 - 5  

M - 5 -3 O, 4 2 3 *  2-79, 
S D  - 3.91 3 -87 2.69 
Range O -  16 O -  13 0 - 9  

MPQ Total - M 29.00, 25.77, 20.52, 
SD - 13.33 13 -94 10.52 
Range 6 - 6 1  7 - 64 4 - 43 

Note. Means that do not share subscripts differ significantly at E < -05 

PEU = Pain Rating Index 



MPQ total score. 

As indicated earlier, the total score is calculated by surnrning the pain rating index 

scores for the sensory, affective, evaluative, and miscelIaneous categories. The FM 

patients = 29.00, SD = 13 -3 3) had sigdicantly higher total scores than did the RA 

patients (M = 20.52, = 10-52). It is helpfùl to compare the total scores obtained in the 

present study with the published responses of other groups of pain patients (Melzack, 

1975). The rnean LWQ total scores reported by Melzack for a number of pain groups 

include the following: back pain (26.3), cancer (26 .O), post-herpetic pain (22-6), dental 

(19.5) and arthritis (18.8). 

Again, the scores reported by the RA patients in the curent study are comparable 

to those reported by Melzack's arthritis subjects. The scores of the F M  and the TMD 

patients are elevated compared to those reported by the cancer and back pain patients in 

Melzack' s study. 

Surnmarv of pain perception measures. 

As predicted, the results showed that the FM, the lMD, and the RA patients had 

significantly higher VAS present and typical past month pain intensity ratings compared 

to the control subjects. With respect to ciifferences among the chronic pain patients, the 

FM patients reported sigdicantly higher ratings for p a s  month pain intensity compared 

to the RA patients. Surprisin&, there were no differences in present pain intensity 

ratings among the pain patients. 

With respect to the number of painfil sites marked on the body map, ail pain 

groups reported signifïcantly more painfiil sites compared to the control subjects. As 

well, the FM patients marked si30nificantly more painfùl sites compared to the RA and the 

TMD patients. The FM and the TMD patients had si,&ficantly higher VAS pain 

imensity ratings for the painfûl sites that they marked on the body map compared to the 

NC group. 

The results of the McGill Pain Questionnaire revealed that the FM patients used 

more words to descnbe their pain and had higher scores on the sensory pain rating index 

compared to the RA patients. Also, the FM patients rated their pain as being quite intense 



when compared to the published scores of a number of other chronic pain patients 

(Melzack, 197 5) .  

This concludes the presentation of the demographic, medical, pain history, and 

pain perception data. Now, the focus Nrns to the examination of the two primary study 

issues- 

Prirnary Study Issues 

1. 1s a pattern of generalized h y p e ~ g h n c e  unique to patients with pain disorders of 
undeterrnined ongin or does this pattern extend to pain patients who have 
conditions with a known etiology? 

This issue was addressed by comparing scores on the Somatosensory 

Arnplitication Scale (SSAS) which served as the measure of generalized hypervigilance. 

The results of an univariate N O V A  indicated that there were si,(?lificant group 

differences on the SSAS (F (3,118) = 5.02, g < -05). Scores on this scale can range From 

1 to 5 .  The FM patients @ = 3-36, = -53) and the TMD patients a = 3.28, SD = 

-63) had si,dcantly higher scores compared to the XC group = 2.81, = -58); the 

RA patients = 3.08, = -62) did not dZer  &om the NC subjects. 

Contrary to predictions, there were no dzerences in SSAS scores among the pain 

patient goups. As well, the hypothesis that each group of patients would report higher 

scores compared to the NC group was not confirmed. The rneans, standard deviations, 

and ranges for ail groups are presented in Table 5 .  

Group diEerences among the FI& TMD, and NC subjects remained statistically 

s i3dcant  when pain duration (F(3,117) = 4.20, 2 < .O l), and hypochondriasis (F(3,117) 

= 3 -02, 11. < -00 1) were used as covariates. However, when present pain intensity 

(F(3J17) = 2.57, g > .05), depression (F(3,l 17) = 2.08 , 11. > .05), and anwiety (F(3,117) = 

2.44, g> -05) were used as covariates, these group dserences were no longer statistically 

significant. In other words, controlling for the effects of present pain intensity, 

depression, and anxiety eliminates the group daerences in SSAS scores. 

To place these results in a broader contes, it is helpful to compare the SSAS 

scores with those reported in other studies. Epstein et al. (2000) reported a mean SSAS 

score of 2-90 (m = -70) in a sample of fibrornyal9a outpatients. Gregory et al. (2000) 



Table 5 
Means- Standard Deviations. and Ranges - for the Somatosensorv Amdification Scale for 
A11 G r o u ~ s  

Variable Group 

SSAS ' M 3.36, - 3 -28, 3 -08, 2.84, 

SD - -53 -63 -62 .55 

Range 2.20 - 4.10 1.80 - 4.60 1.80 - 4.20 1.30 - 4.00 

Note. Means that do not share subscnpts d s e r  significantly at e< -0 1. 

L~(3 ,118 )=5 .02 ,g< .05  



administered the SSAS to two goups  of chronic pain patients, one group had diffuse pain 

whereas the other goup  had pain locaiized to the back or extremities. The group with 

&se pain had higher SS AS scores &f = 2.09, SD = -80) compared to the patients with 

more localized pain (M = 1.48, SD = -73). Kosturek et al. (1998) reported a mean SSAS 

score of 1 - 17 (m = -78) in a group of heterogenous pain patients. Barsky et al. (1990) 

found that patients with hypochondriasis @ = 3.78) had hisher SSAS scores compared to 

a medical patient control group = 2.98). The subjects in the present study had 

elevated scores compared to other populations. 

A senes of correlational anaiyses were conducted to examine how the SSAS 

scores relate to measures of pain intensity, health care utilkation, psychologicaI distress, 

and illness behaviour, The results of these anaiyses are hiflighted in Table 6 .  

Correlations were calculated for each of the groups individudly, for the pain groups 

combined, and for the total sample. When the results of the individual groups were 

examined, many of the correlations were nonsi30nificant; scatterplots reveded that there 

was a restricted range of values for many of the variables which minimizes the correlation 

coefficient. When the pain groups were combined, many of the correlations were 

si3&ïcant, likely reflecting greater variability in scores. As i1Iustrated in Table 6, the 

SSAS appears to be reIated to several measures of psychological distress and illness 

behaviour for the chronic pain patients, when grouped together. The implications of 

these findinss are hiaighted in the Discussion. 

2. Deconstructing generalized hyperviejlance: Group differences and predictive ability 

(a) Do group differences exist on the amiety, monitoring, attribution, and pain coping 
style variables? 

I W O V A S  and univariate ANOVAs were used to analyze goup dEerences on 

the amiety, monitoring, symptom attribution, and CO ping variables believed to underlie 

generalized hypervigilance. These results are presented below. 



Table 6 
Correlations of the Somatosensorv Amplification Scale with Pain Intensitv Mesures, 
Hedth Care Utilization Measures, SCL90-R Subscales and IBO Subscales 

Variable Group 

FM RA T ~ M D  NC Pain T O ~ I  
( ~ 3 4 )  (n=29) (1146) (n=34) Pts. SampIe 

Pain I n t e n s i ~  Measures 

VAS present pain intensity 

VAS past pain intensiy 

# pain sites on body rnap 

MPQ # words chosen 

Health Care Utilization 

# consults since onset 

f f  doctor visitdyr 

# pain visitdyr 

+ non-pain visitdyr 

SCL90-CI Subscales 

depression 

anxiety 

p ho b ic M e t y  

somatization 

hostility 

obsessive-compulsive 

paranoid ideation 

psychoncisrn 

interpersonal sensitivity 

BQ Subscales 

hypochondriasis 

denial 

disease conviction 



irritab ility 

perception of iilness 

affective distress 

affective inhibition 

* p < -05, ** p < .O 1 (one-tailed) 



-4nmety Measures 

A MANOVA was performed to test for the overall significance of the following 

anxiety measures: the State-Trait Anxiety Inventory (STAI) subscales (state amiety and 

trait anxiety), and the Cognitive S ornatic Anxiety Questionnaire sub scdes (cognitive and 

somatic anxiety). A sia&cant rnultivariat e effect was found (Pillais = -1 97, approximat e 

F (12,35 1) = 2 . 0 6 , ~  < -0 1). Si@cant univariate effects were found for the ST-Kt trait - 
anxiety scale (F (3,118) = 5.53, g < -01) and for the CSAQ somatic anxiety subscale (F 

(3,118) = 4.20, < -01). (Note: Although the main interest was on trait and somatic 

anxiety, the state anxiety and cognitive anxiety scales were also analyzed to determine 

what differences, if any, existed arnong the goups). 

The State Trait Anxietv Lnventorv (STAI ) 

As indicated earlier, the STAI consists of two scales: State Anxiety and Trait 

Anxiety. Scores on each scale can range &om 20 to 80, with higher scores reflecting 

geater levels of reported anxiety. The STAI hdings are highlighted in Table 7. 

Trait anxietv scale. 

The resdts revealed that the FM group (M = 49.76, SD = 1 1.4 1) reported 

si,dcantly hisher trait anxiety scores compared to the RA group (- = 43.3 1, SD = 

8-86) and the N C  group @ = 43-29, SD = 7.85). Contrary to predictions, the TM3 

patients did not report sigïficantly hisher trait anxiety scores cornpared to the RA 

patients nor did the RA patients have higher scores than did the NC group on this 

measure. Group differences arnong the FM, and NC groups remained statistically 

significant after controllins for the effects of present pain intensity @(3,117) = 2.64, p < 

.Os), pain duration (33,117) = 5.39, E <.05), and hypochondriasis (F(3,117) = 2-98, g < 

-05). When depression was used as the covariate, these group dif3erences were no longer 

statistically sigificant (F(3,117) = 1.66, Q > -05). This latter finding is not surprising 

give the high degree of association between the depression and anxiety measures for these 

goups  (correlations between trait anxiety and depression for the F M  , RA, and the NC 

groups, respectively are -83, -56, and -54; all correlations are significant at g < .O 1). 



Table 7 
Means, Standard Deviations. and Rances for State-Trait Anxietv Inventorv (STAI) for A1l 
G r o u ~ s  

Variable Group 

STAI 

Trait Anuiety ' 49.76, 47.04& 33-3 1, 42.29b 

SD - 11.41 5.87 8.86 7.85 

Range 29-74 33 -62 21 -59  26-57 

SD - 7.72 7.12 7.60 9.85 

Range 25 - 60 30 - 56 27- 57 22 - 65 

Note. Means that do not share subscripts ciiffer significantly at p < -05. 



State anxietv scaie (STm. 

The results indicated that there were no signifïcant between-group daerences on 

the state anxiety subscale 0(3,118) = 1.66, E >  -05). -4NCOVAS were performed, using 

the sarne covariates as were used for the trait anxiety subscale, to determine ifthe pattern 

of results was affected; no dïerences were noted (evaluated at F(3,117), all 1, > -05). 

Cornparison of state and trait anxïety scales. 

The results of paired t-tests showed that the FM patients & (32) = -2.71, 2 < .Ol), 

the TMD patients @ (35) = -2.43, g < .01), and the NC subjects (t (33) = -2.58, g < -01) 

each reported significantly h@er scores on the trait anxiety scale compared to the state 

amiety scale- 

The Cosmitive Somatic Anxietv Questionnaire (CSAO) 

The CSAQ asks subjects the degree to which they experience co,gnîtive distress 

and somatic distress when they are feeling anxious. The scores c m  range fiom O to 35 

on each subscale, with hi,oher scores reflecting greater levels of reported anxiety. The 

CSAQ results are illustrated in Table 8. 

Somatic anxietv scale. 

As predicted, the FM group (M = 14.24, = 6.04) reported signîficantly more 

somatic distress symptoms when anxious than did the lU group (- = 9-55, = 5.92). 

Group dïerences between the FM and the RA groups remained statistically ~ i ~ f i c a n t  

f i e r  the effects of present pain intensity (F(3,117)= 3 - 4 9 , ~  < -05) and pain duration 

(F(3 , 1 17) = 4.50, 2 < -05) were controlled for statistically. When hypochondriasis 

(F(3, 1 17) = 2.55, Q > -05) and depression (F(3,117) = 1.89, 2 > -05) were used as 

covariates, these group differences were no longer statistically si,@fïcant. 

The predictions that the FM patients would have higher somatic anxiety scores 

than would the NC group and that the TLMD patients would have higher scores than 

would the RA patients and the NC subjeas were not confirmed. 



Table 8 
Means, Standard Deviations, and Ranges for the Cognitive-Somatic Anxietv 
Ouestionnaire (CS-40) for Al1 Groups 

Variable Group 

CSAQ 

Somatic Anxiety ' 

Cognitive 

M 1424, - 

SD 6.04 

Range 1-28 

Anxiety ' 
M - 1 1.09, 

SD  7.40 - 

Range O - 28 

Note. -Means that do not share subscripts differ significantly 



Cosmitive arixietv scale. 

N-O statistically si,onificant dserences were found for the cognitive arixiety 

subscale of the CSAQ (F(3,118) = -99, g > -05)- There was no chanse in the resuIts when 

ANCOVAs were performed using pain intensity, pain duration, depression, and 

hypochondriasis as covariates (evaluated at F(3,1 17), dl 2 > -05). 

Com~arison of somatic and coonitive scales, 

Paired t-tests revealed that the FM patients had si30nificantly higher scores on the 

somatic anxiety subscale compared to the cognitive anxiety subscale (32) = -3.19, 2 < 

.O 1). No other goup  differences were reported. 

Monitorinn Measures 

A MANOVA was performed on the following monitonn,o variables: the revised 

Pennebaker Inventory of Limbic Languidness @?EL) total score (fiequency of symptom 

occurrence), the total number of syrnptoms endorsed by subjects (sum of symptoms, 

reprdless of symptom fi-equency), and the M B S S  monitoring and blunting scaies. The 

results indicated that there was a significant multivariate eftèct (Pillais = -3 86 1, 

approxlmate F (I2,35 2)  = 4.32, p < .O 1). A siadcant univariate effect was obtained for 

the P L L  total score (eequency of symptom occurrence) ( F (3,118) = 19.74, p < -0 1) and 

the PILL score for the total number of syrnptoms endorsed (F (3,118) = 7.79, 2 < -05). 

