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, ABSTRACT 

• 
This study compa~ed two theories which address the 

rela~ibnship between anxiety and pain: 1) the attribution 

theory that relevant but not irrelevan~ anxiety intensifies 
) 

pain, and 2) the modified perceptual disruption theory that 

anxiety iIT~neral disrupts the ability to process nociceptive, 

info~mation and thus influences pain reports. Three types of 

instructions were presented to male university subjects 
• 

--"--~"l 

'~ 

immediately before nociception: 1) ~ standard set of instructions, . -
2) the stanqard instructions plus a pain warning (relevant 

J 

anxiety condition), and 3) the standard instructipns plus a 

warning that a stressful interview would immediately follow 

nociception (irrel~vant anxiety condition). Pain and stress" 

intensity ratings, heart rate, electromyographic activity, and 
n , 

racial expressions were recorded continuously and pain threshold 

and~tolerance were recorded once. , 
The anxiety-evoking effects __ _ 

of the instructions were confirmed by analyses of the stress 
. 

measures obtained during a waiting periode The results indiqated 

tha~both sets of anxiety-evoking instructions increased pain 

and stress intensity ratings compared to the control instructions 

_when ,painful pressure was applied to the skin. In addition, 
, 

the relevant but not the irrelevant anxiety condition increased 

physiological arousal and facial grimaces and'appeared to 
, " 

influence-the report ~tolerance. These results were interpreted 

• as supportin'g the modified ,perceptual disruption theory. 
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RÎSUMÉ 

, 
.~ 

.. 
La pr',"sent'e 'tude compare deux th60ries traitant du lien 

, 
entre l'anxi6t' et ~a ·douleur: 1) la th'orie de l'attribution, 

selon laquelle la douleur est plus intense si elle s'accompagne 

, " d'anxi~t~ relativement a la douIeur, mais non si l'anxi't6 est 

sans rapport avec cette derni~re; 2) la th6orie, modifiée de 

l'interruption perceptuelle,' selon laquelle l'anxi6t~ g~n6rale 
~ 

entrave la capaci tti de traiter l'informati,on sur les stimulus 

do~loureux et influence donc les ttimoignages de douleur. Trqis 

consignes différentes ont 6t6 transmises à des ~tudiants 

universitaires masculins, juste avant l'adm~nistratio~ de~ stimulus , 
l " 

douloureux: 1) la consigne type; 2) la consigne type suivie d'un 

o .. avertissement concernant les stimulus douloureux ( conditions 

0 
• 

/ " ) ) _L ,," di anxiet~ relative ~ la douleur ; 3 la consigne type accom.pagn'é.,Et, . , 
~'~n comme~taire indiquant ~u'une entrevue stressan~e suivrait 

\ 

immédiatement les stimulus dou~our$Ux (conditions d'anxi6~~ nort 

relative à la doul~ut); L'évaluation de'la douleur et du stress, 

le rythme ~a~diaque, l'activit~ 
1 

" . 
electromyo~raphique fronta~e et 

les expressio~~ faciale~ ~nt ét~ enregistrées de faç9n continue: 

les seuils de toltirance et de d~tection de la douleur ont ~t~ 

relev6s une' fois. L' examen des 
, 

mesures du stress prises pendant 

une p'riode d'attente a d~~ontr~ l'effet anxiog~ne ,de~ consignes. 

Les r~Bul t,ate indiquent que l' intensit' de la 'douleur et du. stress 

est-PIus élev~e, selon les ~valuations, chez les deux groupes 
" , 

ayant reçu ~ne consIgne anxiog~ne que che; le groupe t'moin, 
, --

lorsqu'une pression douloureuse est applilqu'e sur la peau. En 
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outre, l'attention physiologique e$~ plus grande, les~rimaces 

faciales sont plus nombreuse~, Bt'l~ t'moig~ge d~ tol'rance ~ 
's8.mble être inf'luenc~, dans les con1itions ~tanxi'té "rel~tive A 

,- ~ .--
la douleur; ces r'sultats ;-~'âpparafssent pas dans lea conditions 

~ , 

d' anxi~t' non rela ti~e h la- d~ul~ur.:\ L'in terpr6tation des, 
, , 

r'sul tats confirme la, th60rie modif'i'e de l' interrup'tion ... 
, perceptuelle. 
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INTRODUCTION 

The'social and economic costs of pain are enormous. Bonica 

(1980) estimates that the 'direct and indirect costs crea ted each 
, . 
year through lost work days, lower productivity, over-the-counter 

and prescription medicines, and visits to physicians and clinics 

from people reporting pain are $58 billiQn in th~ United States. 

Over-th~-counter analgesics account for o~~r $900 million of 

this total (Turk, Meichenbaum, & Genest, 1983). 

The prevalence of pain complaints within the general 

population is also striking. Approximately 25 million Americans . 

experience migraine headaches. 7 million report low back pain, 

and from 20 to 50 million have arthritis (Turk et al., 1~3). 

Cz:ook, Rideout, and Browne -(1984) conducted an epidemiological 

study of 827 Canadians within 500 households randomly selected 

from a family practice roster. They reported that 16% of this 

sample reported experiencing pain within the Iast two weeks; 
, 

almost 70% of these individuals reported persistent pain. These 

figures lend strong support to Bonica's (1980) claim that pain 

is one of society's Most pressing problems. 

Lewis (1942, in Hayward, 1975) stated thàt pain is "known , 

to us, by experienceoand described by illustration" '(p. 13). 

Efforts to define pain have generally been unsatisfactory 

(Melzack & Wall, 1982). Recently, the Task Force on Taxonomy 
1 

set up by the International Association for the Study of Pain 

(IASP) defined pain as "an unpleasant sensory and emotional' 

experience associated with actual or potential tissue damage, 

or descri bed· in terms of such. damage" (IASP, 1979, p. 250)., 

a _ 

'l 
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Melzack and Wall (1 982) belleve this defini tion has advantages 

~ over its predecessors since it includes both the emotional 

and..-. <Jensory aspects of the pail! .experience and i t recognizes 

the complex relationship between injury and pain. However, 

o 

they view the ~d 'unpleasant' as too limiting. Pain experiences 

can raJlge from mild to excrucia ting.' ,In addi tioI1J thi s defini tion 

is similar to definitions of anxiety and fear. Both can oe 

defined as unpleasant sensory and emotional experiences associated 

with potential tissue damage. 

Defining pain in a truly satisfactory fashion will remain 

problematic until pain mechanisms are more fully understood. 

Melzack and Wall's (1982) w~ on the language of pain has led 

~them to conclude that "the word 'pain' represents' a category of 

èxperiences, signifying'-':A mul ti tude of dJ.fferent, unique 
, 1 

experiences having different causes, and characterized by 

different qualities varying along a rlumber of sensory and 

a~ective dimensions" (p. 71). 
<JI' 

Turk et al. (1983) present a typology of pain experiences 

consisting ~f five classes: 

1) Acute pain; pain that is self-limiting and lasts less than 
. 

six months (a.g., accidentaI injury and burn pain). 

2) Chronic, periodic pain; acute pain that is intermittent 

(e.g., migraine headaches) • 
• 3) Chronic, intractible pain; pain tha~ is' present Most of the 

time yet its intensity varies (~.g., low tiack pain). 
-

4) Chronic, progressive pain; pain that increases over time 
\ 

(e.g., terminal cancer related pain). 

5) Experimentally ~duced pain: pain produced,by nociceptive 

stimulation in a laborator~ setting, 
-\ 

.. ~---~-

.~~~~~ 
.' -l";.,. 
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Determining the mechan1sm~at create the pain experience 

rema1ns an elus1ve scientif1c problem. Numerous theories have 

been proposed yet no one the ory has been completely accepted 

(see Schneider & Karoly,.1983). Since 1t is becoming apparen~ 

that the mechanisms responsible for acute and chronic pain 

differ (Bonica,01977; Melzack & Wall, 1982; Sternbach, 1974), 

~his review will discuss the most recent perspectives concerning 
- , 

the exper1ence of aeute and· experimentally indueed pa~n. 
J 

Theories of aeute pain mechanisms 

Cassem (1983) describes the standard medical approach to 

pain in accord vith the Seattle model (Loeser, 1980) that 

~ ... t ~t rc-S 

conceptual1zas pain as a complex process con,isting of nociception, 
! • 

pain, suffeFtng, and pain behavior. Each srtep invol ves 

increasingly complex neurophysiologie mechan~sms to explain the 

increasing variation among individuals. 