There were no si5dcant goup  differences on the M B S S  monitoring (F (3, 118) = -49, p 

> -05) or blunting scales (F(3,118) = -69, I, > -05)- 

The Pemebaker Inventorv of Limbic Lan-uidness (PILL) 

The PILL was used as the rneasure of bodily monitoring. The results are 

highlighted in Table 9. This questionnaire rneasures how fiequently a number of 

common physical symptoms are experienced by the subject. As indicated in the Method 

section, the scoring of the PILL was revised: eight items which rnight artifïcially inflate 

the scores of the ckronic pain patients were removed. Subjects are asked to rate the 

Eequency of occurrence of each symptom using a 5-point scale (1 "have never or almost 

never experienced the symptom", 5 "more than once every week"). Scores on the 



Table 9 
Means, Standard Deviations, and Rances for the Pemebaker lnventorv of Limbic 
Lanmidness (PILL) for Al1 Groups 

Group 

Variable FM TMD 

PïLL score ' 
(frequency of symptom 
occurrence) 

Range 85-187 

# PILL svmptoms 
endorsed ' 
(out of a possible 46) 

M - 34.6, 30.8, 26.1, 26.6, 

SD - 6 -6 5 -6 10.4 2 0.4 

Range 19-44 19-40 4-42 5-4 1 

Note. Means with different subscripts differ significantly at 2 < -05 



revised version of the PILL c m  range fiom 46 to 230, with higher scores indicating a 

greater eequency of symptom occurrence, 

The F M  patients (M = 125 -9 1, SD = 23 -77) reported expenencing common 

physical symptoms significantly more Eequently compared to the T-VID patients (3J = 

108.92, SD = 23-47), the RA patients &f = 93 -45, SD = 22.32) and the NC group (I = 

89.44, SD = 16.44). Also, the TMD patients haci si&cantly higher P L L  scores than 

did the NC group. The group differences reported above rernained statisticalIy siadcant 

after the effects of depression (F(3,117) = 12-82, p < -0 9, hypochondrïasis @(3,117) = 

16-28, g < .01), anxiety (F(3,117) = 12.99, g < .01), pain duration (F(3,117) = 18.76, < 

.01), and a,oe (F(3,117) = 24.6, Q c -0 1) were controlled for statistically- 

In addition to the score reflecting frequency of symptom occurrence, the total 

number of PILL symptoms endorsed (Le., items rated as "3"or greater on the 5-point 

scale) by each group of subjects was calculated. The range of scores was between O and 

46. The results showed that the F M  patients endorsed si30nificantly more symptorns 

@f = 34.6, SD = 6.6) compared to the RA patients = 26.1, SD = 10.4) and the NC 

subjects (- = 26.6, SD = 10.4). The scores of the TMD patients (M = 30.8, SD = 5.6) 

did not differ si,onificantly f?om any of the other groups. The differences between the 

FM, RA, and NC subjects remained statistically significant after the effects of arvciety 

(F(3,117) = 4-23, Q < -0 1), depression (F(3,117) = 4-22, g < .O I), hypochondriasis 

(F(3,117) = 4-22, Q < -OI), pain duration (F(3,117) = 4.22, Q < .O l), and age (F(3,117) = 

4.22, p c -01) were accounted for statistically. 

The Miller Behavioral Stvle Scale M i 3  SS) 

The MESS was used to determine how individuals respond to threat in the 

environment. It has two subscales: monitoring and bhnting. The resuIts showed that 

there were no signifïcant goup differences on either scale. Scores can range f?om O to 16 

for each scde. Althou& the main interest was in the monitoring scale, the results for the 

blunting scale are also presented. The results for the MBSS are surnrnarized in Table 10. 



Table 10 
Means, Standard Deviations. and Rames for the Miller Behavioural Stvle Scde for Al1 
Groups - 

Group 
Variable 

MBSS 

Monitoring ' M 9.24, 9.3 5, 10.00, 9.38, 

SD - 2.56 2.87 3.19 2.99 

Range 3 - 14 1 - 10 1 - 10 3 - 14 

Blunting ' - M 4.45, 4.46, 3.10, 3.85, 

SD - 2.68 3-32 1-83 2.73 

Range 0 - 11 2 -  14 0 - 9  O -  11 

Note- Means that do not share subscripts d s e r  signïficantly at < .05. 



Monitoring scale- 

The means and standard deviations are presented in Table 10. There was no 

change in the pattern of results when the effects of depression, anxiety, and 

hypochondriasis were used as covariates (evaluated at F (3,117), ail g > -05). 

Btuntino scale. 

The means and standard deviations are presented in Table 10. As with the 

monitorïn,o scale, there was no change in the pattern of results when the eEects of 

depression, anxiety, and hypochondriasis were used as covariates (evaluated at E(3,117), 

au p > -05)- 

Cornparison of monitorino and bluntino scales. 

Paired t-test analyses reveaied that the FM group (t (32) = 6.63, p c .01), the RA 

g o u p  Q (28) = 8.57, 2 < .Ol), the TMD group @ (25) = 6.28, p < .01), and the NC group 

& (33) = 6.15, p < -01) each made si36cantly more monitoring responses than biuntins 

responses- 

Svmptom Attribution Measure 

Svmptom Intemretation Questionnaire 

The three subscales of the Symptom Interpretation Questionnaire (SIQ) (somatic 

attribution, psychologicai attribution, and environmentalhormalizing attribut ion) were 

entered into a MOTOVA There was a siJnificant multivariate effect (Pillais = -176 1, 

approxhate F (9,354) = 2.45 2 < -05). The results indicated that there was a si,gifïcant 

univariate effect for the environmentai attribution subscale (F(3,118) = 3.10, Q < -05). 

Contrary to predictions, there were no siJnificant univanate effects for the somatic 

attribution subscale (F(3,llS) = 2.21, p > -05) or for the psychologicai attribution 

subscale (F(3,118) = 1 . 2 8 , ~  > -05). The rneans and standard deviations for each of the 

three SIQ scaies are presented in Table 11. 

Environmental attribution scale. 

The results indicated that the EM patients a= 3 1 -43, SD = 8.23) made 

si>-cantly fewer environmentaVnormalizing attributions for common physical 



Table 1 1 
Means, Standard Deviations. and Ranges for the Svmptorn Intemretation Ouestionnaire 
(SIO) for Al1 Groups 

Variable Group 

TMD 

srO 
Somatic ' 

Psychologicd ' &$ 24.73, 

SD - 7.63 

Range 13 - 3 9  

Environmental ' M 3 1.42, 34.69, 34.17, 36.56, 

Range 16 - 46 20 - 49 23 - 37 22- 48 

Note. Meam that do not share subscripts differ sigificantly at p < -05. 



symptoms compared to the NC group a= 36.56, SD = 6-03). There were no changes in 

the resuIts after the effects of depression, anxiety, and hypochondriasis were controlled 

for statisticdy (evduated at (F(3,117), allg > -05). 

Psvcholooical and environrnental attribution scdes. 

As stated above, there were no si@cant dserences on these scaies. The means, 

standard deviations, and ranges for these scales are presented in Table 1 1. 

Cornparison of S I0  scdes. 

Results of paired t-tests indicated that the FM patients (1 (32) = 5.32, p < .OI), the 

RA patients (1 (28) = 5.50, p < .01), the TiMD patients (1 (Z)= 3 . 9 7 , ~ ,  -01) and the NC 

subjects (J (33) = 7.87, g < -0 1) each made significantly more environmental attributions 

for comrnon physicd symptoms compared to psychological attributions. As welI, the RA 

patients (r (38) = 6 . 3 9 , ~  < -01)- the TMD patients (r (25) = 8-28, p < -01) and the NC 

group @ (3 3) = 14-58, g < -0 1) each made ~i~onificantly more environrnental attributions 

compared to somatic attributions. FinaIly, the TMD patients (1 (25) = 2.89, g < -01) and 

the NC group (r (3 3) = 6.5 1, Q < .O 1) made si30nificant1y more psycholo,oicd attributions 

than somatic attributions. 

The results of the SIQ confiict with previous studies which have shoum that 

patients with chronic or acute illness report si3@fïcantly more somatic attributions 

compared to a control group of health subjects (Robbins & Kirmayer, 1990). 

Copine Measure 

Pain ReIated Self-S tatements Scde 

The PRSS was designed to assess how chronic pain patients cope with their pain- 

It consists of two scdes: catastrophian~ and active coping. The catastrophizing scale 

was used as the measure of rndadaptive coping with pain. Scores can rase  fkom O to 5 

on each scde. The results of an ANOVA indicated that there was a si30nificant univariate 

effect for both of the subscales: active coping (F (3,118 = 8.22, Q < -05) and 

catastrop hizing (F (3, Z 18) = 8-3 1, Q < -05). The means and standard deviations for al1 

goups  are presented in Table 12- The PRSS was normed on chronic back pain patients, 



Table 13 
Mean, Standard Deviations- and Rances for the Pain Related Self-Statements Scale 
fPRSS) for AI1 Groups 

Variable 

Normative Values 

FM TMD RA NC CBP TMD LVC 

PRSS 

Catastrophizing ' /I 3-63, 2.33, 2.05, 1-45, 2.03 2-26 - 85 

Range 5 6  - 4.67 -22 - 432 33 - 3.89 0 - 3.89 n/a nia d a  

Active Coping ' 3-36, 2-87, 3 -64, 3 -3 2.96 2.80 3.37 

SD - -68 1-1 1 .88 1-00 -91 - 70 1.13 

Range 2.1 1 - 4.89 -33 - 4-89 -78 - 4.89 -89 - 3.89 nia d a  d a  

Note. Means that do not share subscripts differ sipificantly at 2 < -05 

d a  = not avaiIab te 

* Normative values obtained fiom CBP (chronic back pain), TMDI and NC subjects fiorn Flor et 
al. (1993). 



TMD patients, and NC subjects. For cornparison purposes, normative values for each 

scale are also presented in Table 12. 

Catastrophizinc scale. 

For the catastrophizing subscale, the results showed that the F M  patients = 

2-63, SD = 1.19) and the TMD patients (kJ = 2.33, SD = 1 -33) ensaged in significantly 

more catastrophinng strategïes to deal with their pain compared to the NC group @J= 

1.45, = -93)- This dBerence rernained statistically ~i~gnificant when the effects of 

anxiety CF(3,117) = 3.61, p < -05) and hypochondnasis (F(3,117) = 4.35, g < -01) were 

controlled for statisticaLly. However, when present pain intensity (F(3 , 1 1 7) = 1 -55, 

e > -05) and depression @(3,117) = 2.56, 2 > -05) were used as covariates, goup  

differences on the catastrophinng subscaie were no longer statisticdly si3dcant. 

The hypotheses that the FiM and the TMD patients would have si3nificantly higher 

catastrophizing scores than would the RA patients (M = 2.05, = -89) and that the RA 

patients would have higher scores than wouid the NC subjects were not confirmed. 

Active copinq scale. 

For the active coping subscale, the RA patients (M = 3-64, SD = -88) had 

si30nificantly hi&er scores than did the TMD patients @= 2-87, a = 1 -1 1). Group 

dzerences between the RA and the TMD patients remained statistically si3nifrcant afier 

the effects of present pain intensity (F(3 , 1 17) = 3 -2 1, p < .Os), anxiety (F(3,117) = 3.78, Q 

< .OS), and hypochondnasis (F(3,I 17) = 3.17, e < -05) were controlled for statisticaily. 

Group ciifferences were no ionser statistically sigdicant when depression (F(3,117) = 

3 -0 1, > -05) was the covariate. The hypothesis that the RA patients would have higher 

active coping scores compared to the FM patients was not supported. 

Cornparison of PRSS scales. 

Paired t-test analyses revealed that the FM patients ( 1 (32) = 2.78, p < -0 L), the 

RPL patients (i (38) = 6.55, g < .O l), and the NC goup  (1 (33) = 7.8 1, g < .O 1) each had 

si@cantly higher scores on the active coping subscale compared to the catastrophizing 

subscale. This was an unexpected findinj. 



Summary of Group Differences 

In summary, there were a number of differences between the pain patients and the 

control subjects on the measures of anxieîy, monitoring, attnïution, and coping. 

Contrary to predictions, there were fewer si=nificant dzerences amons the groups of 

chronic pain patients than was expected. The results sugsest that the patient groups that 

were studied are more sirnilar on a number of these measures than had been anticipated. 

The implications of these findings are examïned in the Discussion. 

(b) How accurately can group mernbers be classifïed according to their scores on 
measures of anxiety, monitoring, symptom attribution, and pain coping style? 

Discriminant Function Analvsis for AU Groups with Six Variables 

Discriminant fùnction analyses were used to address this question. It was 

predicted that the anxiety, monitoring symptom attribution, and copin,a variables wouId 

discriminate among the four groups of subjects. First, a discriminant function analysis 

was perfonned where the six variables (trait anxiety, somatic anxiety, bodiIy monitoring, 

monitoring of threatening events, somatic attribution, and catastrophizin,a pain copins 

style) were used as discriminators- 

Typicdy, a discriminant fiinction analysis is used for two main reasons: to 

interpret the dimension(s) dong which the groups differ, and to determine what 

proportion of subjects is classified correctly (Tabachnick & Fidell, 1989). For the present 

study, the p r i m q  interest was in evaluating the accuracy of s o u p  mernbership. 

Each of the six variables was entered directly into the analysis because no a priori 

assumption was made regarding the relative importance of the variables. When a direct 

analysis is performed, al1 predictors enter the equation at once and each predictor is 

assigned only the unique association it has with the groups (Tabachnick & Fidell 1989). 

Three discriminant functions were derived with i ( 1 8 )  = 66.99, p < .O 1. M e r  the first 

function was removed, the association between the groups and the predictors was x2 (10) 

= 14.62, g >.Os, irnplying that the second discriminant fünction was not statisticaily 

significant. The eigenvalue associated with the first discriminant fünction indicated that 



8 1% of the between-goup variability was accounted for by this finction. The 

correlations between the six variables and the canonicai discriminant fiinction are 

presented in Table 13 - 

Interpreting the rneanins of a discriminant function is inferred Eorn the pattern of 

correlations between the variables and the discriminant fbnction, These correlations are 

referred to as structure coefficients. Typically, loadinss greater in magnitude than -3 0 are 

considered when definin% a discriminant function (Tabachick et al., 1989). The 

variables which had the largest absolute correlation with the first discriminant hnction, in 

decreasing order of maagitude, were: the P E L  total score reflecting hi& leveIs of bodily 

monitoring, the PRSS catastrophiang score reflecting the use of maladaptive coping 

strategies when in pain, the STAI trait anxiety score reflecting hi& levels of trait anxiety, 

and the CS AQ somatic anxiety score reflecting the tendency to expenence anxiety as 

somatic distress. Scheffé's test was used to detennine ifthe four group centroids (Le., 

group rneans) for the fust discriminant finction differed si30nihcantly f?om each other. If 

univariate tests are applied to rnultivariate data, it is recommended that a conservative test 

(e-g., Scheffé) be used and should be evaluated at a conservative alpha Ievel ( e g ,  -01) 

(Gardner, 1992). Results ofSchefféYs post-hoc test (F(3,121) = 33-45, g < -002) indicated 

that the FM group had sigmficantly higher scores on this fiinction compared to the TMD, 

EU, and the NC groups. Also, the ThIl3 group had si@cantly higher scores compared 

to the RA and the NC groups. 

Table 13 presents the actual goup membership and the group membership which 

was assigned by this discriminant ftnction. Of al1 the cases, 45.1 % were cIass5ed 

correctly. The F M  group was classified with 60.6% accuracy, with 15.2 % of FM patients 

being misclassified as IU patients, 15.3% as TMD patients, and 9.1% as NC subjects. 

The members of the RA group were classified with 37.9% accuracy, with 34.5% 

misclassified as belon3@ng to the NC group, 17.2% belongïn% to the F M  group, and 

lO-3% b e l o ~ ~ g  to the TMI) group. The TM3 patients were classified with only 3.8% 

accuracy, with 46.3% being rnisclassified as FM patients, 34.6% as NC subjects, and 



Table 13 
Correlations between the 6 Discriminatino VariabIes and the Canonical DiscrÏminant 
Function for Al1 Grouus 

-- 

Discriminant Function 1 

PILL 

PRSS 

STAI 

CSAQ 

SIQ 

MBSS 

PEL- Pemebaker Inventory of Lim bic Languidness, measure of bodiIy monitoring 
PRSS - Catastrophizing subscale from the Pain Related Self-Statements Scale 
STAI - Trait anxiety subscale fiom the State-Trait Anxiety Inventory 
CSAQ- Somatic anxiety subscale from the Cognitive Somatic Anxiety Questionnaire 
SIQ - Somatic attribution scale fkom the Syrnptom Interpretation Questionnaire 
MBSS - Monitoring scale from Miller Behavioral Style Scale, measure of response to threat 



Table 14 
Discriminant Function Classification Usino 6 Variables for Al1 Groups 

Actual Group Predicted Group Membership 

TMD n 
Y0 

Percent of "grouped" cases classified correctly: 45.1 % 



15.4% as RA patients. Finally, the NC group was classified with 67.6% accuracy, with 

26.5% being misclassified as RA patients and 5.9% as TLMD patients. 

Discriminant Function Analvsis for the FM, TMD. and RA Groups with Six Variables 

A discriminant fùnctÎon analysis was performed for the pain goups, u s a  the 

same six variables. Two discriminant functions were derived with X'(12) = 33-02, p < 

-00 1. When the first function was removed, the results indicated that the second fiinction 

was not statistically signincant ( ~ ' ( 5 )  = - 7 4 , ~  > -05). The eigenvdue associated with the 

first discriminant fiinction accounted for 98.1% of the between-group variability. The 

correlations between the variables and the discriminant fùnction are presented in Table 

15. 

As illustrated in Table 15, the following variables loaded on the first tùnction: the 

PILL totai score reflecting a hi& frequency of symptom occurrence, the catastrophizing 

subscale of the PRSS reflecting maladaptive coping with pain, the trait anxiety subscale 

of the STAI reflectins hi& levels of trait anxiety, and the CSAQ somatic anxiety 

subscale reflecting the tendency to experience anxiety as somatic distress- Results of 

Scheffé's post-hoc test (F(2,87) = 20.34, g < -001) indicated that the FM group had 

si30nificantly higher scores on this fùnction compared to the TLMD and the RA groups. As 

well, the TMD group had significantly higher scores than the RA group. 

The classification results for this analysis are highiighted in Table 16. Of al1 the 

cases, 52.3% were classified correctly- The FM group was classified with 66.7% 

accuracy, with 2 1 2% bein,o misclassifïed as RA patients and 12.1 % as TM3 patients. 

The members of the RA group were classified with 65 -5% accuracy with 13 -8% being 

rnisdassified as FM patients and 20.7% as TMD patients. Finally, the TMD g o u p  was 

classified with 19.2% accuracy with 423% being misclassified as FM patients and 38.5% 

being classified as RA patients. 

Summary of Discriminant Function Analvses 

The resuhs fkom the discriminant hnction analyses iIlustrated that most of the 

subjects within the groups could be differentiated by their scores on trait anxiety, somatic 



Table 15 
CorreIations Between the 6 Discriminatino VariabIes and the Canonical Discriminant 
Function for the FM. ïMD, and RA Groups 

Discriminant Function II 

PILL 

PRSS 

STAI 

CSAQ 

SIQ 

MBSS 

PILL- Pennebaker Inventory of Limbic Languidness, measure of bodily monitoring 
PRSS - Catastrophizing subscak kom the Pain Related Self-Statements Scale 
STAI - Trait anxiety subscale from the State-Trait Anxiety Inventory 
CSAQ- Somatic anxiety subscale fiom the Cognitive Somatic Anxiety Questionnaire 
SIQ - Somatic attribution scale from the Symptom hterpretation Questionnaire 
MBSS - Monitoring scale from Miller BehavioraI Style Scale, measure of response to threat 



Table 16 
Discriminant Function CIassification Usino 6 VarÎables for the FM. l'MD. and R A  

Actual Group Predicted Group Membership 

Percent of "grouped" cases classified correctly: 52.3% 



anxiety, bodily rnon i to~g ,  and cat astrophizins; the somatic attribution and monitoring of 

threat variables, however, were s h o w  to be poor discriminators. Generally, the FM, EL4, 

and NC groups were classified with a satisfactory degree of accuracy. It is interesting to 

note that the TMD patients were the most d ~ c u l t  group of subjects to  classi@ 

accurately- 

The results fiom the discriminant function analyses presented should be 

interpreted with caution. It should be noted that the classification results obtained kom 

discriminant function analyses tend to be an overesthation because they capitalize on 

chance. The classification coefficients used to assign a case to a particular g o u p  are 

derived partially tiom that case, thus biassins the results- Cross-validation procedures are 

recommended so that the utility of  the coefficients can be tested on another sample 

(Tabachnick & Fidell, 1989). 

c) How well do mxiety, monitoring, somatic attribution, and catastrophizing pain 
copuig style predict generalized h y p e ~ d a n c e ,  as measured by The Somatosensory 

Amplification Scde? 

This question was addressed by using multiple regression. Both standard and 

stepwise regression analyses were used. Standard multiple regression analyses were 

performed on the current data set in order to determine the overall relationship between 

the dependent variable (generdized hypervigilance, measured by the SSAS) and the six 

independent variables Stepwise regression analyses were performed to determine the best 

predictor(s) of generalized hype~gi lance  for each group of chronic pain patients. 

The foilowing variables were used in the regression analyses: A n x i e ~  Variables: 

trait anxiety was measured by the trait anxiety subscale of the State Trait Anxiety 

Inventory (STAI), and sornatic anxiety was measured by the somatic anxiety subscale 

fiom the Cognitive Somatic Anxiety Questionnaire (CSAQ), Monitoring Variables: 

bodily monitoring was measured by the Pemebaker Inventory of Limbic Languidness 

(PILL) and monitoring of threatening events was measured by the monitoring scde from 

the Miller Behavioural Style Questionnaire (MESS); Attribution Variable: the tendency 

to make somatic attributions for common physical sensations was measured by the 



somatic attniution subscde fiom the Symptom Interpretation Questionnaire (SIQ), and 

Copine Variable: maladaptive pain coping style was measured by the catastrophizing 

subscale of the Pain Related Self-Statements Scale (PRSS). For al l  analyses, the 

dependent variable was the Somatosensory Amplification Scale(SSAS), the measure of 

generalized hypervicjlance. 

Standard Multiule Reeression Analvsis for the FM gr ou^ 

A standard multiple regression analysis was performed to determine the overaIl 

relationship between the six independent variables and the dependent variable, SSAS 

scores, for the F M  group. The resulrs indicated that the overall regression equation was 

not statistically sigifïcant @ (6,26) = 1.44, e> -05, & = -50, = -25, adjusted = -08). 

The results for this analysis are summarized in Table 17. 

Contrary to predictions, trait anxiety was the o d y  variable which had a 

statisticdy significant correlation with the generalized hype~gilance scores. An 

examination of scatterplots between the dependent variable and each of the other 

independent variables suggested that the correlation coefficients for the bodily 

m o n i t o ~ g ,  monitoring of threat, and the catastrop hizing variables are likely deflated 

because of a problem with a restricted range of values. 

Stepwise Multiple Reeression Analvsis for the F M  Grou0 

Stepwise multiple regession is recommended when the researcher is interested in 

detemiining the best prediction equation (Tabachnick & Fidell, 1989; Myers & Well, 

199 1). In stepwise regression, variables are added and deleted, based upon statistical 

criteria until the best prediction equation is developed. Variables with the strongest 

correlation with the dependent variable enter the equation on the fkst step. At each 

subsequent step, the variable with the strongest partial correlation is added if it meets 

entry criteria. As well, once variables are in the equation, they are tested for removal if 

they no longer contribute sigdicantly to prediction. 

Not surprisingly, the results of this analysis indicated that trait anxiety, the only 

variable which correlated with SSAS scores, was the best predictor of generalized 

hypervigance for the FM g o u p  (F(l,3 1) = 7.59, E < .05, = -197, adjusted = .Lîl, 
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Beta = .44), accounting for f 7.1% of the variance in generalized hyperviNance scores. 

Trait anxiety was the only variable which met entry criteria. 

Follow-Up Analvses 

As seen in Table 17, trait anxiety correlates with four of the other independent 

variables: somatic anxiety, bodily monitoring, somatic attribution, and catastrophizing 

pain coping style. To determine if trait atuaety remains a statistically s i m c a n t  predictor 

of SSAS scores when the effects of these correlated variables are controiled for 

statistically, separate regession analyses were performed where each of these four 

variables was entered on the first step of a regression equation, followed by the entry of 

trait anxiety on the last step (i. e., somatic anxiety/trait anxiety; bodily monito~dtrai t  

anxiety; somatic attributionhait anxiety; catastrophizinghait anxiety). The results of 

these regression analyses indicated that trait mxiety remains a si@cant predictor of 

SSAS scores for the FM group after the effects of somatic anxiety (R'change = -20, 

Fchange ( l , 3  0) = 4.84, g < .05), bodily monitoring @*change = -19, &hanje (1 ,;O) = - 
5.03, g < .05), somatic attribution @change = 22, Rhange (1,30) = 7-00, p < .Os), and 

catastrophizing @'change = -24, fihange (l,30) = 7.34, p < -05) are controlled for 

statistically . 

ControlIino for the Effects of De~ression. Hwochondnasis, and Pain Intensity 

As illustrated above, trait anxiety was the only variable shown to be involved in 

the prediction of SSAS scores for the FM group. It was hypothesized that present pain 

intensity (measured by the visual anaiogue scde), depression (measured by the 

depression subscaie of the SCL90-R), and hypochondnasis (measured by the generai 

hypochondriasis subscale of the Illness Behaviour Questionnaire), variabIes that were not 

included in the regression analysis, may correlate with trait anxiety and consequently 

affect the relationship between trait anxiety and SSAS scores. When the zero-order 

correlations were exarnined, it was shown that each of these variables is a sigdïcant 

correlate of trait anxiety: depression & = 2 3 , g  < .Os), hypochondriasis = -48, Q < -05), 

and present pain intensityb = -33, g < -05). 



To determine iftrait anxiety would contniute to the prediction of SSAS scores 

after the effects of these variables were controlled for statistically, separate regession 

analyses were performed where each of these variables was entered on the first step, 

foiiowed by the entry of trait mxiety on the last step (Le., depressionhait arilaety; 

hypochondriasidtrait anxiety; pain intensityhait mesr). The results of these anaiyses 

revealed that adding trait anxiety to the equation, after depression had been entered, did 

not signincantly irnprove the prediction of S SAS scores for the FM patients @change = 

.055, E c h a ~ e  (1,30) = 2.04, g > -05). This finding is not particularly surprising given 

the hi& correlation which exists between the depression and anviety variables. Further 

analyses revealed that trait anxiety reliably increased the prediction of SSAS scores afier 

the eEects of hypochondriasis had been controlled for statistically @'change = -10, 

Fchanse (1,30) = 3 . 9 0 , ~  < -05) and after the effects of present pain intensity had been - 

elirninated @'change = 26 ,  Echange (l,30) = 10.44, E < -05). 

summarv of Rewession Analvses for the F M  gr ou^ 

In summary, the results of the standard multiple regression analysis, using six 

independent variables, was not statistically sigïficant- Trait anxiety was the only 

variable which correlated ~ i ~ f i c a n t l y  with the SSAS scores. 

The stepwise regression analysis was used to determine the best predictor of 

generalized hypervigilance for the FM group. The results revealed that trait anxiety is the 

best predictor of SSAS scores. Follow-up analyses revealed that trait anxiety remains a 

statistically sigificant predictor of SSAS scores &er the effects of somatic anxiety, 

bodily monitoring, somatic attribution, and catastrophizing pain coping style (ail 

correlates of trait anxiety) were controlled for statistically. As well, the effects of 

depression, hypochondriasis, and present pain intensity ratings were assessed; the results 

revealed that trait anxiety remains a statisticaily ~i~gnificant predictor of SSAS scores after 

the effects of hypochondriasis and present pain intensity ratings were controlled for but 

no longer contributed to prediction f i e r  the effects of depression were removed. 



Standard Multiple Regression Analvsis for the TMD Group 

A standard multiple regression was performed for the TMD group where the six 

independent variables (trait anxiety, somatic anxiety, bodily monitoring, monitorin,o of 

threat, somatic attribution, and catastrophizing pain coping style) were entered 

simultaneously into the equation. The results indicated that the regression equation was 

statisticdly s i m c a n t  (F(6,19) = 3.10, 2 -= -05, R = -70, &' = -50, adjusted = 34), 

accounting for 34% of the variance in SSAS scores for the TMD group. 

As illustrated in Table 18, the trait anxiety, somatic anxiety, bodily monitoring, 

sornatic attribution, and catastrophizint pain coping style variables correlated with the 

SSAS scores; the monitoring of threat variable was the only variable which did not 

correlate with the SSAS. Given that five of  the six independent variables correlated with 

the dependent measure, it was surprising that bodily monitoring was the only variable 

with a statisticalIy signifiant regession coefficient. A further examination of the data 

suggested that the other four variables did not emerge as being siaMcant predictors 

because of the considerable degee of intercorrelation among these variables. 

In standard regression, all independent variables enter into the regression equation 

simultaneously; each variable is assessed as ifit had entered the regression after d l  of the 

other independent variables had entered. When variables are highiy intercorrelated, it is 

possible for a variable which is correlated with the dependent variable to appear 

unimportant in the solution (Tabachnick & Fidell, 1989). The results of this analysis are 

rnisleading; they suggest that bodily monitoring is the only variable involved in prediction 

of SSAS scores for the TIIIID group where in reality, trait anxiety, somatic anxiety, 

catastrophiziq pain coping style, and somatic attribution are each associated with SSAS 

scores. 