Noeiception is defined by Cassem (1983) as activ~tion of 

"pain" fibers (de~ta A apd type C) that receiv~ stimuiaiion from 

"pain" receptors (the free nerve endings that speci~lize as 

mechanosensi ti ve, thermosensi tive, and chemosenai ti ve "pain" -

receptors) in the skin and other tissue. The~neurophysiologie . " 

mechanisms producing nociception have been described in detail 
, 

elsewhere (Cassem, 1983;' Guyton, 1981; M~lzack & Wall, 1982). 

Ab~ording to the modern medical approach, pain arises when 
. 

noc;i.ceptive input is, perceive,d (Cassem, 1983; Guyton, 1981). 

Therefore, mèdical models have discarded specificity theories 

which state that pain 1s caused by nociception. A person 
\ 

can receive noc1ceptive input without experiencing pain (see 
, 

Beecher, 1959; Melzack & Wall, 1982) • 

However, others (such as Bonica, 1977; Melzack & Wall, 

" 
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1982; and Merskey, 1980) argue that this'accoùnt-is in error 

~ sinee it does,not include the negative emotional experience 

that ià present during pain and therefore this view does not 

allow pain perc:eption ~e differ'Emt' from other types of 

" o 
, < 

< , 

aensory perception. Theae researchers and ?t~rs (Weisenberg, 
- -

1977) have argued that pain is an experience xhat involves . 
, ~ 

interacting sensory,. perceptual, and affective processes. In-
, l " ' 

addi tion, the medical perspective ls not con~lstent wi th th~, ' 

IASP's'definition of pain. On a practical leve~, Sternbach (1968) 
\ 

stated that 'studying the type of "pain" that arises wlthout 
~. ' 

the presence of a negative emotional experience is not relevant 

to the pain experiences that physicians must assess and treat. 

People who are not suffering are not likely to seek aid. 

Nevertheless, the distinction made between pain and its 
, 

negative aflfective quality has allowed many investigators to 

continue to separate p~ysical from mental construc~s (see 
1 

Engel~~ 1980; Schwartz, 1ge3)., This may be due to a misconcêption 

that p~rception can be studied without referenc&-to psychological 

proeesses. 

Tlie medical explanation of, the cause of pain when it arises 

in the presence of nociceptive input is convincing (see 'Cassem, . 

1983; Guyton, 1981). Rowever, its utility breaks down when 

attempting to axplain how nociception can occur without pain 

being experienced. 'In 'brief, Cassem (1983) explains that pain 

i8 not perceived i~ "pain'II impulses are interrupted at lower 

levels'of nervous system processi~g. This is due to a descending 

• "inhibitory" system that can modulate "pain" impulses before 

", 
~ higher level cerebral centers have received this afferent input. 

Ultimately, activatipn of this descending system can only.~e 

" 
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explained ~by reference ta mental concepts (Degenaar, 1 979) • 

Therefore, the afferent input i~self is modified by cognitive, 

attentional, and emotional processes (Craig, 1984). Melzack 
J 

and Wall (1982) describe several factors that are related to 
. 

this perceptua~ process. Culture, past experience, the type 

o~ Sit~d attention are some of the factors 'that can 

'prevent awarene.ss of nociceptive 'input for a period of time. 

Cassem (1983) and Guyton (1981) describe the suffering 

component of the pain process as the negative affective reaction 

that usually accompanies pain. Pain behaviors are aIl the 
Il'' • q 

~ersonal and social activities a person und~rtakes to express 

and reduce suffering (Degenaar. 1979). Even thougH suffering 

is the major determinant of pain behavior (Cassel, 198~L 
\ 

~egenaar, 1979) and if sufTering were not present, paip would 

ceas~ "to have significan't economic 1 and social repercus sions, ' 
~ , • , .~ ;a 

Medical textbooks (se'e Cassem, 1983; Guyton, 1981) view this 
i , 

comp~nent as a source 'of experimental error'in the_study of pain . . 
processes. However, these textbook authors admi~ the sutfering 

component ~s the'most distressing to the patient and needs to 

be assessed by the physician to ensure rapport with him or her. 

The mechanisms ,involved with the experience of suf~ring 
1 

, , 
(or any pther emotion) are difricult to elucidate in a strictly_ 

neurophysiological fashion. In brier, Cassem (1983) 'states tl\at 

the neurophysiologie connections of "pain". pathways wi th the 

hypothalamic and limbic systems (the theoretical neural 

substrate for emotiona~ states) can help explain why suffering 

can become the Most salient reature of the pain process. Pain 

'evokes ~""suffering rea.,ction via a reflexive patter,n of impulses 

channeled to these areas. This reflexive system can be 

• • 
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modul,ted by activation of 'pain inhibitory systems such 

as the endorphins and enkephalins (the brai~'s opiate ~ystem). 

Once again. to ultimately ~xplain the activation of inhibitory , 

systems reference must be made to mental· concepts. Thus, the 

explanatory value -01 a strictly neUrOPhYSi~IOg~Cal'ap~roach 
ia questionable. The mechanisms be~~nd the ,occurrence of pain 

~ehaviors are described by Guyton (1981) and others (e.g.~ 
, 

Cassem, 1983) in psychological terms often with psychodynamic .. 
determinants. 

Pain production and assessment 
\, 

" ", . 

A variéty of methods are use~ to produce and assess 

-

the acute ~in exp~rience in human subjects. There are two -

avenues} of '!cientific inquiry;-the utilization_ of natura~ly 

occurr-in~. pain states and the produ'ctiàn of 'pain in a laboratory 

setting •. 

Naturally occurring acute pa;n stat~s include the" pain 
" --associated with accidentaI injuries~ b~rns, Iabor, and post 

surgical recovery. Assessment of the cIinical pain experience 

includes behavioral measurements, observational data, self-repqrt 

of behaviour, and s'ubjective pain reports (Chapman; Casey, 

Dubner, Foley, GraceIy,"& Reading, 1985). 

Behavioral measurements and observation~l data involve 

monitoring the frequency of occ~rrence of variotis activiti~s,: " . , 

medication requests and intake, and paifh complain'ts-•. Self· 
-

report of these measures has also been, empIoyed. ChB:pman et' al. 

(1985) believe that these measures are useful f9r the assessment 

• of pain relief and treatment ef'fects even though they do nçt' 

assess the pain experience directly. Theae behaviors can 

c.hange for rèasons otlfer th an the presence or absence of pain. 

\ , 
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According to 'Chapman et al. (1985), the Most useful -- -­. 
subjective rep?rt measures in, a c1iniea1 setting are the visual 

) analog scale ,(VAS), the MeGill Pain Questionnaire'(MPQ), and \ 

multiple deseriptor scales. The VAp requires that the subjeet 
.-

indicate the intensity of ,the pain b~ making a mark 9n a ten ~ 
eentimeter line labe'lled "no pain'" at one end ahd "the wor'st 

\ possible pain" at the' other. As a simple me-thod that can be 
~ 

. used to asseas pain intensi ty over time;" the VAS is a standard 

assessment tool in both c1inleal and l~boratory rese~rch. It 
, , 

is reliable and for statis'tical ,purposes, equal intervals can 

be assumed (Stewa~t, 1.97i). It la more a~rate than eat~go'ry 

scales that rêquire ths' subject ta choose a word from a-list 
J 

to deseribe the pain experienee (Ch~pman et al., 19~5). However, 

the VAS.does not take into aceount the rlchness of the pain 
1 - -

experience. 

The MPQ', (Melzaek, 1975) asks the subj eet ta select tife MoSt 

appr.Opriat 

"dese-riptor 

in êach set 

omit if not relevant) from 20 sets of 

the pain. Between two and six words 

in ~scending arder. Sensory (tan sets), 

affective (five 'se~s), evaluative (oni se~~, and misce11aneous 
.. -

(four sets) dimension of the pain exparience ara presented. A 

~ariety of s~o~ing methods can be emp10yed such as counting the 

, num~r ~~ ~ords chosen or finding the eum of the ra;k values of 

a~l tlt~words chosen. Other questions relating to the pain 

experience are alsQ ~sked. Chkpman et al. 'a (1985) review states 

th~ MPQ assess~s the multidimensional nature ~r pai~, has wide 

~ applicability, and that-its factor structure, reliability, and 

validi ty have been empirieally ,aupported. However, this measure 

la time consuming and weighs the sensory aspects of the pain 

.. , 
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experience more heavily than the affective or evaluativg­

components; --
Multiple pain descriptors have been developed by Gracely 

(1980) to assess both clinical and laboratory pain. Three sets 
, ' 

of thirteen words assessing the intensity, unpleasan~ness, and 

painfulness are presente~in ascending ra~ order. The subject 

indicates the Most appropriate word in each set. The rank of the 
" 

verbal descriptors has been quantified by cross-mod~lity matching 
, 

-- procedures (Gracely, 1979) in which an increase in handgrip 

force during noxious electric shock was associated with increases 
1 

in rank value of the category words. 