Ste~wise Multi~le Remession - Analysis for the TMD Group 

The results of the stepwise regression analysis, using the same six independent 

variables which were discussed above, showed that the best predictor of SSAS scores for 

the TMD goup  was bodily monitoring as measured by the PILL (F(1,24) = 12.85, g < 

-0 1, = -3 5 , adjusted &' = 3 2, Beta = -59). The bodily monitoring variables accounts 



d =. 

iA 
c'! 

cQ 
c 

O 
c'! 



for 32% of the variance in SSAS scores for this patient group. It was the only variable 

which met entry cntena. 

Follow-UD Anahses 

As seen in Table 18, bodily r n o n i t o ~ g  correlates with monitoring of threat, trait 

anxiety, somatic anxiety, somatic attnïutional style, and catastrophizing pain COP@ 

style- Separate regression analyses were performed where the variable of interest was 

entered on the first step, followed by the bodily monitoring variable on the last step (Le., 

trait anviety / bodily monitoring etc.). The results of these analyses revealed that bodily 

monitoring remains a significant predictor of S A S  scores f i e r  the effects of monitoring 

of threat (R'change = -39, fihange (1,23) = 14.76, < .Os), trait anxiety &'change = -16, 

Fchange (1,23) = 5.87, p < .Os), somatic anxiety @change = -25, Echange (1,23) = 8.90, - 

g < .05), somatic amïbutional style @&hanje = 24, fihange (1,X) = 8.77, g < .05), and 

catastrophizing (@'change = 20, Echange (1 , Z )  = 8.14, Q < -05) were controiled for 

statistically. 

Controllino for the Effects of Depression, Hypochondriasis, and Pain Intensity 

Again, the roles of depression, hypochondriasis, and pain intensity were assessed 

because it was thought that they may affect the relationship between the dependent 

variable, SSAS scores and bodily monitoring, which was shown to be a si3dcant 

predictor. The results showed that depression = -53, g c .O l), and present pain intensity 

@ = -42, 2 c -01) were si30nificant correlates of bodily monitoring whereas - 
hypochondriasis = -24, > -05) did not correlate with the bodily monitoring score. 

Further analyses revealed that bodily monitoring remained a significant predictor of 

SSAS scores f i e r  the effects of depression @chanse = -08, &hange(l ,Z) = 3 - 7 4 , ~  = 

-05) and pain intensity @change = 8.1 8, Bhange (1 ,23 ) = 8.18, p < -05) were controlled 

for statisticaily. 

Summarv of Reaession Analvses for the TMD Group 

The results of the standard regression analysis revealed that bodily monitoring 

was a si@ficant predictor of SSAS scores for the TM3 goup. As weil, ail variables with 

the exception of monitoring of threat, were shown to be st atisticdly si3&cant correlates 



of the SSAS. Althou@ bodily m o n i t o ~ g  was the only variable with a statistically 

significant regession coefficient, four other independent variables correlated with SSAS 

scores but did not emerge as being si,onificant predictors because of problems with shared 

variance. 

The results of the stepwise regression analysis, designed to determine the besr 

prediction equation, showed that bodily monitoring was the best predictor of generaiized 

hypervigilance scores for this group, accounting for 32% of the variance in SSAS scores. 

Bodily monitoring was shown to remain a si30nificant predictor of SSAS scores afier the 

effects of the other independent variables that correIated with it were controlled for 

statistically- As well, bodily r n o n i t o ~ g  continued to contribute to the prediction of 

SSAS scores after the effects of depression and present pain intensity were statistically 

e l i i a t e d .  

Standard Multiple Regession Analysis for the RA Group 

The results of a standard multiple regession analysis, using six independent 

variables, revealed that the regression was not statistically signi£ïcant @(6,22) =1.5 1 , ~  > 

-05, R = -54, = 29, adjusted &' = -09). The results of this analysis are summarized in 

Table 19. Bodily monitoring was the only variable which was shown to correlate 

siJnificantly with SSAS scores for this group. An examination of scatterplots revealed 

that the lack of significant correlations berneen the SSAS and the remaining independent 

variables was not caused by a restriction of range. 

Stepwise Multi~le Reqression Analysis for the RA Group 

As with the E34 and TMD goups, a stepwise analysis was performed to determine 

the best predictor(s) of generalized hypervi@ance. The results of this analysis showed 

that bodily monitoring, rneasured by the PILL, was the best predictor of generalized 

hypervigilance for the RA group (F(1,27) = 7.89 < .01, = -27, adjusted = 20 ,  Beta 

= .48), accounting for 20% of the variance in SSAS scores. BodiIy monitoring was the 

only variable which met entry criteria. 





Follow-Up AnaIvses 

The above analyses show that bodily monitoring is the o d y  variable which is a 

statisticaily si,Wcant predictor of SSAS scores for the RA patients. An examination of 

the zero-order correlations indicate that bodily monitoring correlates with somatic 

anxiety, somatic attribution, and catastrophizïng pain copin,o style. To determine if' 

bodily monitoring remains a si,onificant predictor of SSAS scores once the effects of these 

three correlated variables were controiled for statistically, separate regression analyses 

were conducted where each of these variables was entered into a regression equation, 

followed by the bodily monitoring variable (Le., somatic anxiety / bodily monitoring, 

etc.). The results of these analyses revealed that bodily monitoring remains a si30nificant 

predictor of SSAS scores for the EL% group f i e r  the effects of somatic anxiety @'change 

= -18, @m1ge(l,26) = 6.15, e < -Os), somatic attribution @change = -18, &hange(1,26) 

= 6.04, g < -Os), and catastrophinng @%hanse = 2 0 ,  &hange(1,26) = 6 . 5 8 , ~  < 0 5 )  are 

each controlled for statistically. 

Controlling for the Effects of Depression Hwochondriasis. and Pain Intensitv 

Again, it was thousht that depression, hypochondriasis, and present pain intensity 

could affect the relationship between the independent variable of interest, bodily 

monitoring, and the dependent variable, the S SAS scores. An examination of the zero- 

order correlations indicated that none of these variables (depression (g = 24, > -05), 

hypochondriasis (g = -18, Q > .05), and present pain intensity CL= -.O$ g > .05)) correlated 

siag5cantly with bodily monitoring scores so no further follow-up analyses were 

perfo med.  

Summarv of Re-gression Analvses for the RA Group 

The results of the standard multiple regession analysis were not statistically 

significant. Bodily monitoring was the o d y  variable which correlated significantly with 

SSAS scores for this group. The results eom the stepwise regression analysis showed that 

bodily monitoring is the best predictor of SSAS scores for the RA patients and remains a 

significant predictor f i e r  the effects of somatic arixiety, somatic attribution, and 



catastrophizing pain copins style are controlled for statisticdly. As weU, when the 

potential contributhg effects of depression, hypochondriasis, and pain intensity were 

examined, none of these variables was shown to correlate si,.?ificantly with bodily 

m o n i t o ~ g  scores- 



CHAPTER 4 

DISCUSSION 

As outlined in the Introduction, two main issues were addressed in the current 

study. The results of each will be presented in turn, dong with a discussion of the clinical 

implications, study limitations, and suggestions for future research- 

1. 1s a pattern of generalized hypervigilance unique to patients with pain disorders of 
undetermined aria or does this pattern extend to patients who have conditions with a 
known etioloa? 

Previous research has s h o w  that some fibromyalgia patients exhibit increased 

sensitivity to a variety of interna1 and extemal sensations. Rollman and Lautenbacher 

(1993) refer to this pattern as generalized hypervigilance. Some researchers have 

suggested that conditions with undetermined etiologies may not be distinct, but may 

represent a pattern of generaiized somatic distress (Yunus, 1993 Barsky & Borus, 1999). 

Robbins et al. (1990 ) have proposed that such a pattem may becorne differentiated into 

specific syndromes or disorders only when patients are claimed by particular medical 

specialists. 

One of the goals of this study was to determine if generalized hypervigilance is 

comrnon to patients with chronic pain conditions like fibromyalgia and TMD that 

currently lack a determined etiology, or if this pattern extends to a condition with a 

defked organic basis, such as rheumatoid arthntis. It was hypothesized that the 

fibromyalgia and the TMD patients would respond similarly on a measure of generalized 

hypervigance, the SSAS, and that their scores on this scde would be higher compared to 

the rheumatoid adriris patients. As well, it was hypothesized that al1 patient groups 

would have higher SSAS scores compared to the normal control group. 

Contrary to predictions, the resdts indicated that there were no statistically 

significant differences in generalized hypervigïlance scores among the fibromydgia, 

TbD, and rheumatoid arthntis patients. These findings do not support the hypothesis 

that generalized hypervigilance would be more prevalent arnong patients with disorders 



that lack cIearly estabfished etiologies. Rather, the results show that there are no 

meaningfûl differences in generalized hyperviaance among these groups of chronic pain 

patients, regardless of the etiological nature of their disorder. 

The results of the present study conflict with previous research which has s h o w  

that fibromyalgia patients tend to report an increased sensitivity to a variety of extemal 

and internal noxious stimuli compared to rheumatoid arthritis patients and normal control 

subjects (LMcDermid et al., 1996; Scudds et ai., 1988). A similar pattern of heightened 

sensitivity has been reported for patients with tempormandibular joint dyshction 

(Filiui,oim et ai., 1996; Maixner et al,, 1 995) - Typically, increased perceptual sensitiviv 

in these studies has been measured by threshold and tolerance to aversive stimuli. 

The curent results suggest that chronic pain patients are more sllniku- in tems of 

generalized hypervigilance, as measured by the SSAS, than was initially thought- What 

factors rnay account for this unanticipated finding? One explanation may be a problem 

of insufficient power in the present study whkb resulted fiom the small sarnple sizes. To 

minimize this problem in future studies, larger numbers of subjects should be included in 

each group. Another explanation for the lack of differences among chronic pain patients 

may be that the SSAS is a poor measure of generalized hypervigilance, Alîhough this is 

possible, the items on this questionnaire appear to tap the construct of generalized 

hypervlgilance as defmed by Rollman and Lautenbacher (1993). Future studies need to 

assess the degree to which the SSAS correlates with broader measures of somatic and 

visceral perception in pain patients, an area of research which is currently being pursued 

by Raphael and her colleagues (personal communication, 200 1). 

Another explanation for the lack of group differences among the pain patients rnay 

be found in the nature of the population studied. Of those patients contacted for 

participation, 65% of the fibromyalgia patients, 55% of the rheumatoid arthritis patients, 

and 60% of the TbD patients agreed to participate in this study. While it is not known 

what factors affected patients' decisions to participate, it is possible that patients with 

higher Ievels of hypervigilance rnay have been more likely to participate in this type of 

research study, one which examines and tries to increase the understanding of their pain 



disorders. If hype~gilant  pahents w-ere more likely to volunteer, this would presumably 

result in a restncted range of scores on the SSAS which would rninimize group 

differences. 

This study was conducted in tertiary care centres. It is important to note that these 

results may not be an accurate reflection of patients who seek medical attention 6om 

family physicians or of those individuals in the community who fulfill diagnostic criteria 

for a chronic pain disorder but who do not seek treatment, It seems likely that patients 

referred to tertiary care facilities differ f?om those patients treated in other settings- 

Presumably, there may be a number of reasons why individuals are referred to t e r t i q  

settings, some of which may include the following: perhaps, these patients present to their 

family physician with greater symptorn severity, perhaps they convey greater distress or 

anxiety about their symptoms, or perhaps they are more demanding health care consumers 

who request a referral to a specialist. The populations that were exarnined in this study 

were selective ones; research needs to be conducted with broader populations, including 

family physician and community samples, to determine the degee to which the results of 

the present study can be generalized to other groups of fibromyalgia, RULD, and 

rheumatoid arthritis patients. 

hterestingly, Granges, Zilko, and Littlejohn (1994) reported a better outcorne, 

defined as less reported pain and disability, in fibromyalgia patients treated by family 

physicians compared to those treated by specialists. Similarly, Crook, Weir, & Tunks 

(1989) noted that individu& in the community with chonic pain have a better outcome 

than do tertiary referral patients. This trend has been noted with other chronic pain 

conditions such as chronic fatigue syndrome, irritable bowel syndrome, and headaches 

(Goldenberg, 1999). It will be important to determine what factors account for the 

reported differences between those patients seen in tertiary versus family physician 

facilities, an area which has received surprisingly little research attention. 

In addition to the hypothesis that there would be differences among the chronic 

pain patients, it was predicted that each group of pain patients would have higher 

generalized hype~gilance scores compared to the normal control subjects. This 



hypothesis was partially supported; the fibromyalgia and the TMD patients reported 

significantly higher SSAS scores than did the control subjects. These ciifferences 

remained statisticdly significant when pain duration and hypochondriasis were used as 

covariates but when present pain intensiv ratings, depression, and anxiety were used as 

covariates, these group diReremes were no longer significant. In other words, controlling 

for the cffects of present pain intensity, depression, and anxiety eliminates the reported 

differences in SSAS scores. There were no significant differences between the 

rheumatoid arthritis patients and the control subjects in generalized hypervigilance scores. 

To place the fimdings into a broader contes, the scores in this study were 

compared with SSAS scores that have been reported in published studies. The subjects in 

the prcsent study had the following scores: fibromyalgia group (o = 3.36, = .%), 

TMD group = 3.28, SD = .63), arthritis group (M = 3.08, = .62), and control goup 

(LJ = 2.84, SD = 58). Epstein et al. (1999) reported a mean SSAS score of 3-90 with a 

standard deviation of -70 for a sample of fibromyalgia outpatients. Gregory et al. (2000) 

administered the SSAS to two groups of chronic pain patients, one group had pain 

primarïly in the back and the extremities whereas the second group reported more diffuse 

pain. The patients with d i f i se  pain had significantly higher SSAS scores (M = 2.09, SD 

= -80) compared to the patients with back/elxtremity pain @ = 1.48, SD = -73). 

Kosturek et al. (1998) reported a mean SSAS score of 1.17 with a standard deviation of 

-78 in a heterogeneous sarnpIe of chronic pain patients. In addition to chronic pain 

samples, the SSAS has been administered to psychiaûic populations. Bars& et al. (1 990) 

found that subjects fulfilling the DSM-III-R diagnostic critena for hypochondriasis &l= 

2.78) had si3nificantly higher SSAS scores compared to a group of medical patient 

control subjects (M = 1.98). 