Turk et al. (198~) describe the most frequently employed 

nociceptive stimuli in laboratory research; cold pressor, 

radiant ~eat, pressure, electric shock, and muscle ischemia. 

The cold pressor task requires that the subject immerSe her or 
. 

his hand and part of the forearm in iee water maintained at a 

steady temperature such as 20 0. This procedure is generally 

considered very p~inful producing a.~apidly increasing set of 

noxious sênsationa. reaching a point of numbness in three to four 

minutes. Conataney of immersion is difficult to monitor without 

ob&&rving the subject. In addition, immersion of a part pf' the 

body into eold water prodûces metabolic and physiological 

changes that may be more related to the experience ~f cold than 

'.. to pain (G~yton, 1981). 

Radiant hea~ pain is induced by focussing a high intensity 

light against a ~kin surface blackened with ~ndia ink~ The 
;1 , 

cei+ing for -~his m~asur.e is usually r,eaeh,ed vi thin two minutes' '-

and in tolerant subjeets, tissue damage May' occur (Turk et al., 

1983) • . --

-
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Pressure pain is produced' by a. Forgiç,ne-Barber (19-.71 \ 

strain gauge with a lueite ~edge plaeed on the skin over a 

bone (usually the index finger). This stimulus produces,a 

eontinuously building ae~ing pain that has a ceiling between 

9 

two and ten minutes depending on the amoun~ of preisure employed. 

VariatlLons in pressure ean be monitored through the use of a 

polygraph or other r~cordin~ device. " _ 
, 

Electrie shock produces~xious stimulation by presenting 

a series of nondamaging electric shocks of varying amperage. 

The pain proquced is episodic in nature and does not closely 
/ 

resemble clinical pain (Turk et al., 1983). However, the 
1 

possib~lity of deliverlng ma~y trial~ at varying intensity levels 

allows the implementation of complex psychophysical measurements 
- \ 

such as signal detection methods. 

Muscle i,~chemic pain ls commonly produced by th~ sub-maximum 

tourniquet method (Smith, Egbert, Markowitz, Mosteller, & 

Beecher, 1966). A blood pressure cuff i8 infl,a ted to a high . 
" 

level and the subject exercises his or her arme The pressure 

from the cuf! impedes circulation to the forearm. Exerclse 
~, 

r-educ~s the amo,unt of oxy!en reJhing the arm and pr~duc'~~ a 

steadily inereasing aching pain. rolerance time ls variable, 

ranging from three to 55 mlnutes (Turk et al., 1983). The amount . 
• 1 

of force exerted'd~ring exereise can determine the degree of 

ischémia and must be monitored (Sternbach, 1983). In addition, 

remoyal of th~ cuff following tolerance does not terminate the 

p~in experience. As blood surges into the ~orearm and hand, an 

ad4itio~al source"of nociception is created. " Finally, individuals 
'v-

mttBt be screened for caplI1ary strength,prior to ischemlc pain 

production because the resurgence of blood flow can damage 

-
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eapillary valls (Feuerstein, persona1 communication). 

It 1s not known 1~ the subjective experience o~ these 

stimu11 1s equiva~ent. Scott and Barber (1977, reported that 

subject~ to1erate~ cold pressor and pressure pain for similar 
,~ , 

lengths ot: t1me and rated the two kin-ds of pain as equa1ly 
. 

severe. H1lgard and'Hilgard (1975) reported that the intensit~ 

of the pain produ,ced by ischemia increases more slowly than 

cold :Q.ressor pain. 

There 1s also litt1~ àgreement to the extent to which each 

of these st1muli matches clinical pain. Zwetnow (1979) stat&s 

that clinica~ pain differs from experimental pain in that it ia 

"more severe, more p~olonged, less predictable in duration, 

~ess subject to voluntary termination, and usua1ly more anxiety 

provokin " (p. 213-214)~ Zwetnow beliéves that ,methods th~t 
produce con inuoUS~ding ach1ng pain have the closest 

resemblance to e types of pain found in clinical sett1ngs. 

Furthermore, Steinbach (1968) reports that fairly_intense physical 
, A 

stim~ation coupled with a moderate degree of anxiety can produce 

pain responses that are not distinguishab1e from those obtained 

in c1in1cal settings. In addition, 1aboratory methods allow 

contro~led manipulation of variables that is not ethically 

acceptable in clinical stu4ies. Exact monito~i~ of mul~ip1e 
response systems 1s only possibla in laboratory research 

(Gra.eely, 1983). 

-Chapman e't al. (1985) discuss the assessment of the,.,pain 
" 

experienoe in laboratory-research. The methodologies inc1~de 

basic and advanced psychophysics, rating sca1es, and task 

-performance. Physio1ogical and facial expression responses 

(associated with the pain experience are o~ten used in conjunction 
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vith one or more of these methode. 

Basic psyehop~ical Methode ineludë the determination 

of pain threshold, tolerance,. and enduranc~ (Chapman et al., 

1985). Threshold is determined by requiring tg~ subject to 
{ -

identify when the stimulus is first p~rceived as painful. Pain! 

tolerance 01. is determined by requiring the subj ect t;(l identifJ J 
~\ (' -

when the stimulus is no longer endurable or tOler~\. the ~ . 

endurane~ time (or pain sensi ti vi ty range) is cO,mputed by 
< 

subtracting the threshold duration fro~ the tolerance dur~tion. 

Tolerance methods are thought ~o approximate _clinieal pain sta.tes 

more closely than thresholà methods si'nee -the pain experiencea 
E • 

ovar the course of the experiment i8 more' sever~(Chapman et 

al., 1985). 

The most ~seful lab~ory rating scales ~re the VAS, the 
/' 

MPQ and multiple pain descriptors (Chapman et al., 1985). The 

VAS can be used during nociception to PFovide an ~~going measure 

of s~imulus intensity. The MPQ and Gracely scales must usually 
:. 

be completed after nociception and can ~~ reword~d to reflect 

this change, yet this May diminish their sensitivity. Klep~c, 

Dowling, and Hauge (1981) used the MPQ to assess cold ptt~sor 
and electric tooth shock stimulation pain in a labopatory set~ing. 

'\. 

After threshold and after tolerance the MPQ was completed. 

Higher scores on the MPQ were obtained in referenee to eold 
/- . 

pressor pain than tooth pain in all categ~ries. (sensory, affective, 

and evaluative). In addition, a higher rank1ng of words was 

chosen after tolerance than after threshold. Klepac et al., 

(1981) eonclude that the MPQ can be'used after experimentally 

induéed pain to interpret the pain exper1ence. 

There 1s ev1dence that tolerance and intenslty ratlngs are 

'b' • 

\ 
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loos~ly relat~d (Scott & Barber, 1977)~ Therefore. it is 

_~ useful to assess the pain experienceo using a combination of 

verbal report measures. 

Advanced psychophy,sical methods include magnitude estimation, 

cross-modality tnatching, and signal detection theory •. , It is' 

beyond the scope of this review to disc~ss each of these methods 
\ 

in detail (see Chapman et al., 1985). Each method requires 

repeated brief exposures to a stimulus (usually electric shock) 

in ascendirtg and descending magnitude in an attempt to quantify 

pain perception processes. Signal detection methodologies 

yield two types of data representing the ability of the subject 

"to discrimina~e among stimulus intensities and the tendenc~ of 

the subject to rate the stimulus on a conservative or liberal . 

basis (Chapman et al., 1985). 

Measures of task performance include reaction time tests 
c. . 

and error rates in learning new material. These measures are 

( 

employed to det~rmine the extent to which nociception-interfere~ , 

wi th ongoing behavior. Chapman et al. (1985) report tha-t theE?e 
~ 

measures fail to directly measure the pain experience, and 

suggest that results from studies using this methodology must 

be interpreted wi th,' caution • __ 

Chapman et al. (1985) stats )that physiQlogical correlates 

of the pain exper~e~ce are assessed in laboratory settings to 
. 

_cont1rm the accu~apy of verbal reports, to provide additional 
- .. 

information for hypothesis testing, and to assess the emotional 

aspecta of t~ pa~n experiencè. E~ectromyographic (EMG) 
o 

recordings,provide a method for,determin~g muscle tension . ... -' . . . 
levaIs.' Since EMG measures the activity of the nerves innervating 

the muscle in question, it is an indirect measure of the actual 
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pressure exerted by muscle contraction (Everly & Rosenfeld, 1981). 
. 

Fluctuations in autonomie indices (such as heart rate) 

and in EMG activity are loosely associated with verbal reports 

of pain. Familiarit-y with the nociceptive stimulus can produce 

decrements in these measures, and increases in these measures 

are alsoJassociated with increases in the report of negative 

emotional states (such as anxiety and fear; GreenfieLd & 

Sternbach, 1972). 

,Recently, electroencephalogra~ (EEG) measures have become 

popular as adjuncts to verbal reports (see Chudler & Dong, 1983). 

However, there is no solid evidence that this or any.other 
/ 

physiological correlate is less susceptible to, psychologi?al 

mechanisms than subjective reports (Chapman et ~l., 1985). , 

, Furthermore, when no physiological correla tes are present (as 

in hypnotic analgesia or relaxation) pain intensity ratings 
~ 

still inc,rease over time during nociception (Sha:~;" 1962: 

Hilgard & Hilgard, 1975). 

Videotapes of facial expression are also used as adjuncts 

to other pain assessment methods. Craig and Prkachin (1983) 
• point out that verbal reports are easier to modify than facial 

expression. In addition, in naturally occurring settings, 

facial expressions usually precede verbal reports of experience 

(Craig & Prkachin, 1983). However, these authors report rapid 

habituation and suppression of facial indicants of pain in . 
laboratory settings'. Thus, moni tor..,.ing should start prior to 

the initial phases of nociception. These authors have also 

reported that ~ne prototypical pain expression has emerged from 

the research data. This expression consists of lowered eyebrow8, 
, 

eyes tightly shut, and a horizontally 8tretche~en mouth. ~ 

. . -

, . 

. , . 
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Until recently, Most experiments recorded only one 

c:; subjective measure in combînation with one or two other measures. 

·0 

• 
~ 

~ .. 

This creates difficulty in interpreting and compa~~ the resuJ-ts 

of different studies. Because aIl of these measures- 'vary in 

·the aspect ot the pain experience that is being measured, the 

ideal experiment records multiple measures of subject1ve, 

behâ~ioral, and physiological responses. . -,. 

Social and cognitive influences on the pain experience 

'Although ac~te pain is usually perceived ~n response to 
- , 

• 
peripheral input, the perceptual process can be modified by 

a number of social and cognitive factors • 

• Social factors. Social vayiaéles that affect the expression 

of pai~ in both laboratory and clinical settings include the 

cultural backgrbund of the subject (Melzack & Wall, 1982; 

Weiaenberg, 1977), the family in which the subject was raised 

(Craig, 1984), and the sex and race of the experimenter 

,(We;senberg" 1977). 

~ '-

In clinical settings, the patient)s belief that the 

expres~ion of pain will enlist others in reducing his suffering 

influences pain behavior (Cassel, 19~2). Hospital staff are 

__ ,more responsive to the pain behaviors of female rather than 

male patients (WeisenQerg, 1977) serving to reinforce sex 
, 

differences in pain expressiveness. The degree of rapport 

,betweén the afflicted indiv~dual and other people within thë 

social context also contributes to the expression of pain 

(Cassel, 1982). ~ 
""" Craig and~kachin'(1978) reported that subjects exposed 

to a model reporting.higher pain tolerance reported less 

d1soomfort &ssociated with pr$seleoted levels' of electric shock. 

" 

.. _·,,"ft , 

r • 
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In addition, the subjects exposed to the tolerant model 

~ manifested lower heart rate and forearm skin potentials during 

eleetr~c shoek stimulation and a deereased ability to determine 

differenees between the intensities of ~djacent pairs of 

o 

shocks (as assessed by signal detection theory). The au~hors 

concluded that the pain experience of the subjects exposed t~ 

a tolerant model was altered in addition to the verbal reports 

of the discomfort assoeiated with this experience. 

The effects of placebos, hypnosis, and analgesic suggestions 

are usually considered under the topic area of cogn~ve 
, mediators of the pain experience. However, since the effieacy 

" 

• of these manipüiations is dependent upon the social context 

in whieh they are employed (Barber, 1981), thelr influence is 

diseussed here. 

Beeeher (1959) reported that 35% of acute pain patients 

obtain relief from placebos. The combination of an analgesic 

suggestion trom a perceived authority figure and the presence of 
-.. 

an in.e.rt substance contribut.,es to this prJ)~ess (Pollack, 1966). 

The effie~cy of placebos is al~o i function of the enthusiasm 

of the preseribing physician, the degree of anxiety and stress, 

and the severity of the pain (Melzack & Wall, 1982). 

In laboratory studies, analgesie·suggestions and hypnotic . ~ - .... 

analgesia have produced similar reductions in pain intens~ty, 

distress, ,and physiologieal indicants of arousal (Barber, 1963. 

1981), Barber (1981) states that the eritical variables are 

the suggestions of pain relief which are given in a close o interpersonal eonte.xt and not to the induction of a II hypnotic 

trance stat~". However, there ls considerable controversy 

concerning this view (Hilgard & Hilgar~.975). Melzack and 

\ . . - - \ 
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Wall (1982) propose that the 'combination of relaxation, 

~ suggestions for pain relief given by an authority, and focussed 

attention awày from physical sensations produces the effect 

o 

l ' , 

• 

of hypnotic analgesia.- ~ow!ver, nO'one study has contrasted 

each of these f~ctors. \ '\ 

.. 
In co~clusion, although a great deal of the pain .research 

âssessing social influences has focussed upon pain behaviors, 

there is evidenqe indicating that developmental and social 
• • 

'factors modify pain experiences at a perceptual and evaluative . -
level_ • 

Cognitive factors. Cognitive mediators of pain perception 

and experience include cogni tive dissonance,. attribution of 

aroueal, control over the stimulus, and the utilization of. 

coping strategies. 

Festinger (1957) proposed that perceived incongru~t~ 
., 

(or cogni ti ve dissonance) b.etween .an indi vidual' s behavior and 

beliets motivates that person to change either ~is behavior or 
, 

his beliets. Zimbardo, Cohen, WeisenQerg, Dworkin, and Firestone 

('1966( tested the hypothesis that subj ects "would e:x;perience'1less . , ) . '\ - , 

pain Mhen choosing' to undergoVfurther electric shock stimulation 
> , 

wi th' li ttle justific~tion (high dissonan.ce) compared to ~ubj ects 

who, were provided strong justification (low dissonance). True 

to prediction, the results indi~ated that the high dissonance 
\ 

groüp (but not the low dissonan.cJ group) showed reductions in 
• • c 

pain intensity, error rate on a seriaI anticipation task, and 

galvanic skin response. 
, 

Attribution theory states that people seek explan,ations 

!pr observed events. Nisbett and Schachter"(1966) manipulated 

attributions concerning the source of bodily arousal and m~asured 

-. 

1 
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pain tolers:nce to electric shock. The s"iàtEl of arousal was , ~ 

either attributed to a drug (a placebo) or to ~e shock unfter 

high or low fear conditions (presence or absence of a pain 

warning). For the low fear group only, su~jects who attributed 

their increased arousal ~o the drug t9lerated over four tlmes 

the, level of shoèk than suojects who attributed their arousal 

to the shock tolerated. Post-experimental"~uestionnaires 

indicated that subjects receiving a painwarning attributed 

their arou~al to the shock regardle~s of the instructions. 

Melzack and Wall (t~82) state that nociceptive"input is 
~ " . evaluated berore the perceptual experience of pain is produced. 

Dissonance and attribution of arousal may effect the pain 
-

experience by alt~~ing this evaluative process. 

Thompson (1981) def~ned control aâ "the belief that one 

has at one's disposaI a response that can influence the 

aversiveness of an event" (p. 89).-'She identified three types 

of control related to the pain experience; behavioral, cognitive, 

and information~l. 

Thompson (1981) reports that behavioral contro,l (the belief 
. , 

that a behavioral response is ·available that can influence the 

aversiveness of the nocicept~ve/ stimulus) increases pain 

tolerance time, reduces arousal and anxiety prior to nociception, 

and incraases task performance during nociception. However, 

, has inconsistent affects on self-report of pain and - distress 

and physiological meas~res during nociception. -
Cognitive control (the beiief that a cognitive strategy 

can be employed to influence the aversiveness of a stimulus) 

has had inconsistent effects upon the pain experience. Turk 

(1978) and Tan (1982) concluded that cognitive strategies do 

, 

it 

, 
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However, 

cognitive strategies reduçe arousal and anxiety JPrior)to and 

durinr nociception and may increase pa~n tolerance (Thompson, 
J' . 

1981). Assessing the efficacy of cognitive strategies is 

_._hampered by the fact that most subjects use strategies on their 
, 

own and thus, the control groups in Most of these studies have 

been.1napprop:r;iate (Barber & Coope,r, 1972). Barber and Cooper 

·(1972) reported that cognitive strategies exert the greatest 
" 

effects,on pain intensity during the initial stages of 
n c 

nocicept~on. Therefore, the results from studies that have 

used an average pain intensity rating across the entire 

nociceptive period may be misleading. 