'Ihere appears to be considerable variation in the published SSAS scores for 

chronic pain patients. It is of note that the SSAS scores reported in the present study are 

elevated compared to the published scores of other pain patients. As well, the 

fibromyalgia, TMD, and rheurnatoid arthritis patients in the present study had elevated 

mean SSAS scores compared to Barsky's hypochondriacal sample M= 2.78). 



Replication with more diverse groups of fibrornyalgiq 'TMD, and e t i s  patients is 

required before it can be determined if the SSAS results are representahve of these 

populations. 

Of particular interest uias the unexpected finding that the control subjects in the 

current study reported SSAS scores which were comparable to those of BarsLyts 

hypochondriacal goup and which exceeded his medical patient controi group. Based 

upon this informatïo~ it appears that the present normal control subjects had an unusually 

strong tendency to ampli@ somatic sensations. This finding suggests that the normal 

controI subjects may be characterized as the "worried well", a tenn which is used in the 

literature to describe healthy individuais who tend to be preoccupied with health matters 

and who often ovenise medical services (Wagner & Cman, 1988). While the - t ~ o m e d  

well" share characteristic features of hypochondriasis, the severit); of their symptoms is 

less intense and these individuals typically do not fulfill the diagnostic criteria for 

hypochondriasis (Paganini-Hill, Hsy Chao, & Ross, 1993; Wagner & Curran, 1988). 

An examination of the nomal control subjects' responses to specific items on The 

Illness Behaviour Questionnaire provides support for the "orried well" hypothesis. For 

example, 15% of the normal control subjects stated that they ''think about their health 

more than other peopie" compared to 36% of the fibromyalgia patients, 19% of the T m  

patients, and IO% of the rheumatoid arthritis patients. As well, 31% of the control 

subjects reported that they "are akGd of illness" compared to 49% percent of the 

fibromyalgia patients, 42% of the TMD patients, and 17% of the rheumatoid arthritis 

patients. In addition, 18% of the controi subjects stated that they "worry about getting a 

disease which is brou& to rny attention through the radio or television". Fifteen percent 

of the TMD patients and 12% of the fibromydgia patients agreed with this statement 

whereas no rheumatoid arthritis patients endorsed this item. Almost 1/3 (23%) of the 

normal control subjects indicated that they were "always on the lookout for symptoms 

which may indicate a serious illness". Twenty-one percent of the rheumatoid arthritis 

patients, 18% of the fibromyalgia patients' and 12% of the TMD patients endorsed this 

item. Interestingly, 35% of the normal control subjects believe that their "physical 



symptoms may be caused by worj ' ,  compared to 27% of the T M '  patients, 18% of the 

fibromyalgïa patients, and 13% of the rheumatoid arthritis patients. 

The responses of the normal control subjects, in comparison to those of the 

chronic pain patients, suggest that this group of healthy volunteers may be preoccupied 

with their health. Nonnative data for pain-fiee subjects who have cornpleted the IBQ are 

not available, so it makes the interpretation difficult because there is no basis for 

comparison- 

W i l e  the responses of the normal control subjects were revealing, it is also 

interesting to note the pattern of the B Q  responses reported by the rheumatoid arthntis 

patients. In general, for most of the IBQ items mentioned above, the responses of the 

rheumatoid arthritis patients suggest that they tend to be less worried about and focussed 

upon their hedth compared to the fibromyalgia and the TMD patients. In sorne cases, the 

responses of the arthntis patients would appear to suggest that they rnay be less worried 

about their heaIth compared to the control subjects, who do not suffer fiom a chronic 

health condition. These fmdings provide support for the suggestion proposed by Parker 

et d. (1 990) that the absence of serious psychopatho10,qy which has been noted among 

many rheumatoid arthritis patients may be an indication of their resilience and their 

capacity to cope effectively with the difficulties of their disease. 

The dserences noted between the rheumatoid arthritis patients and the other 

goups of subjects on the above IBQ items raise an interesting question for future 

research: are rheumatoid arthritis patients typically less concerned about health issues 

compared to chronic pain patients with disorders of undeterrnined ori,oins? If so, what 

effect rnight health attitudes have on somatosensory amplification? It would seem 

remonable to predict that patients who worry about or are preoccupied with their health or 

who fear illness rnay be more likely to amplfi somatic sensations in comparison to those 

who do not have these tendencies. It is of note that there were no merences in 

hypochondriasis scores (measured by the BQ) among the fibromyalgia, TMD, and 

rheurnatoid arthntis patients. It would be interesting to determine if differences exist 

among these groups on a measure of less pathological attitudes toward heaith and illness. 



Another factor that should be considered is the gender of the sample studied. As 

discussed in the Method section, the fibromyalgia patients were selected randomly but 

all of the subjects were female. The rernaining groups of subjects (Le., rheumatoid 

arthritis? TMD, and normal control) were then matched in terms of gender. Fibromyalgia 

and TMD are disorders which affect females predominantly (Goldenberg, 1999; WoKe et 

al., 1997) but males also receive these diagoses. Of the three chronic pain conditions 

that were studied, the ratio of males to females tends to be the greatest for rheurnatoid 

arthntis (Parker et al., 1990; Wolfe et al+,1997). Studying only fernale subjects with these 

chonic pain disorders may restrict the generalizability of these results. 

As well, studying female samples raises other questions. For example, do females 

with chronic pain disorders differ fjrom males on perceptual and personality measures? 

Experimental studies have shown that females have demonstrated consistently that they 

are more pain sensitive (when pressure pain stimuli is used) than are men (Goolkasian, 

1985; Otto & Dougher, 1985; Dubreuil & Kohn, 1986). It seems plausible to suggest that 

the increased sensitivity reported by females may extend to other sornatosensory domains, 

Perhaps, the pattern of genedzed  hypervigilance which has been observed in conditions 

such as fibromyalgia and temporomandibular joint dysfunction, conditions that are 

reported mostly by females, can be accounted for better by gender than by other factors. 

The exploration of this issue is essential in furthering our understanding of this concept. 

It wodd be interesting to repeat this study, using both male and femde subjects, and to 

examine what differences, if any, exist in generalized hypervigilance scores. 

In sunmary,  the lack of group differences in generalized hypervigilance arnong 

the chronic pain patients in this study conflicts with pnor experimental results which have 

demonstrated that fibromyalgia patients exhibit an increased perceptual sensitivity to a 

variety of aversive stimuli compared to rheumatoid arthritis patients and control subjects. 

The current results might suggest that the basis of the chronic pain disorder (determined 

versus undetermined) does no t afZect somatosensory amplification. The results may also 

suggest that it is difficult to measure generalized hypervigilance by using only a 

questionnaire. Clearly, it is premature to draw any firm conclusions fiom these Gndings at 



this point. The SSAS needs to be admüiistered to larger and more geographically and 

socio-econornically diverse groups of fibromyalgia, TiMD, rheumatoid arthritis patients, 

as well as control subjects, to determine if the present study findings can be replicated. 

Deconstnicting generalized hypervigilance: Group differences and predictive 
ability. 

As indicated earlier in this paper, the concept of generalized hypervigilance is 

understood poorly at the present tirne. This is the &st study which has attempted to 

identie the underlying variables which may be responsible for its presentation, thus 

helping to clarie the nature of generdized hypervigilmce. 

a) Do group differences exist on the anxiety, monitoring, attribution, and pain coping 
style variables? 

It was predicted that there would be group differences on rneasures of anxiety 

(trait and somatic), monitoring (bodily and threat), somatic attribution, and 

catastrophizing pain coping style. The results and their implications are discussed below. 

Anxietv- Trait and Somatic 

It was predicted that the fibromyalgia and the TMD patients wodd have 

sipificantly higher trait anxiety and somatic anxiety scores compared to patients with 

rheumatoid arthritis. Al1 patient groups were predicted to have higher anxiety scores 

compared to the normal control group. 

The results revealed that the fibromyalgia patients had si-mcantly higher trait 

anxiety scores (measured by the STAI) compared to the rheurnatoid arthntis patients and 

the normal control subjects, suggesting that the fibromyalgia patients feel more anxious 

generally than do the rheumatoid arthritis and the control subjects. Contrary to 

predictions, Sie TMD patients did not report signScantly higher trait anxiety scores 

compared to the rheumatoid arthntis patients or the control subjects, nor did the scores of  

the rheumatoid arthritis patients differ f?om the scores of the control subjects. As 

predicted, the trait anxiety scores of the fibromyalgia and the TMD patients did not differ 



fiom each other, providing partial support for the hypothesis that the patients with 

conditions of unknown etiology would report similar levels of trait anxiety. 

What factors might explain the differences in rrait iill,xie~ scores between the 

fibromyalgia and the rheumatoid arthritis patients? There is the possibility that patients 

with fibromyalgia may have Eiigher premorbid levels of anxiety compared to patients who 

have a disorder with a known etiological basis. Previous research has noted differences 

in levels of psychological distress between fibromyalgia and arthntis patients (Krag et al., 

1995; Walker et al., 1997). Some suggest that psycho10,oical distress rnay be a 

predisposing factor in the development of pain disorders that lack a medical explmation 

(Barsky & Bonis, 1999; Waker et al,, 1990; Van Houdenhove, 2001). 

Conversely, it is possible that being diagnosed with a disorder which lacks a 

clearly defined organic cause may be associated with an increase in patients' anviety 

regardhg the certainty of their diagnosis (Robbins et al., 1990)- Robbins et al. has 

suggested that this uncertainty rnay, in turn, lead to the ampIification of physical 

sensations. Schwarz et al, (1 993) found that patients diagnosed with grnointestinal (Go 

problems that lacked a clear organic basis reported higher levels of anxiety compared to 

GI patients diagnosed with a condition with demonstrable organic pathology. Those 

authors suggested that the lack of support and validation fiom the medical community, 

which ofien accornpanies diagnoses of unknown ongin, rnay serve to increase patients' 

anxiety Ievels. The hypothesis proposed by Schwarz et al. (1993) rnight explain why the 

fibromyalgia patients reported higher levels of trait anxiety compared to the rheumatoid 

arthritis patients. Rheumatoid arthritis patients are told that they have a disease with a 

known pathophysiologïcal basis. Laboratory and radiogaphic tests are perfonned which 

confirm the diagnosis. Physicians making a diagnosis of fibromylgia cannot provide 

patients with any objective evidence of positive findings, with the exception of the tender 

point examination. Often, fibromyalgia is a diagnosis of exclusion which is made only 

afier other organicdy based disorders have been eliminated. 

Anecdotally, many fibromyalgia patients have reported that they are uncertain 

about the accuracy of their diagnosis and fear that their symptoms may have been 



misdiagnosed (i.e., believe that their symptoms may be indicative of multiple sclerosis or 

bone cancer). It appears that receiving a diagosis which lacks a known organic basis 

may be associated with an increase in anxiety; clearly it is difficult to make this type of 

statement without knowbg patients7 premorbid amiety levels. Goldenberg (2999) has 

proposed that the opposite May hold true: he believes that receiving a label of 

fibromyalgia tends to reassure patients that a degenerative disease is not present and 

consequently will allow patients to focus on "getting better?' d e r  than searching for a 

"cause and cure" (p. 178). 

The consequences of being given a label for a set of symptorns for which the 

underlying cause is unknown were not e x h e d  directly in this study but would be an 

interesting and informative avenue for future research. For example, are individuais 

relieved when they are provided with a label to explain their symptoms or does receiving 

ibis label, one which cannot be explained in organic or pathophysiological terms, increase 

patients' concems about the possibility of misdiagnosis? If patients indicate that the label 

is distressing or anxiety-provoking, then it would be important for health care 

practitioners to educate patients about the nature and the course of their disorders. 

- Education has been to shown to decrease disability and distress in chronic pain patients 

(Keliner, 1985). 

The results showed that the T m  group did not report higher SSAS scores 

compared to the rheumatoid arthritis group. This hding does not support the hypothesis 

proposed by Schwarz et ai. (1993) that would predict that the TMD patients who have a 

condition of undeterrnined etiolo-q would have higher anuiety levels cornpared to 

arthritis patients who have a disorder with an organic cause. Perhaps, the Yack of 

validation" issue (Schwarz et al., 1993) may not be as important for a regional pain 

disorder, such as TMD, compared to fibromyalgia which involves diffuse pain combined 

with persistent fatigue and greater levels of disability. 

The present study has shown that the fibromyalgia patients had significantIy 

higher trait anxiety scores compared to the rheumatoid arthritis patients. Akhough thïs 

f iding is interesting and is consistent with previous research findings, it dues not provide 



information about the direction of this relationship. This issue needs to be tested in future 

studies. More specifically, it will be important to determine if fibromyalgïa patients have 

hi& levels of trait anviety prior to their diagnosis or whether anxiety develops following 

the onset of their chronic pain disorder- This question could be addressed using 

longitudinal studies where the anxiety levels of f m d y  physician patients are followed for 

a number of years; this wouid allow researchers to determine if those patients who were 

eventualiy diagnosed with fibromyalgia reported previously hi@ amiety  levels. Lf 

anxiety is shown to be a risk factor in the development of fibromydgia or other pain 

disorders with undetermined eti~logies~ then appropriate treatments aimed at targeting 

anuiety could be designed and implemented at an early stage. Conversely, if anxiety is 

shown to be the result of being diagnosed with a pain disorder which lacks a determined 

cause, treatments designed to help patients reduce levels of a m i e 5  and to cope more 

effectively with their disorder can be developed. 

In addition to trait anxiety, group differences were noted on the measure of 

somatic anxiew, defined as the tendency to expenence somatic distress when feeling 
-. .A 

anxious (e-g., "My heart beats fast", "1 perspire", "1 feel jittery in rny body") (Schwartz et 

al., 1978). It was predicted that the fibromyalgia and the TMD patients would report 

similarly hi& Ievels of somatic anxiety and that both of these groups wodd report higher 

scores on this measure compared to the rheumatoid arthritis group. Al1 patient groups 

were expected to have elevated somatic anxiety scores compared to the normal control 

=rOUP- 

Thz results provided partial support for these hypotheses; the fibromyalgia 

patients had significantly higher somatic anxiety scores compared to the rheumatoid 

arthritis patients, suggesting that the fibromyalgia patients experience physical symptorns 

of distress when they are feeling anxious whereas the rheumatoid arthrïtis patients were 

less likely to express anxiety in a physical manner. It shodd be noted that the CSAQ also 

rneasures the degree to which subjects experience cognitive distress when they are 

anxious (e-g., "1 find it diffIcult to concentrate because of uncontrollable thoughts", "1 

worry too much over something that doesn't really matter"). There were no group 



ciifferences on the CO-sgïtive aauiety subscale but when the somatic anxiety and cognitive 

anxiety responses were compared, the fibromyalgia patients were the o d y  goup which 

had siC-cantly higher somatic, versus cov~t ive ,  anriety scores. 