Thompson (109,81) reports tha t in g~neral , information tha t 

oonsists of a warning signal prior to electric shock inçreases 

tension and arousal when the subject is unable t9 influence 

iys intensity, y~ a warning will ~ecrease tension and arousal 

,when the subject can influence i~s intensity. The éffect that 

a warning ~ignal ha~upon pain intensity an~ other aspects of 

-the pai~ experience is not known (Thompson,. 1981). 

Sensory and procedural information have had inconsistent .. 
eft:,ects upon the pain experience (Thompson, "{981 ). Sensory 

• 

but not procedural information reduced the' distress associa~led 

with ischemic pain (Johnson, 1973). Providing sensory information 

w~thout u~ing the word "pain" reduced the anxiety associated 
• 

with cold pressor pain when compared to procedural information 

tLeventhal & Everhart, 1979). Including the word "pain" in 

the sensory information instructions 'reducëd the effectiveness 

of pr9viding sensory information only. 

,.'l'hompson (1981) speculates that the underlying theme of . 

-
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aIl types of control is the~meaning individuals attach to 

, -
~ stressful events. This meaning depe?ds upon whether or not 

o 

o 

.. 
the individual views the event as endurable, as a means tri a 

de~ired end, and as a planned event. H~ving the abilit~ to 

control the stimulus within onets repertoire May alter one or , , 

more of these dimensions thereby decreasingothe effect of 

. nociception. 

Emotional influences on pain 

The ~umerous s~cial and cognitive variables that modify 

pain perception and \~perience suggest that the cevtral processing, 

of nociceptive information can be alter~d by ps~chological 

mechanisms (Melzack & Wall, 1982). Furthermorey these social 
, , 

and cog~tive factors affect the emotional impact of ,nociceptive 
~ 

stimuli as meas~red by reduced distress, anxiety, and physiological 

reactivity. On the other hand, there is a 'widespread assumption 

that emotional experience, specifically th~ experiences of 

, anxiety, st;ess, or fear, can also modify the central processing 

of nociceptive input (see Craig, ~984; MBizack & Wall, 1982~ 
- Il 

M~rskey, 1980; Weisenberg, 1977). 

Defining anxiety, stress, anf fear have proven as problematic 

aa_defining pain. Anxiety appears to be the Most general conce~t 
( " 

of thé- three since ft encompasses a wide variety' ~f feelingÉf, 

,: thoughts, and sensations. Hayward (1975) sta,tes that a common 

theme in al~ definitions of anxiety is the associated experience 

of fear. Fear has been defined by Rachman (1978) as the 

"feeling of apprehension about tangible and'predominantly 

realistic dangers" (p. 6). Lazarus and Àverill (1972) state 
t 

that anxiety can be distinguished from fear by its anticipatory, 

symbolic, and uncertain nature. Anxiety usually involves an 

. -

. , 

• 1 
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imagined threat and this threat can~ be idiosyneratie and 

o und/sseri bable. 'B,cause of the ambiguous na tu~e of the threa t, 

-0 

. 
"0 

" 

~ 

, / 

useful coping strategies are diffieult ,for the'individual to 
, , 

envision. azarus and Aver'ill (1972) believ.ê" that a.nxiety .. . 
invol,ves a, t reat to ,cognitive ',and psychological integri ty 

whereas fear lis related t9 relatively more tangible dangers. 

Anxiety is not a unitary concept (Spielberger, 1972). 

Two forms have beên empirically established; trait and state 

anx1ety. Trait anx1ety.refers to a relatively permanent feiture 

or an,individual's personality that predisposes him or her to 

pe~ceive nondangerous situations ~s thr~atening ~nd to overreact 

to these situations ;ith astate anxiety response (Spielberger; 
1 

1972). State anxiety is transitory and u~u~lly exper~enced in ' 
, , 

response to specifie situation~. It is eharacterized by feelings 
. 

of fe-ar and tension and j"s often accompanied by' ac,tivation of 

the sympathetic and parasympathe,;tic' nervous systems, the 

endocrine syste~s'ând othJr physiological systems (E~erly ~ 
Rosenfeld, 1981). In addition, the work of Endler and his 

collee:gues (Endler_ 19.75; Endler & 'Magnusson, 1976; Ëndler & 
1 

Okada, 1975; Flood .&,Endler, 1980) indicates that there ls a ~ 

third type of anxiety whieh refl~ts the individual's 

predisposition to respond in specifie situations (such as being 

alone) with astate anxiety response. 
" 

State anxiety is difficult to distinguish from psyehological 

stress and the two terms are often used interchangeab~y. It is 

ge~erally agreed that the experience of psychological strêss or 

state anxlety ls evoked by the perception that a particular 
• 

stimulus ls threatenlng to the lndividual's psychologieal or 

, ,physical integrlty (Everly\ & Rosenfeld, 1981). This perception 



' ... ~' 

," :::zt4Pdj ,-

21 

evokes the stress response or state anxiety response which 

~ irioludes increased repGrta of fear, tension, and anxiety usually 

accompanied by'increased physiological arousal. The Interpretative 

o 

~ ~. 
prQcess leading to the perception of a threat is not always a 

/". 

consciQus one nor' ia it always reportable (Plutchik, 1977). 

Numerous situational and predispositional variables influence 

this perceptua~ process (Lazarus & Averill, 1972). Th~~, the 
. . 

evaluation of incoming stimuli does not always lead to an 

emotional response (Plutchik, 1977). The interpretative process 

ia continually reahaped aa new sensory info~~n, emotional 

experience, and physiological responses fee~~~ cognitive 

Mediators of this experiencè. 

Considerable controversy exists as to whether the perceptual 

interpretative antecedents of emotional experience are primarily 

~ognitive in nature (Lazarus & Averill, 1972; Spielberger, 1972) 

or are an Integration of cognitive and affective ~rocesBBs , ~ 

. (Mandler, 1984). Mandler' (1984) preseIlts~ model 'in which 

emotions are evoked through the coaction of autonomic arousal 

and cognitive interpretation. A discrepancy (a perception 

that does not fit into perceptual expectations or cognitive 
. 

sChemas) interrupts ongoing actions and co~nitive schemas and 
1 

produces general arousal. This arousal serves as a signal for 

oogn~tive evaluation. The degree'of interruption de~ermines 

the emotional intensity of the experienoe, and the ease through 

which the individual cart a&simila~-or accommodate the discrépancy 

determines the qualitative aspect} of the emot~on. When no 

o a-ction or thought: ia available that can terminate the interruption, 

anxiety, distress, or fear will arise. 

Once anxiety is experiena~d, cognitive Mediators reappralse 

. ~ . 

.' -

.' 
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the aigniticance of the stressor that initfates the emotional 

èxperience (Pl~tchik, 1977). This reappraisal can lead to 

coping, avoidance, ~ defensive behaviors. 

Production and assessment ~r vSYcholôgical stress 

Due to ~thical constraints, ~here is"no way to produce 

experimental conditions that will be perceived as threaten.ing 

by aIl indiVtÎduals (Patkai, 1974). Three classes of stressors 

are used in laboratory work (McGrath, 1970; cited in.Patkai, . . 

1974) • 
, 

Physical stimuli th~t involve actual or anticipat~d 

\.pain have been employed to produce threats to the individual's 

. physical integrity. Related to this .m~thodology, Lazarus, 

Spiesman, Mordxof!, and Da.vis~, (1963) develop,ed filmed events 

of physical trauma to· eV9ke a stress response. The second 

" 

cl~ss of stressors em~loys social Psych9logical stimuli th~t 

imply a threat to the psU~hological integrity' of the individual. 
, -

Evaluative threats such as c~iticism, interpersonal conflict, 

or evaluation of some aspect of t?e individual's personality 

have been ~sed to i~duce stress responses., The third class 

of stressors involves the presentation of cômplex cognitive 

tasks which evoke performance anxiety through fear of failure. 
" 

The difficulty of the task can be manipulate~, the task can be 
~ 

ambiguous, or the subject can be required to work under time 

pressure. 

Multimodal assessment of the stress response is necessary 

due to the large individual differe~ces in response to dirferent 

str~ssors (Patkai, 1974). Subjective reports of emotional 

experience include the -VAS which can be anchored by the extremes 
• 1 

of" "no stress" and "the worst possible stress". Questionnaires 

assassing anxiety to obtain more detailed information include 
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the State-Trait Anxiety Inventory (STAI; Spielberber, Gorsuch, 
\,.. 

& Lushene, 1970) which provides measures of present and general 
, ~ 

_anxiety levels, the Taylor Manifest Anxiety Scale' ~TMAS; Taylor, 
ee 

1953) which provides a measure of trait anxiety, and the 

Stimulus-Respon~ Inventory of General Trait Anxiety' - Revised , -,: 

(GTAR; Endler & Okada, 1975) which provides a measure of anxietyo 

in specifie situations. 

- The STAI consists of two scales to assess state and trait 

anxiety. Eaeh seale has twenty items with four possible responses 

("almost neverU, "sometimes", "often", and "almost alwayslt) and 

can be administered separately or together. This inventory has 

generated considerable reliability and validity data {Spielberger 
• ~ e 

& Gorsuch, 1966; Spielberger et al., 1970) and is consi~ered a 

sound measure of state and trait anxiety (Everly & Rosenfeld, • 
1981 ) • 

. 
The TMAS eonsist~ of 28 items, to be marked true or false, 

drawn from the Minnesota Mulitphasie Personality Inventory. 

Although the validity ana reliability of this measure has not 

.- been extenàively assessed, the TMAS is a popular measure of 

trait anxiety. Taylor (1953) presents data indicating that this 

instrtrment has high test-retest reliabiiity (~ = 0.88) and can 

discriminate between normal and psychiatrie patients. 

The GTAR is a multidimensional measure of trait anxiety which 

asks the subject.to rate, on a one to five seale, fifteen items 

in reference to specifie situations (evaluation, physical danger, 

strange environments, m~eting people, and daily routines). 

~ Inter-item reliability is high, the situations are relatively 

independent of each other, and neurotic individuals report more 

anxiety' than norma~ subjects~on aIl situations except physical 

• 

',' 
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danger (Endler, 1975; Flood & Endler, 1980). Normal and 

~ neurotic 1ndiv1duals report the same level of anxiety 

-

'o. 

: 
" 
c 

). 

, 
~t 
:' 

•• / 
" 

on the physical dange~ scale and thi~ seale usually has the 

highest anxiety score (E~dler, 1~5). 

Subjectiye reports of anxiety and psychologieal stress 

are not always reliable or-accurate sinee the subject may not 

want to admit these feelings or may not be aware of them (Patkai, 

1974). -Â subject may also respond to the 'demand characteristies' 

of the experiment and do what she or he thinks the experimenter 

wants (Orne, 1970). Therefore, additional self-report measure~·. 

have been developed to assess the subject's defensiveness and 

desire for approval. 

The Social Desirab1~ity Scale (SDS; Crowne & Marlowe, 1964) 

provides a vaîid measure of the individual's defensiveness and 

inclination to respond in a so~iaily appropriate fashion. It is 

a 33 item, true or false, scale that has high test-retest and 

split-half reliability (Crowne & Marlowe,~964). 

Weinberger, Schwartz, and Davidson (1 999) sugg~st using i , . 

b,oth the TMAS and SDS scores to determine differences in reporting 

anxiety. A two b~ two matrix can be tabulated consisting of 

low TMAS and low SDS subjects (true low anxious), low TMAS . 

and high SDS subjects (repressor), high TMAS and low SDS subjects 

(high anxious), and high TMAS and high SDS subjects (defenslve 

high anxious). Verbal reports' obtained from repres-sor and 
. 

defensive high anxious subjects should b~ assessed with caution 

since these subjects are less likely to respond honestly to 
, , . 

subjeo~ve questionnaires related to anxiety th an other subjects. 

The individual experiencing psychological stress exhibits 

facial expressions similar to those of pain such as .facial 
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grim4ces, knotted 9rows, and downcast eyes (Izard, 1977). 

~ Performance on cognitive tasks during_psycholo~ical stress has 

tended to support an inverted U-shaped relationship between 

stress and performance (Pa tkai, ,19741
). 

o 

~ 

Physiological indieants- of state anxiety are similar to 

thos'e associated with the pain response. These incl-ude measures 
'\ 

of muscle tension, autonomie activity (such as hea~,t rate). and 
1 

endocrine reaetions. Wi th re-spect to EMG, thé fron tal.is muscle 

group has been singled out as an area specifically sensitive 

to ~xiety and arousal and can serve as a uàeful indicator of 

the general aetivity of the striate musculature (Everly & 

Rosenfeld, 1981). 

In general, during psychological stress, measurea of \. 

autonomie activity tend to increase. The heart rate measure 

is sensitive to differences in cognitive orientation to stressora 

(Barrell & Priee, 1977) and to differences in ability to control 

,a stresso~ (Obrist et al., 1978). Levels of endocrine activity , , 
are determined either by blood or urine-analysis. The secretion , 

of epinephrine is reported to be a sensitive ~ndicator of the 
, -

stress response (Patkai, 1974). 

Ph~siological arousal can be generated by many different 

stimuli such as smoking, exercise, and intake of caffeine. 

Furthermore, eorr.elatio~ between physiological indices of 

stress tend to be low, suggesting that people differ in the 
-

pattern of activation of physiological systems (Patkai, 1974). 

The existence of:low correlations between physiological o measures aJ.so necessi tates the assessment of more than on'e 

phys~ological variable to 
, 

occurred 1n response to a 

determine is PhYSiOlO~ arousa~ 

stressor (Patkai, 1974). 

\' ---. '. 
4 .. 
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The confound in pain and anxiety assessment. This review 
i 

of asse~sment issues in anxi~t~ research reveals that anxiety 

-and pa~n are assessed in a similar f~shion. Sternbaeh (19ê4) 

reports that the overall pattern of the aeute pain experience 

is an emergenoy response that is also seen in indiyiduals 

experieneing anxiety attacks. Gross and Çollins (19~1) stàte 
, 

that both aeute <pai!l and state anxiety share common adj eeti ve 

descriptors on selr~r.eport measures. that physiologieal dà~a 

generally refle.ct activa t.ion of iden tical systems, the. t facial 

expressions in both are indicative, _of distress, and tha t complex 

task pe~formance in both is usually impeded. 
t \ 

Unique .p~tterns of arous~1~and behavior that discriminate 

between anxiety arld pain hàve not ba~n found (Gross & Collins, 

1981). In addition, correlations between anxiety and pain 
'\,. 

intensity ratings dur~ng noci,ception tend to be high. Gross . , 

and Collins (1981) eompared individuais with pain states to 

individuals with anxiety.states on a variety of self-r6po~t' 

measures. When responding to questions whie~ measured anxiety, 

subjeets with pain. did not differ from subjects with anxiety. 
) 

However, individuals with pain endorsed significantly more pain 

symptoms than individua~s with anxiety and the severity of 
-

these symptoms was greater. Therefore, self-report measures' 

remai" the Most useful d1scriminators between the experience 

of anxiety and pain. . 
Gross and Collins (1981) point out "-that research manipulating 

pain states and ~·ssessing 'chang,es in distress levels, behaviors":' 
~ . 

and pnysiological systems. is measuring the. an~iety component of 
o 

the pain experience. It is 

wi th li ttle 'or no influence 

possi~le that anxiety can"be mO(ified 
j \, 

on direct measures of the pain -' 

\\~ 
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experienee. Direct measures of pain inelude pain intensity, 
A • 

threshold, tolerance, and other subjective report and 

psychophysica},. methodologies that require the subj eet to 

report on some aspect of the pain being experienced. 

" -Zhe relationship between anxiety and pain 

Nocieept.ion is a physical stressor that may evoke anxiety 

and psychological stress. When anxiety is associated with tissue 

damage, it is generally assumed that the severity of the pain 

is increas ed (Be..e~her, 1966; Merskey, 1 980) as weIl as the 

frequency of pai~complaints and other related behaviors (Melzack 

& Chapma?, 1. 90. Prolonged psychosocial stress of a mare ~ 
general nat~~ has been implicated as a factor in the exacerbation 

of aeute pain states and length of recovery tirne after surgical 

and other medical procedures (Sternbach, 1974; Volicer, 1 978a) • 

Furthèfmore, the level of anxiety due to psychosocial factors 

or personality.disposition that is present prior to nociception 

ia thought to increpse the subsequent pain experienc~ !Sternbach, 

1968). However, Gross and Collins (1981) caution "since anxiety 

and pain share identical features both in terms of assessment 

and treatment, statements ,concerning the role of anxiety in pain 

or pain in anxiety are generally confounded by the interrelationship 

of these two states" (p. 376). 

It is important to acknowledge Cassel's (1982) criticism 

related to the separation of pain from the distress associated 

with it. The ethical and humane'practitioner is devoted to 

reducing the suffering that patients experience in addition to 

determining and alleviating the cause of that suffering. 