It has been well documented that fibromyaigia patients report multiple somatic 

symptoms outside of the musculoskeletal domain (McDermid et al., 1996; Smythe, 1986, 

Yunus et al,, 1989, Yunus et al., 1991, Block, 1993). Perhaps, the tendency of 

fibromyaigia patients to express anxiety as primarily somatic distress may account, to 

some degree, for the varied nature of their physical cornplaints but it is important to note 

that research has s h o w  that fibromyalgia patients do not wical ly fülfill the diagnostic 

criteria for somatization disorder (Dunne, 1995; Kinnayer et al., 1988). One must be 

careful not to exclude the possibility that fibromyalgia patients may report multiple 

physical syrnptoms because of possible deficiencies in mechanisrns responsible for the 

modulation of aversive stimuli (Yunus, 2992; Lautenbacher & Rollman, 1996). 

There were no other reported group differences for the somatic anxiety scale. 

These results were not in keeping with previous research which bas s h o w  that chronic 

pain patients tend to report higher levels of somatic amiety compared to healthy control 

subjects (Schwartz et al., 1978). It should be noted that the normal control subjects in the 

present study had elevated somatic anxiety scores compared to the published scores of 

other control samples (Schwartz et al,). This could minimize the between-group 

variability and rnay help to account for the lack of signïficant differences between the 

control and the patient groups. 

As with trait anxiety, future research needs to address the question of whether an 

elevated level of somatic anxiety is an antecedent or a consequence of being diagnosed 

with fibromyalgia. That is, are individuais who tend to experience anxiety priaarily as 

somatic distress at increased risk of developing fibromyalgia? Conversely, does somatic 

anxiety develop following the diagnosis of fibrornyalgia? Again, longitudinal studies are 

needed to answer this important question. The information obtained from such studies 

would allow for the development and implementation of appropnate treatrnents. 



Monitoring of Bodilv Sensations and of Threatenino Events 

In keeping with previous studies, it was expected that the fibromyalgia and the 

TMD patients would be more vigilant about their bodily sensations and wouid be more 

likely to engage in bodily monitoring (i.e., report higher scores on the PEL) compared to 

the rheumatoid arthritis patients. As wzU, it was hypothesized that the fibromyalgia and 

the TMD patients would be more likely to respond to threatenhg environmental events 

with a monitoring (information-seeking) versus bluntine (CO-gnitive avoidance) sele. 

Miller's Behavioral Style Scale (MBSS) was used as the monitoring of threat measure. 

Al1 patient groups were predicted to report trigher scores on measures of bodily 

monitoring and monitoring of threat compared to the normal control subj ects. 

With respect to bodily monitoring, the results showed that the Ebromyalgia 

patients had sigdïcantly higher PILL scores (greater frequency of symptom occurrence) 

compared to the TMD, rheumatoid arthritis, and normal control groups. As well, the 

TMD patients had higher bodily monitoring scores than did the nonnal control group. 

These resuIts are consistent with previous research which has shown increased symptom 

reporting in fibromyalgia patients (Block, 1 993 ; McDennid et al., 1 996). Interestingly, 

the fibromyalgia patients reported significantly higher boOily monitoring scores compared 

to the TMD patients, indicating that monitoring of physical sensations is not comparable 

in both disorders of undeterniined etiology. Perhaps, fibromyalgia patients, who 

expenence diffuse pain, are more likely to engage in bodily monitoring compared to the 

TMD patients whose pain is typically locaiized to the face and jaw. 

In addition to the PILL fiequency of symptom occurrence score, the total nurnber 

of symptoms which subjects endorsed, regardless of fkequency, was calculated. The 

results showed that the fibromyalgia patients reported significantly more symptoms (35 

symptoms out of a possible 46 symptoms) compared to the rheumatoid arthritis patients 

(26 symptoms) and the normal control goup  (26 symptoms). No differences were 

reported between the fibromyaigia and the TM3 patients (3 1 symptoms). Admittedly, the 

PILL could be considered an indirect measure of bodily monitoring, but it has been used 

in other studies to measure bodily preoccupation and bodily monitoring (van Vliet et al., 



1997; Woods et al., 1996). It is used in the same vein in the present study. The current 

results showed that the fibrornyalgia patients differed from the other patient groups in 

terrns of bodily monitoring. With respect to treatment implications. füture research 

needs to address whether monitoring is a predisposing factor or whether monitoring 

develops following the diaposis of fibromyalgia. When this information is detemined, 

then appropriate treatment stratepies can be developed and implemented. 

Contrary to predictions, there were no statistically sigdicant between-goup 

differences for the MBS S monitoring of threat variable. These results do not support the 

hypothesis that the fibromyalgia and the TMD patients would be more likely to adopt a 

monitoring style when faced with environmental threat compared to the rheumatoid 

arthritis patients and the normal control subjects. One explanation for the lack of group 

differences on the MBSS, in addition to small sample size, may be the nature of the 

questions. As described earlier, when subjects completed the MBSS, they read four 

scenarios and were asked to indicate how they would respond in these situations. They 

were given 8 response options (4 monitoring and 4 blunting) and were asked to endorse 

al1 that applied. The four scenarios were: 1) being afXd of the dentist and having to go 

for dental work, 2) being held hostage by a group of armed terrorists, 3) a stressful work- 

related situation regarding a job evaluation, and 4) being on an airplane that develops 

seriaus mechanical diaculties during the flight. It is unlikely that most people would 

have encountered two of these situations ($2 and fi) and consequently rnay have 

difficulty irna,oining how they wodd react in these scenarios or perhaps subjects did not 

view these scenarios as being particdarly realistic. These factors may have affected their 

attitudes when completing the questionnaire. 

The correlations between the two primary monitoring measures (Le., the PKL 

fkequency of symptom occurrence score and the MBSS monitoring scale score) were 

calculated. It was expected that there would be a significant positive correlation between 

these two measures for each of the four groups of subjects; individuah who monitor their 

bodily sensations were expected to be more likely to adopt a monitoring approach when 

faced with threat in the environment, The only simonifkant results showed that, 



paradoxicdy, there was a statistically significant negative correlation between these 

measures for the TMD group whereas a positive correIation existed for the normal control 

group. For the fibromyalgia group, the lack of correlation between the PILL and the 

M B S S  scores is likely caused by a restricted range of values; fibromyalgia patients who 

had elevated scores on the PILL also had elevations on the MBSS rneasure. 

Contrary to predictions, the results of the present study failed to show any group 

differences in monitoring of threat scores. The current results do not provide compelling 

evidence to use this measure in fllture studies involving generalized hype~gilance, but 

clearly, replication with a larger sample size is required before this conclusion c m  be 

drawn. 

Attribution 

The Symptom Interpretation Questionnaire (SIQ) was used to measure the number 

of somatic, psychological, and environmental attributions that subjects made for a nuniber 

of common physical symptoms. Previous research bas s h o w  that patients with an acute 

or chronic physical iilness make more somatic attributions for common physical 

sensations compared to individuals without illness (Rob bins & Kinnayer, 199 1 ). 

Robbins et al. have suggested that having a chronic illness may increase patients' 

vigilance toward füture illness and that pain patients tend to interpret sensations within an 

illness schemata or fkarnework. 

It was predicted that the fibromyalgia and the TMD patients would make more 

somatic attributions for common bodily sensations compared to the rheumatoid arthritis 

patients. As well, it was predicted that al1 patients groups would make more somatic 

attributions for common bodily symptoms compared to the control subjects, 

Contrary to predictions, the results of the SIQ revealed signïficant group 

dzerences only for the environmental attribution scale: the fibromyalgia patients made 

significantly kwer environmental/nomaliZing attributions for comrnon physical 

syrnptoms compared to the normal contrd subjects. This result was expected, but the 

prediction that the TMD and the rheumatoid arthritis patients would also make fewer 



environmentai attributions compared to the control group was not confirmed. 

Surprisingly, there were no group differences on either of the physical attribution or the 

pçychological attribution scales. The fibrornyalgia and the TMD patients did not make 

more somatic attributions compared to the rheumatoid arthnttis patients, nor did the 

chronic pain patients ciiffer in the number of physical or psychological attributions made 

compared to the control subjects. 

The results of the present study conflict with previous findings which have s h o w  

that patients with acute or chronic illnesses made signifïcantly more somatic attributions 

compared to control subjects (Robbins & Kirmayer,l99 1)- Perhaps, the type of illness 

which patients have affects the attributional causes which are endorsed. For example, the 

subjects in Robbins and Kirmayer's study consisted of family medicine outpatients who 

had acute (Le., pneumo nia, acute myocardial idarcfion) and c hronic (i.e ., asthma, 

arthritis, schizophrenia) illnesses. The authors aggregated the scores of patients with 

acute and chronic iilnesses, making a cornparison to the chronic pain patients in this study 

impossible. 

The findings Fom the present study suggest that the chronic pain patients are no 

more Likely than the control subjects to attrïbute bodily sensations to physical causes. 

Replication of this study with larger samples will help to determine if these fmdings are 

representative of these populations. 

Copino 

The PRSS "catastrophizing" subscale was used as the measure of maladaptive 

pain coping styIe. It assesses situation-specific cognitions that either promote or hinder 

attempts to cope with pain (Flor et al., 1993). The scores on the "catastrophizing" scde 

of the PRSS, which consists of statements which focus on the negative aspects of the pain 

experience (Le., "This pain is driving me crazy", ''1 cannot stand this pain any longer", 

and "1 am a hopeless case"), were compared. 

It was expected that the fibrornyalgia and the TMD patients would have higher 

scores on this measure compared to the rheurnatoid aahritis patients. Al1 groups with 



pain disorders were predicted to have higher scores on the catastrophiring scale compared 

to the control group. These predictions were partially supported: the fibromyalgia 

patients and die TMD patients had significantly higher scores on the catastrophizing scale 

compared to the control group. Interestingly, there were no sipifkant ciifferences among 

the pain patients on this scale; the hypothesis that the fibromyalgia and the TMD patients 

would endorse ~i~gnificantly more catastrophizing responses than would the rheumatoid 

arthritis patients was not supported. The rneans were in the predicted direction, with the 

fibromyalgia and the ?MD patients having larger means compared to the rheumatoid 

arthritis patients, but the differences did not reach statistical significance. 

Surprisingly, there were no si-onificant dîfferences in catastrophizing scores 

between the rheumatoid arthritis patients and the normal control subjects. This may, in 

part, be the result of the normal control subjects' elevated catastrophizing scores (&J= 

1.45, = .93) compared to the pubfished results for other groups of control subjects (&f 

= -85, SD = -80, FIor et al.). 

Previous research has shown that catastrophizing responses are associated with 

higher pain intensity ratings (Flor et al., 1993; Sullivan et al., 1998). This finding was 

parrially confïrmed; there was a positive association between present and past month pain 

intensity ratings with catastrophizing responses for the fibromyalgia and the TMD 

patients, but these correlations were not statishcally significant for the rheumatoid 

arthntis patients. 

Summarv of Group Differences for Generalized Hypervioilance Variables 

Group differences were predicted for measures of anxiety, monitoring, somatic 

attribution, and catastro p hizing pain CO ping style, the variab les believed to underlie 

generalized hype~gilance.  Although many of the hypotheses were not fully confirmed, 

the resdts nevertheless showed that the groups differed on a number of these variables. 

These differences were prirnarily berneen the pain patients and the control group, 

illustrating that patients with chronic pain conditions differ on a number of psychological 



and perceptual measures, compared to healthy individuals who experience occasional 

episodes of acute pain. 

Group differences among the chronic pain patients were more limited; they were 

observed only on measures of anxiety and monitoring. More specifically, the 

fibromyalgia patients reported higher levels of trait anxiery and somatic anxiety compared 

to îhe rheumatoid arthrittis patients. As well, the fibromyalgia patients reported higher 

bodily monitoring scores compared to the TMD and the rheumatoid arthritis patients. 

Generally, the results sugges that there tend to be more sunilarities than 

differences among the fibromyalgia, TMD, and rheumatoid arthntis patients in terms of 

anxiety, monitoring, symptom attribution, and catastrophizing pain coping style. On a 

number of these mesures where one would have expected sîzeable differences, they did 

not occur. Replication with larger sarnples is required to determine if these fmdkgs are 

reflective of these populations or if the lack of significant fmdings is primarily caused by 

a small sample size. 

Group Differences on Pain Perception Measures 

in addition to studying group differences on the variables underlying generalized 

hype~gilance, differences were examined on a number of pain perception rneasures. The 

three measures of pain perception included visual analogue scale ratings, the body map, 

and the McGill Pain Questionnaire. As with many of the variables discussed in the 

previous section, the chronic pain patients differed fkom the control subjects but often did 

not differ fiom each other. As predicted, the fibromyalgia, TMD, and rheumatoid 

arthritis patients had signîficantly higher VAS present pain intensity ratings compared to 

the controi subjects but there were no differences on this measure among the chronic pain 

patients. With respect to typical pain intemis- ratings over rhe past month, al1 patients 

reported higher ratings than did the control group and the fibromyalgia patients had 

higher ratings compared to the rheumatoid arthritis patients. 

As expected, the body map data revealed that al1 patient groups reported more 

painfül sites than did the control subjects. As well, there were differences arnong the 



chronic pain patient groups: the fibromyalgÏa patients reported significantly more painful 

sites (an average of 22 sites) compared to the TMD (12 sites) and the rheumatoid arthritis 

patients (13 sites). This result was anticipated because fibromyalgia is a musculoskeletal 

disorder involving diffUse pain. Interestingiy, the TMD patients reported widespread 

pain; the painful sites that they marked on the body maps were not limited to the face, 

head, and neck regions. The T-MD results lend support to the generalized hype~gikmce 

hypothesis, suggesting that patients with conditions that lack a known etiology may have 

an increased sensitivity to internai noxious sensations. The LWQ results showed that the 

fibromyalgia patients used more words to describe their pain and had higher scores on the 

sensory pain rating index compared to the rheumatoid arthritis patients. Also, the 

fibromyalgia patients rated their pain as being quite intense when compared to the 

published scores of a number of other chronic pain patients (Melzack, 1975). 

b) How accurately can group members be classified according to their scores on 
measures of anxiety, monitoring, somatic attribution, and pain coping style? 

Discriminant function analyses were performed to determine how accurately the 

anuiety, monitoring, attribution, and coping style variables believed to underlie 

generalized hype~gilance could discriminate among the subjects in this study. 