Treatment studies and research aimed at finding ways to reduce 

anxiety and suf!sring are essential to improve the physician's , 

'. - . 
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capacity to aid the p'atient'~ recovery. Ample evidence exists 
" 1 

that reducing the anxiety associated with acute pain reduces 

drug requests and other pain behaviors, increases compliance 

with medical procedures, and speeds up recovery time (Hayward, 

1975; Leven thal & Everhart, 1979; Melzack & Wall, 1982). Thus, r 

reducing suffering must b~onsidered an essential (yet seldom 

directly administered) part of th~ treatment process. 

However, for pUl'pOS es of brevi ty and clari ty, -this review' 
'''' 

of the relationship between anxiety and pain will consider only 

those studies which report a direct measure of pain. 

Clinical studies. Volicer (1978a) m~asured the stress due 

to hospitalization in 535 medical and surgical p'atients. She 

correlated stress ratings with pain ratings taken both pre and 

post discharge, contfolling for age, seripusness of illness, and 

other relevant variables. Patients who sbored ~igh on hospital 

stress reported more.pain, lower physical status during 

hospitalization, and less tmprovement after discharge than 
, ' . 

pati'ents low in hospital stress. In addition. level--of life 

- stress prior to hospitalization was posi~lve~~ correlated with 

self-report of pain intensity during hospitalization. 
, 

Melzack, Taenzer, Feldman, and ~inch (1981) assessed the 

efficacy of prepared childbirth training in reducing labor pain 
.. . 

as measured by the MPQ in primiparous and multiparous Yomen. 

Prepared childbirth training usually consists qf classes that 

instruct the mother in obstetrics, breathing, and relaxation 

exercises. Primiparas who received childbirth tnaining showed 
, 

significantly lower pain scores on both sensory and affective 
.. 