First, a discriminant function analysis, ushg six variables (trait anxiety, somatic 

anxiety, bodily monitoring, environmentai monitoring, somatic attribution, and 

catastrophizing) was perfomd for the fibromyalgia, TMD, rheurnato id arthntis, and 

nomal control groups. The overd  rate of classification was 45.1%. The results of the 

discriminant function analysis indicated that the normal control subjects (67.6%) and the 

fibromyalgia patients (60.6%) had the highest rates of classification, followed by the 

rheumatoid arthrïtis patients (37.9%). Classification rates were based upon their scores 

on a discriminant funchon where the following variables loaded: bodily monitoring, 

catastrophizing pain coping style, trait anxiety, and somatic anxiety. Interestingly, over 

one third of the arthritis patients were classified as belonging to the normal control group, 

suggesting that the arthritis patients may share more characteristics with pain-free 



individuals thin they do with the groups of chronic pain patients. Another surprising 

finding was the low percentage of TMD cases which was identified correctly (oniy 3.8%). 

Most of the RvlD patients were classified as belon=@ng to either the fibromyalgia goup 

(36.2%) or the normal control group (34.6%). 

Next, a discriminant function analysis, including only the three patient groups, 

was performed. The same six variables were used; the results indicated that bodily 

monitoring, somatic mxiety, trait amie-, and catastrophizing pain coping *le loaded on 

the discriminant funchon. The overall rate of classification was 52.3%. The fibromydgia 

patients were classified with 66.7% accuracy, the rheumatoid arthritis patients were 

classified with 65.5% accuracy, and the TMD patients with 29.2% accuracy. Again, the 

TMD patients were the rnost difficult group of subjects to cIassi@ correctly, with 42.3% 

and 38.5% of these patients being inaccurately classified as belon~bg to the fibromyalgia 

and the rheumatoid arthritis groups, respectively. 

Before the results of the discriminant f ~ x t i o n  analyses can be generalized, these 

analyses should be repeated with larger sample sizes and should be cross-validated 

(Tabachnick & Fidel1, 1989). Despite this, it is important to note that the psychological 

measures suggest that most of these patient groups are distinguishable. Interestingly, the 

results demonstrated that the T m  patients are consistently the most difficult to identik 

suggesting that they do not have a distinct pattern of responses on the discriminating 

variables that aIIows them to be classified easily. 

c) How well do anxiety, monitoring, somatic attribution, and pain coping sqle 
predict generalized hypervigilance, measured b y the Somatosensory Amplification 
Scale? 

Separate standard multiple regression analyses, using six independent variables, 

were perfomied for each group of chronic pain patients. As well, stepwise multiple 

regression analyses were conducted to determine the best predictor(s) of generalized 

hypervigilance. The results for each group of chronic pain patients will be examined f is& 

followed by a general discussion of the implications of these fmdings. 

Fibromval~ia Group 



First, it is important to note the pattern of correlations between the dependent 

variable, the SSAS scores, and the independent variables. Trait anviety was the only 

variable which had a statistically significant correlation with SSAS scores, the measure of 

generalized hypervigilance. Surprisinply, the variables rneasuring somatic anxiety, bodily 

monitoring, monitoring of tixeat, somatic attribution, and catastrophizing pain coping 

style likely did not correlate significantly with SSAS scores for the fibromyalgia group. 

Further examination revealed that bodily monitoring, monitoring of threat, and 

catastrophizing did not correlate significantly with SSAS scores because of problems with 

a restricted range of values. 

A nepwise regression analysis was used to determine the best predictor(s) of 

generalized hypervigilance. The results of this analysis revealed that trait anxiety was the 

best predictor of generalized hype~gilance for the fibromyalgia patients, accounting for 

approximately 17% of the variance in SSAS scores. Fuaher analyses revealed that trait 

anxiety remained a statistically si,gnÏficant predictor of SSAS scores after the effects of 

the other independent variables that correlated with trait m ~ i e t y  (Le., somatic miety, 

bodily monitoring somatic attribution, and catastrophizing pain coping style) were 

removed. As well, hypochondriasis, depression, and present pain intensity were assessed 

to determine if they affected the relationship between trait anxiety and SSAS scores; the 

results indicated that trait anxiety remained a signifkant predictor after the effects of 

hypochondriasis and present pain intensity were contro lled for statistically but trait 

anxiety no longer contributed to the prediction of SSAS scores after the effects of 

depression were eliminated. This finding is not surprishg given the hi& degree of 

association between the trait anxiety and depression variables. 

Temporomandibular Joint Dvsfunction (TMD) Grow 

An examination of the zero-order correlations for the TMD patients revealed that 

the variab les rneasuring trait amie% somatic anxiety, bodily monitoring, somatic 

attributional style, and catastrophizing pain coping style each correlated sipificantly with 



SSAS scores. Monitoring of threat is the onfy variable which did not have a statistically 

significant correlation with the SSAS scores for this group. Althou& five independent 

variables correlated with SSAS scores, the results of the siandard multiple regression 

andysis showed that bodily monitoring was the only variable which emerged with a 

statistically sionificant regression coefficient. This likely occurred because of the 

considerable degree of shared variance among the independent variables. The results of 

this analysis are misieading; they suggest that bodïly m o n i t o ~ g  is the ody  variable 

involved in prediction of S SAS scores for the ?MD group where in reality, trait anxiety, 

somatic anxiety, catastrophizing pain coping style, and somatic attribution are each 

associated with SSAS scores. 

The main interest was in determihg the best predictor of generalized 

hypervi-dance. The results of the stepwise regression analysis revealed that bodily 

monitoring is the best predictor of generalized hypervigilance, accounting for 32% of the 

variance in SSAS scores, Further analyses revealed that bodily m o n i t o ~ g  remained a 

sigificant predictor of SSAS scores after the effects of the other independent variables 

that were correlated with bodily monitoriog (i-e,, monitoring of threat,  ait anxiety, 

somatic anxiety, somatic attributional style, and catastrophizing pain coping style) 

were removed. The effects of depression, pain intensity, and hypochondriasis were 

examined to determine what effect they might have upon the relationship between bodily 

monitoring and SSAS scores. Depression and pain intensity were ~ i ~ ~ c a n t l y  correlated 

with bodily monitoring whereas hypochondriasis did not correlate with this variable. 

Further analyses showed that bodily monitoring continued to be a si-ificant predictor of 

SSAS scores after the effects of depression and pain intensity were conûolled for 

statisticaily. 

Rheumatoid Arthritis Group 

An examination of the correlations between the independent variables and the 

SSAS scores shows that the variable measuring bodily m o n i t o ~ g  correlated signïficantly 

with the SSAS scores for the rheumatoid arthritis group. Contrary to the hypotheses, the 



trait anxiety, somatic anxiety, monitoring of threat, sornatic attribution, and 

catastrophizing pain coping style variables did not correlate si-gificantly with SSAS 

scores for this group. The standard multiple regression results indicated that h e  overall 

regression equation was not statisticaLly significant. 

The stepwise regession analysis revealed that the best predictor of generalized 

hype~gi lance  is bodily monitoring, accounting for 20% of the variance in SSAS scores. 

Further analyses showed that bodily monitoring remained a signïficant predictor of SSAS 

scores d e r  the effects of the other independent variables which correlated with it (i-e., 

somatic anxiety, somatic attribution, and catastrophizing pain coping style) were 

removed. The effects of depression, hypochondriasis, and present pain intensiv, 

variables which could potentially affect the relationship between the independent and the 

dependent variable, were assessed. None of these variables was shown to correlate 

significantly with bodily monitoring for the RA group so no further analyses were 

conducted. 

Summarv of Remession Analvses for Chronic Pain Patients and Resulting Implications 

While any interpretation of these findings is speculative at this point, the results of 

the stepwise multiple regression analyses appear to suggest that, of the several 

components hypothesized to be involved with generalized hype~@lance,  trait anxiety is 

the most salient for the fibromyalgia group whereas bodily monitoring is the overriding 

component for the rheumatoid arthritis patients and for the TMD patients. The findings 

illustrate that different variables are involved in the prediction of generalized 

hype~giiance,  depending on the group of chronic pain patients. 

The effects of depression, hypochondriasis, and pain intensiv, variables that were 

cot included in the mode1 but which were assessed to determine if they may &ect the 

relationship between the independent and dependent variables, were shown to correlate 

significantly with SSAS scores. More specifically, depression and hypochondriasis were 

found to correlate sigmficantly with SSAS scores for the fibrornyaigia group whereas 

depression and present pain intensity were s h o w  to be significant correlates of the SSAS 

for the TMD group. Interestingly, none of these variables correlated with SSAS scores 



for the arthriris patients. The fmding that depression, hypochondriasis, and pain intensity 

are associated with SSAS scores causes one to rethink what variables may contribute to 

generalized hype~gilance. Future models of generalized hypervi@ance should include 

these variables. As well, researchers may want te focus upon developing a model of 

generalized hypervigilance which wouid test the causai direction among the contributing 

variables (i.e., does anviety predict monitoring, which in tum predicts somatic attribution 

which then predicts catastrophizing ). 

Before any firm conclusions can be drawn fiom the results of the present study. it 

is necessary to replicate this study with broader and more diverse populations of chronic 

pain patients. As wefl, larger sample sizes, which wouId afford more stable statistical 

solutions, are needed. If the findings of this study are con£ïrxned, they could have 

siEnif~cant clinical implications. If predictors of generaiized hypervigilance can be 

identified for various groups, then treatment strategies which target these predictor 

variables can be developed. This study has s h o w  that it is important to identie 

predictors of generalized hypervigilance because of its demonstrated relationship with a 

number of variables. The results indicated that generalized hypervigitance, as rneasured 

by the SSAS, is associated with measures of health care utilization and pain perception. 

For exarnple, for the TMD patients, generalîzed hype~gilance correlated positively with 

the past and present pain intensity ratings, the number of doctor visits per year, the 

number of physician visits for pain, the aurnber of painful body sites, and the nurnber of 

words chosen to descnbe pain. For the rheumatoid arthritis patients, generalized 

hypervigilance scores correlated with the number of physician visits per year and the 

number of physician visits per year for pain. An examination of scatterplots for the 

arthritis group revealed that the association between SSAS scores and present pain 

intensity r a t e s  was not signïficant because of a restricted range of values (i-e., the scores 

of the rheumatoid arthritis patients tended to be elevated on both rneasures? resulting in 

decreased variability). For the fibromyalgia patients, there were no sia@ficant 

correlations between generalized hypervigilance and measures of health care utilization or 



pain intensity. Further analyses reveded that a restricted range of values likely 

contributed to the nonsi,bnificant correlation findïngs for the fibromyalgia group. 

Recent studies have examined the costs associated with treating fibromyalgia. An 

Amencan study which examined service utilization and costs in over 500 fibromyalgia 

patients (Wolfe et al., 1997) showed that the mean yearly cost per patient is $2274.00. 

The major contributors to this cost were hospital admission and drugs, many of which 

have been dernonstrated to be ineffective in the treatment of fibromyalgia (Le., non- 

steroidal anti-idammatory drugs). Given that the estimated prevalence of fibromyalgia 

in the general cornunisr is 3.4% for women and 0.5% for men and that fibromyalgia is 

the second most cornmon diagnosis in rheurnatology clinics (Wolfe et al., 1997), 

considerable stresses are being placed on an already financially mapped health care 

system. A recent Canadian study drew the same conclusion; fibrornyalgia patients in 

London, Ontario used significantly more health services and medications cornpared to a 

group of subjects who had widespread pain but who were not diagnosed with 

fibromyalgia (White et al., 1 999). 

Cognitive behavioural treatment would appear to provide a readily accessible and 

more cost-effective way to help patients manage their symptoms effectively. Research 

has shown that cognitive-behavioural treatments are effective in reducing somatic 

symptoms, generalized distress, and disability (Nielson, Waker, & McCain, 199 1). 

These interventions assist patients in coping with their symptoms by helping them to 

reexamine their health beliefs and expectations and to explore the effects of the sick role 

and of stress and distress upon their symptoms (Barsky & Bonis, 1999). As weII, 

cognitive behavioural therapy can assist patients in fmdïng alternative explanaiions for 

their symptoms, restrucniring faulty disease beliefs, altering expectations, and leaniing 

techniques of focussed attention and distraction (Keefe & Caldwell, 2 997). A cognitive 

behavioural approach to treatment is also beneficial because it allows patients to assume a 

more active role in coping and rehabilitation, and it coumers the assurnption that positive 

change results only fiom the application of teclmo10,oical interventions to passive patients 

(Bennett, 1996). 



It is important to note that the outcome of fibromyalgia and other related 

conditions is often adversely ai3ected by inappropriate coping strategies and by 

catastrophic beliefs (Petrie, Moss-Morris, & Weinman, 1995; Wessely, Chalder, Hirsch, 

Wailace, & Wright, 1996). Cognitive behavioural prograrns, that focus on changing such 

beliefs, have been shown to be an effective treatment tool and have been associated with 

a decrease in pain ratings and improved quality of life in fibromydgia patients (Singh, 

Berman, Hadhazy & Crearner, 1998; White & Nielson, 1995). Education appears to be a 

critical component of treatment, There is increasing evidence that systernatic education 

and reassurance can diminish the sivgnificant disability associated with conditions that 

lack a known etiology (Kellner, 1985). It should be noted that although there have been 

encouraging results reported for co,&tive behavioural treatments, few studies have 

examined the long-term benefits of this approach in a controlled manner (Goldenberg, 

1999). This is an area of research which needs to be pursued, 

The results of the present study showed that trait anxiety is the best predictor of 

generalized hype~giiance for the fibromyalgia group whereas bodily monitoring is the 

best predictor of generalized hypervigilance for the rheumatoid arthrïtis and the TMD 

groups. Cognitive behavioural therapy could be used to decrease the levels of trait 

anxiety in the fibromyalgia patients and to decrease the amount of bodily monitoring in 

the rheurnatoid arthritis patients and the TMD patients. Intervention shidies could be 

conducted to determine if cognitive behavioural treament is effective in reducing levels 

of generalized hype~gilance, measured by the SSAS. This could be achieved by 

randornly assignïng patients to a treatrnent group, where they would receive cognitive 

behaviourd therapy, or to a control group where no treatment would be provided. The 

groups could then be compared in terms of  their scores on the measure of generalized 

hype~gilance. One would expect a reduction of generalized hypervigilance scores for 

the patients who received cognitive behavioural treatment. 



General S r r m m q  

What has been learned about generalized hypervigilance as a result of this study? 

Contrary to predictions, the results suggest that the chronic pain patients in this study 

were more similar than anticipated in terms of their scores on the measure of generalized 

hypervigilance. The results do not support the hypothesis that the fibromyalgia and the 

TMD patients who have conditions with an undetermined etiology would report higher 

generalized hype~gilance scores compared to the rheumatoid arthritis patients who have 

a pain disorder with a known ongin. The hdings may suggest that the etiological nature 

of the pain disorder may not be an influentid factor in generalized hype~gilance. 

The results also raise questions about the measure of generalized hypervigilance 

which was used. In the present study, generalized hypervigilance \vas measured with the 

Somatosensory Amplification Scale. The SS AS findings conflict with previous 

experimental studies which have reported a pattern of hypervigilance for fibromyalgia 

patients, compared to rheumatoid arthritis patients, for a varieîy of noxious stimuli (Le., 

the fibromyaigia patients reported significantly lower threshold and tolerance ratings in 

response to aversive stimuli; Lautenbacher et al., 1994; McDermid et al., 1996; Scudds et 

al.)- The results of the present study rnay suggest that generalized h_vpervigilance is a 

difficult constmct to tap when measured by questionriaire alone; it is premature to draw 

any conclusions until M e r  testing with the SSAS is conducted. Clearly, it would be 

more practical to adrninister a questionnaire to assess generalized hype~gilance in 

clinical settings than it would be to perform psychophysical tests on patients. 

One important area of investigation that should be exarnined is the relationship 

between somatosensory amplification and negative affectivity or neuroticism (Costa & 

McCrae, L 987; Watson& Pemebaker, 1989). Previous research has demonsrrated that 

individuals with hi& levels of neuroticism tend to expenence higher levels of anxiety 

and depression and to be more vuherable to stress (Costa & McCrae, 1992; Watson & 

Clark, 1992). Neuroticism has been shown to be related to symptom reporting and health 

care utilization. Several studies have demonstrated that neuroticism is correlated 

consistently with physical symptom reporting but is not related consistently to objective 



markers of health status (Costa & McCrae, 1987). For example, it has been shown that 

neuroticism was si-gnificantly related to increased somatic cornplaints inciuding chest 

pain, but it was not related to objective pathology such as coronary artery disease (Costa, 

1987). Neuroticism has also been associated with the somatic compIaints in patients 

diagnosed with functional syndromes (Drossman, Whitehead, & Camiller, 1998; 

Kirmayer and Robbins, 1991; Schwartz et al., 1998). Future researchers should 

investigate the relationship between the SSAS and a measure of negative affectivity such 

as the Positive and Negative Affect Scale (PANAS) by Watson and Clark (1998) to 

determine the degree of overlap between these constructs. 

As discussed previously, future research should examine more diverse populations 

of chronic pain patients, As well, it would be beneficial to include control goups wAo 

do not suffer fiom chronic pain (i.e., pa t i en~  with endocrine disorders or patients with 

diagnosed psychiatrie conditions). The results of such a study would show if generalized 

hypervigilance scores differ depending on the nature of the chronic illness. 

As well, it will be important to compare chronic pain patients diagnosed by family 

physicians with those diagnosed by specialists in tertiary care centres. Research has 

indicated that patients treated in tertiary facilities often have poorer outcornes compared 

to those treated in the community (Crook, Weir, & Tunks, 1989; Granges et al., 1994) but 

surprising2y7 little research has been conducted which examines what factors may account 

for these differences. In addition to the inclusion of family physician samples, attention 

should be focussed on community samples. There are nurnerous individuals in the 

comrnunity who MfilI diagnostic critena for fibromyalgia but who do not seek medical 

treatment (White, Harth, Speechley, & Ostbye, 1 999). 

What characteristics distinguish those who seek treatment &om those who do not? 

Barsb  (1992) has suggested that the amplification of bodily sensations may play an 

important role in the variability of symptom reporting among different individuals who 

have been diagnosed with the same medical condition (Barsky, 1992). Research has 

suggested that substantiai differences exist in the intensity, number, and nature of the 

somatic syrnptoms reported by different patients with the same medical illness. For 



example, the presence of peptic ulcer disease (documented by radiopphic or endoscopic 

procedures) is weakly related to the presence of symptoms (Peterson, Sturdevant, & 

Frankl, 1977; Bodemar & Walan, 1978). As well, it has been s h o w  that arùintic joint 

pain cannot be predicted solely on the ba i s  of x-ray findings but is closely associated 

with patients' attitudes and beliefs about disease rather than with the severity of tissue 

pathology (Lichtenberg, Swensen, and Skehan ,1986). Dyspnea reported by asthmatics 

has been found to correspond poorly with measures of W a y  obstruction (Burdon, 

Juniper, & Killan, 1983; Rubinfield, 1976). It has been suggested that some of this 

vaxiability could be related to individual Merences in percepnial style, or more 

specifically, in the tendency to ampli@ somatic sensations (Le., generaiized 

hypervigilance) . 
Barsky (1 992) stated that "amplification may be salient in the pathogenesis of 

several ambiguous conditions that are of unclear clinical status, such as irritable bowel 

syndrome, fibromyalgia, and chronic fatigue syndrome"@. 32). These conditions are 

interesthg because studies have s h o w  that there are many people in the cornmunily who 

fdfill the diagnostic criteria for these conditions who have never sought medical attention 

for their symptoms (BarsQ, 1987; White, Speechley, Harth, & Ostbye, 1999). It is 

possible that it is the perceived intensity of their symptoms that d i ~ t i n ~ i s h e s  those who 

seek medical attention f?om those who do not- 

The results of the present study suggest that there are no differences in generalized 

hype~gilance among chronic pain patients, al1 of whom were drawn fitom tertiary care 

facilities. In keeping with Barslq's hypothesis, perhaps the role of generalized 

hypervigilance is of greater importance in accounting for differences between those 

patients in tertiary centres and those individuals in the community who fulfill diagnostic 

criteria for fibromyalgia but who do not seek medical treatment. This is an important 

area of research that needs to be examined in futue studies. 

With respect to other study findings, there were fewer differences among chronic 

pain patients on measures of anxiety, mcnitoring, attribution, and pain coping style than 

anticipated. Again, these resuits suggest that the groups of chronic pain patients that 



were studied are more similar than dissimilar; again, the etiologicai nature of the 

condition may not be an influentid factor- As predicted, sivonificant differences existed 

between the chronic pain patients and the control subjects on most of these variables, 

confirming the hypothesis that individuals with chronic pain respond differentiy on a 

number of personaii~ and coping measures compared to control subjects. While the 

results illustrate the there are differences between patient and control groups, the question 

of causaiity remains. C a  variables, such as anxiety, monitoring, atûibution' and coping, 

be considered risk factors for developing chronic pain disorders or are elevations on some 

of these variables the result of living with a chronic pain condition? Longitudinal studies 

are needed to determine the direction of this relationship. Ff, for example, these variables 

are shown to be risk factors, then cognitive behavioural treatment could be used in a 

preventative mamer. Conversely, if these variables are shown to be the result of living 

with a disorder of unknown origïn, CO-pitive behavioural therapy would also be an 

appropriate Deatment strate3 to help patients cope more effectively with their disorder. 

A related issue is whether generalized hypervigilance is a predisposing or factor 

or if it is the result of haviq  a disorder of undetermined etiology. Rollman and 

Lautenbacher (1 993) view generalized hypervigilance as a predisposing factor in the 

development of fibromyalgia If individuals demonstrate a pattern of generalized 

hypervigilance, are they more likely to develop a chronic pain disorder of undetennined 

origin, such as fibromyalgia or temporomandibular joint dysfunction? Conversely, does 

hating chronic pain that lacks an organic explmation result in generalized 

hypervigilance? This is a necessary area of investigation, the results of which will M e r  

our understanding of this concept. for example, future studies identi@ generalized 

hypervigilance as a risk factor in the developrnent of pain disorders with undetermined 

etiologies, then it couid be detected by a paper-and-pend measure such as the SSAS and 

treated at an early stage through cognitive-behavioural treatment. As well, if generalized 

hypervigilance is the result of living with pain for which the cause is unlaiown, CO-@ive 

behavioural therapy would be beneficial at this stage, as well. 



This primary purpose of this study was to M e r  our understanding of generalized 

hypervigilance. The focus was on exarnining the role of psychological factors in 

generalized hypervigilance but it is important to note that generalized hypervigilance is 

likely influenced by a complex interaction of psychological and physiological variables. 

1s generdized hypenrigilance worthy of fùture investigation? The results of this 

study have advanced our understanding of generalized hype~gilance and have also 

raised a number of important issues which warrant M e r  study. It seems premahire ro 

dismiss the concept of generalized hypervigilance until studies addressing such issues 

have been conducted. 
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Appendix A. 1 

LETTER OF GVFOR1MATION 

INVESTIGATORS: A m  McDermid, M.A., and Gaxy Rollman, Ph-D., 
Department of Psychology, University of  Western Ontario 

IIlness Attitudes and Coping Styles: An Examination of Chroaic Pain Patients 

This is a study in health psychology. It examines several physicd and behaviourd 
chaacteristics related to health, ilhess, pain, and discordort- This study will investigate 
four groups of individuais: (1) fibromyalgïa patients, (2) rheumatoid arthritis patients, (3) 
temporomandibular joint dysfunction patients, and (4) healthy volunteers who will serve 
as a cornparison group. 

We are interested in leaming more about how medical patients evaluate their syrnptoms, 
cope with pain, and deal with day-to-day issues. A number of questionnaires have been 
developed that provide data regarding these matters. The results of this study may heip us 
to b&er understand the factors related to pain and treatment approaches that are 
beneficial in pain management. 

If you agree to participate, you will be asked to complete a packet of questionnaires on 
your own time at your home and to return the packet of completed questionnaires to the 
Department of Psychology at the University of Western Ontario within three weeks from 
the time you receive the questionnaires. It is very important that you answer the questions 
by yourself and do not ask for the opinions of any other family members or &ends. You 
are encourased to contact the experimenter if you have any questions about the items on 
the questionnaires or any other part of the study. The total amount of t h e  it will take 
subjects to complete the questionnaires will vary but it is estimated that it will take 
between 1 - 1.5 hours of your time. 

There are no known physical or psychological risks associated with this study. Also, you 
will not benefit directly fiom this study, but the group results rnay have clinical 
implications for treatment. 

Al1 information provided by you will be confidentid. Your answers will not be revealed 
to your physician or employer. The questionnaires will not become part of your medical 
file- A coded subject number will be used instead of your name on d l  of the 
questionnaires. The only place your narne will appear is on the informed consent form 
attached to this letter. The consent forms will be kept in a separate file fiom the 
completed questionnaires so that your name will not be associated with your 
questionnaire responses. Al1 information will be kept in a locked filing cabinet in the 



experirnenter's office at the Universiw of Western Ontario. If the resuits of this study are 
published, only group resdts will be included. 

Participation in the study is voluntary. You may refuse to participate or withdraw from 
the study at any time with no effect on your future care, Also, you are fiee to decline to 
answer any questions that you find to be objectionabLe or that make you feel 
uncornfortable. 

If you are already participating in another research project at this tirne, please inform A m  
McDermid promptly to determine if it is appropriate to be participating in this snidy. If 
you would like to participate in this study, please complete the attached Consent Form. 
When you have completed the questionnaires, pIeased put them in the enclosed stamped 
envelope along with the Consent Fom. 

Lfyou have any questions or concerns about the study, please feel fiee to contact the 
researcher, Ann ~McDennid, at 679-3- 1 1 1, extension # 4682. 

Your sincerely, 

Am J. McDermid, M.A. 

Co-Investigator: Dr. Gary Rollman, Professor of Ps ychology, 
University of Western Ontario 



X L L  HEALTE SCISNCES RESEARCS INVCiVING EI-LJMiY'J STfiJECTS AT TXY TJNIVZRSITY O F  WzSTSaT ONTARIO 
IS C-A.R!RIED OUT IK COMOLTANCE W I T X  T E  FXIIICAL i 3 E S E 2 Z C ~  CGÜNCLL 3F CANADA "GIJI2ELIhTES ON 
3ESF3CE INVOLVLKG HUMMG SbTBJcCT - " 



Appendiv A 2  

CONSENT FORiM 

Illness Attitudes and Coping Styles: An Examination of Chronic Pain Patients 

1 (name) have read 
the accompanying Letter of Information and have had my questions answered to my 
satisfaction. 1 agree to participate in this research study. 

S igname: 

Date: 



Appendix A.3 

Dear Y 

Thank you for returning the postcard. Participation in this project is voluntary. Eyou 
agree to participate, please complete and sign the attached Consent Form. 

You will find several questio~aires enclosed in this packet. Please complete the 
questionnaires in the order that you fïnd them. The total amount of time it will take 
participants to complete the questionnaires will V a r y  but it is estimated that it will take 
between 1 - 1.5 hours. We realize that there are many questionnaires in the packet but we 
feel that it is necessary to include them in order to accurately examine how people with 
different pain pro blems react to their pain. 

It is very important that you answer the questions by yourself and do not aslc for the 
opinions of any family members or fnends. When you have completed the 
questionnaires, please r e m  them in the self-addressed retum enveiope. Be sure to 
inchde the Consent Form in this envelope. 

Al1 information that you provide is confidentid. You are fiee to decline to answer any 
questions that you fmd to be objectionable or that make you feel uncornfortable. 

Ifyou do not wish to participate, please return the mcompleted questionnaires in the self- 
addressed return envelope. 

If you have any questions or concems about the questionnaires, please do not hesitate to 
contact Ann McDermid at 679-3 1 1 1, extensions # 4682. 1 wiU be happy to answer your 
questions. 

Yours very truly, 



Appendix A.4 

FENIALES NEEDED FOR QUESTIOmMRE STUDY 

WHO? 

FEMALES BETWEEN 20 ANTD 65 YEARS OF AGE WHO DO NOT SUFFER FROM 
CHRONIC P m  

Participants are needed to complete questionnaires about their views on heaith and 
illness. Ail responses are confidentid. 

WHERE? 

Participants will be asked to complete the ques t io~ai res  on  their own time. It takes 
approximately one hou. Participants will be reimbursed for their t ime and inconvenience. 

WHY? to serve as a control group; responses of chmnic pain patients will be compared 
with responses of control group 

Zfyou are interested in participating in this snidy, or know someone who might be, please 
contact AM McDermid, Department of Psychology, University of Western Ontario at 
679-2 1 1 1 extension 3682. 



INFORIMATION FOR NOIICIWAL CONTROL SUBJECTS 

Dear Participant, 

There are three queshomaires which focus specificaily on pain. These are labelled 
the bP02 PASS, and the PRSS. Khen you are answering these questionnaires, please 
imagine that you are experiencing some type ofpain (e-g. headache, sore muscle, 
toothache, mensrrual pain) and respond accordirgly. 

You dl be reimbursed 1 0 dollars for your time and inconvenience- When you 
have renimed the questionnaire packet, 1 will mail a cheque to you. Please complete the 
attached fom which requests your mailing address. 

More information about the study is provided in the Letter of Information, Please 
return the Consent and Mailing Address forms dong with the completed questionnaires in 
the envelope provided. 

Thank you for your interest. 

Yours very mly?  

A m  McDermid, M A .  
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