dimensions compared to primiparas who had not received 

ohildblrth training.' 1 Mul tiparas reported signif'icantly Iesa 
\ ' 

~~~-----

\ 

. ' 
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pain on the MPQ than"primiparas, but there tiare no di~rere)lces 
1 

between multiparas who had rec~ved.childb1rth training and 

those who did note M~lzaek- et al. (1981) emphasize that wi th 

or without training, labor pain is one of the ~everest forms 

of pain recorded by the MPQ. 

Anecdotal evidence suggests th~t people who experience 
Ji' 

extremely high arousal (on the b,attlefield, in sports events, or 
, 

dangerous situations) do not exp~rience pain until these ongoing 

activities cease (Craig, 1984: Melzack & Wall, 1982; Merskey, o -
1980'). In conclusion, the clinical evidence s~uggests tha t l~w 

levels of anxiety may reduce sensory and affect'1v~ aspects of 

pain yet not abolish i t, moderate to high l,evels of st;eés may 

increase pain intensity, and extremely high levels of arousal 

can abolish pain perceQtion for a period of time. 

Trait anxiety and pain. Th~ ind~vidual's predisposition - , 
: ' 

to be anxious has been implicated as a factor that may increase 

the severity of the pain experience. For it'1stance!,~ Spear (1967) 

noted that pain complaints in psychiatrie wards are highest in , 
o 

patients suffering from depression, anxiety, and hysterical 

neuroses. 

40. Dougher (1979) chose subj ects who were high or low in . ' 
anxi~ty on the basis of their TMAS s~ores using (approximately) 

, , 

the highest and ~owest deciles. High trait an~ious subjects 

had s'ignifiC'antl'y lower pain thresholds than ,low trait anxious 

subjects when pain was produced by.pressure sti~ulation. 

Six pain threshold determinations with two different weights 

were made for signal detection analysis. This analysie found 

that both of the groups were able to discriminate betweeh 

the otwo weights in a similar fashion. However, the high 

\ 

. . 
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trait anxious subjects were more likely than low trait anxious 

subjects ta label the difrerent stimuli as pain!ul. 

In contrast, Von Gr,arrenried, Adler, Act, Nuesch, and Spiegel 

(1978) found no relationship between scores on the TMAS and VAS , 

rfttings of pain intensity during ischemiê arm pain. 

To conclude, inconsistent results hav~ been reported 
, t 

concerning the relationship between trait anxiety and pain. 

When Bubjects at extreme ends or the trait ~re being Icompared~ 

high trait anxious subjects appear to be~more reactive to 
" 

nociceptive stimuli t~an low trait anxious subjeèts. In 

addition, Weisenberg, Wolr, Mittvoch, Mikulinc~, and Aviram 

(1985) reported {hat trait anxiety can interact with the 
, , 

experlmental situation to produce difrerent effects on the 

pain experience. In this study, individuals with high trait 

anxiety scores on the STAI ~eported higher pain intensity ratings 
l ' 

.. 1 • 

on a VAS than low trait anxious subjécts'when the shocks were 

predictable but not when the shocks were unprèdlêtable. . -' . 

State anxiety and pain. Three dirferent research strategies 

have been employed to study the err~cts of state anxiety on 

pain perception. The first involves assessin~ the level of 
.. 

state anxiety through psychometrie instruments and then determining 

the relationship between anxiety scores and different pain 

parameters. The second strategy employs experimenta~ manipulatio~s 

that increase anxiety, 'then assesses the subsequent pain 

experience. The th.ird approach uses techniques that reduce 

anxiety or arousal and then aBsesses the pai,n experi-ence. 
1 

, -\ ........ 

Unde. Slever, Post, ~i~erBon, Bouleng~r, and Buchsbaum 

(1982) assessed state ~nxiety using the STÀI and applied 
; 

signal detection theory (SDT) analysis to shock intensity ratings 

\ 

~ 
/ 
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that centered about the pain threshald leve1. They reported 

~ that the higher the state anxiety scorès, the lowar the ability 

,of subj acts:- to. discriminate between shock intensi ties. 

o 

Brown, Fader, and BaFber (1973) obtained astate anxiety 

sc~le f~m the Multiple Affect Adjec~ive Checklist - Today Form. 

They reported no correlation b~tween anxiety scores and pain 

threshold, tolerance, or intensity ratings in either pressure 

or cold pressor pain conditions. In addition, Von Graffenried 

et âl. (1978) found no correlation betweep state anxiety (the 

questionnaire is not named) and the time to reach 75 on a 

zero to 100 VAS during ischemic arm pain. However, the sooner 

~h9 ~ubjects reached 75, the more likely they were to report 

higher anxiety ove,r the second and third. t,rials of ischemic·t 
1 

pain. 

" Thfs reseaich indicates"that scores on state anxiety 

questionnaires are not particularly usefàl to predict pain 

threshold,'tolerance, or intensity ratings. 

, Of thè two'types of experimental manipulations employed 

to increase state anxiety, the Most commonly used stressor 
~ 

involves creating conditions that threaten the subject's 

physical integrity. Threats to ·psychological integrity have 

not been freque~tly employed. 

f 

Threats .... t"o physical integrity can be manipulated by 

providing instructions that emphasize the ~trength of the stimulus 

or the painfulness of the upcoming stimulus. Hall and Stride 

(1954; cited in Melzack & Wall, 198Zr'reportad that using the o word "pain ll in the in~tructiens given te psychiatrie patients 

who received electric shock &timulation was associated with 
,/ 

r~..R9rts of higher pain in tensi ty levels than when the word "pain" 

. - --
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was absent. Sternbach (1968) found that magnitude estimates .~/ 
~ '. { 

of "electric shock intensi ty were significantly higher in ~ subj ects 

,told to expect an incre~se in shock intensi ty ievel compared 
- , 

to subj ects who were told to expect the same sl!ock in tansi ty. 

Haslam (1966) emphasized the importance of:- assessing the " 
.-

- subj eet' s appraisaX of these instructions to determine if they 
• 

were actually stress .. provoking. . He reports tha t only subj ects 

who stated that they were anxious about the probability of 
~ 

receiving a strong shock during radiant heat nociception reveal~d 

a significantly lower radiant heat pain threshold. However, 
,,:~ 

Malow (1981) "produced anxiety (as measured'by verbal, physiological, 
" 1 

and combined indices L .. by threa t of shock' during pres sure pain 
, 

1 
and round no differences in pressure pain threshold between 

threa t'and no threat condi tions~ SDT analyses round that the 

threat impaired the a~ility of anxious· subjects to, discriminate 

betwe~n different pressure weights. The subjects who showed 

both verbal and physiological inàices of anjxiety ~lso ShOW~ an-=­

increased tendency to report pain • 

. ~ In a ~ela ted study. Nisbett and. Schachter (1966) reported' 

that subjects given attribution of arousal instructions and a 

pail\ warning did not show the same increase in pain tolerance 

as the subjects given only the' attribution instructions. 

In conclusion, there is relatively strong evidence. that 

when anxiety associated with phys~cal integrity is manipulated 

1'- through instructions about the strength or painfulness of a;j 

• future nociceptive stimulus, pain perception and experience o at'e in tensified. The mecl:lanisms that may be responsi ble for 

this effect will be discussed in the next section • 

A paucuty of studies have manipulated threats to psychological , " 
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integrity to assess the relationship between t~s type of 

" -- "'" anxiety and pain. Weisen berg, Aviram, Wolf, and Raphael! (1984) 

, c~m~red two types of anxiety in a study using four electric 

o -

shocks. kIl subjects received a seriaI anticipation learning. ~ 

task and were instructe~ to watch two rows of lights during the 

experiment. Subjects received one of five instructions: 

1) High anxiety .. , pàin focus; subj ects were lnstructed to pay 

attention to the lights and for safety purposes to immediately 

-report if the red light went on; 2) High anxiety task t'ocus; 

-subj ects wer~ provided instructions that, the learning tasle was 

a dynamic measure of intelligence; 3) Combined high anxiety 
• f' 

focus; sllbj ects recei veçl both sets of instruction s: . 4) Low 

anxiety pain focus; subj ects received instruction s about the :', 

shock's safety and were as~ed to 
• r 

on the lights to focus answer 

questions about them; and 5) Low anxiety task focus; subj acts ;/ , .. 
were told to do weIl on tQe task. Anxiety intensity was rated w

" , . 
on a ·VAS after the first and ,third shocks and pain intensity 

1 ,. 

w~s rated on the VAS after~the second and fourth shocks. Heart 
, 

'z..ate (HR) and skin co~ductance (SR) were moni tored as well as 
r 

task pert'ormanc'e. \ 

',I~ gen~ral·, the resul ts from, th~~~texperimental 
) l ' 

q~estionn~!rea_indicated that the 1 combined and high anxiety 

pain focus groups reported the highest fear of shock and the high , 
" 

anxiety task focus reported the lowest'fear of shock. The VAS 
" 

anxiety ratings indicated that the t'hree high anxiety groups 
i 

reported significantly more anxiety than the lov anxiety groups. . . 
" 

The anxiety task fo~us group made the Most errars compared ta 

other groups on the task. These measures suggest that the 

anxiety manipulations were effective yet HR did not dif't'er 

" 
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• 
between group-s and SR was lowest in the high anxiety task 

; 

focus. There were no differences between groups on the pain 

intensi ty ratin,gs obtaine.d after the shoc'ks yet there was a 

trend for the combined group to report the highest pain. 

Therefore, moderate levels of self-rèported anxiety were 

created in the anxiety condition yet_~his anxiety did not 

appear to influence pain\ intensity. It is important to note 

that supjects reported the shock intensity a~'relatively mild, 

averaging from 20 to 40 on the zero to 100 VAS. A floor effect 

may have been operating in whic~ relatively mild nociception 
, 

is not sU$'ceptible to these types of anxiety'manipulations. 

- Mayerson and Rhodewal t (1984) reported that sijbj ects 

given negative performance feedback on verbal intelligence tests 
• 

reported higher pain intensity ratings during cold pressor pain 

than subjects given positive pêrformance feedback. However, 

these authors were not investigating the relationship between 

anxiety and pain and thus, ,the presence of increased anxiety 

in the negative feedback gi""oup 'compared to the positive feedback 
<il \ '" 

group, was not adequately assessed. 

In conclu~ion, the t~o studies that manipulated threats 

to psychological in tegri ty and obtained pain intensi ty ratings 

reported different resul ts. It ls possible that thes~ 

manipulations affect the p'erception of strong nociceptive stimuli 

. (such as cold' pressor) but not milder nociceptive stimuli. In 

addition, the effects that these manipulations have upon other 

direct measures of the pain experience such as tolerance or 

~ the MPQ has not been assessed. 

The last area of research assessing the relationship between 

.L __ ~ 
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anxiety and pain involves reducing anxiety through the use of 

anxiolytics, relaxation~ and other arousal reduction techniques. 

Anxiolytics have been used to reduce anxiety in acute pain states 

and include diazepam, chlordiazepoxide, and meprobamate ~Pert, 
\ 

1980) • 
\ 

Chapman and Feather (1973) reported that diazepam reduced 

etate anxiety (on a five word category scale) scores over time 

during ischemic arm pain and increased tolerance time compared 

to a placebo. In a second study, they·reported that diazepam 

increased pain tolerance to ischemic pain compared to aspirin. 

but th$re were no dif:ferences in state anxiety scores. In a 

third study; SDT a~alysis indicated that neither placebo nor 

diazepam a:ffected the ability of the subjects to dî~criminate 

betveen radiant heat stimuli of varying intensities or the 

~, 

willingness of subjects to label various in~ensities as pai~ful. 

Stern, Brown, Ulett, and Sletten (1977) reported that the pain, 

ratings obtained on a zero to four category scale were not 

aff~cted by diazepam, placebos, or aspirin during either cold --
pressor or cuff pain (pressure produced ~y in:fla~rng a blood 

pressure cuff to .300 mG). 

Relaxation training and transcendental Meditation reduce 

anxiety and physiological arousal (Hofrman et al., 1982; 
JI -: .... ~ 

Shapiro, Schwartz, Fer~uson, Redmond, ~nd Weiss, 1977).· Bobey 
- ~' 

and Davidson (1970) reported that presenting a relaxation tape 

\ 

'-..... ___ prior to radiant heat 0r pressure nociception produced the 

highest tolerance level d~ring both stimuli in comparlson with ~ 

a cognitive rehearsal ~ape, a 'stress' tape o:f women in labor, 

and a control tape. 

Mills and Farrow (1981) compared the responses.to cold 
< 

\ ( . -
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pressor pain ot advanced medi tators vi th con trol- -eub'j ects. 

~ Pain intensity ratings did not ~itfer betveen groups but pain' 
, 

tolerance vas significantly grea~er and distress ratings vere 

'significantly lover in the meditators compared to the control 

group. 

Clum, Luscomb, and Scott (1982) selected subjects for 

°moderate to high levels of anxiety associated vi th painful 

stimulation. Subjects were given relaxation training, relaxation 

instructions, or a cogn~tive strategies package to use during 

ischemic pain after establishing a baseline level ~f anxiety 
l 

an~ obtai~lng a cross-modality mat ching estimate of ischemic 

pain. Relaxation training reduced distress ratings during 

ischemic pain and the measure of pain ~ntensity obtained after 

nociception. Cognitive strategies radu~ed pain as maasured 

by cross-modality matching. Relâxation instructions did~not 

produce any.significant affects on these maasures. 

In conclusion. anxiolytics, relaxation, and Meditation -' 

increase pain tolerance relative to control conditions yet 

havè inconsistent effects on pain intensity ratings. 

Conclusions. Tht"s section reviewed the influence that 
• 

anxiety and psychological stress have upon the pain expe~ience. 
\ 

, Itwas argued that anxiety and pain ahare many identlcal 
\ 

assessment features and much of the research data has inferred 

pain reduction when in fact, anxiety vas being ~nfluenced. 

However, reducing the suffering and anxiety associated vith 
! 

pain is an essential faotor in improving patient care. It waà 

~ also stated that stress from sources other than nociception 

can increase the distress assooiated vith it. Nev.ertheless, 

this review focussed on the research that directly assessed the 

l • 

'. 
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pain experience. -
Clinieal and anecdotal evidenee indieates that low levels 

ot anxiety ean reduce the sensory and affective aspeëts of pain, , 
moderate to high levels can increase pain, and extremely high 

levels of anxiety and arousal can prevent the perception of. 
-

pain for a period ot time. Trait anxiety, as assessed by 
1 

psychiatrie diagnosis or psychometrie methods appears to affect 

pain perception if extremely high and low trait anxious 

individuals are being compared. There is not enough evidenee 
'\ . 
\~o state'that scores on state anxietl questionnaires ftre relatea 
\\ 
to the subsequent pain ex~erience. 

When levels of state anxiety and psychological stress 

are manipulated, the efr.ect on the pain experience depends on ~ 

both the nature of the manipulation and the pain assèssment 
'0 

measures. Increasing the anticipa'tory stress associated wi th 

nociception increases pain on a number of response parameters. 

When creating state anxiety by threatening the psychological 

integrity of the subjee~, inconsistent effects upon pain 

intensity have been reported. The effect that threats to 

psychological integrity have upon pain threshold, tolerance. the 

MPQ, and other assessment methods has not been investigated. 

Anxiety reducti~ techniques increase pain tolerance but there 
') 

is no strong evid1ence that this type of manipula,tion influences 

other pain parameters. 

Theories of anxiety' s effects on the, pain experience 
i 

Melzack and Wall (1982) diseuss two ways that anxiety ean 

affect the pain experience. First, i t- can open the "gate" at 

the level of the first transmission eell; that is, anxiety ean 

facilitate firing of the transmission eells at the spinal cord. 
\, 

Il _ ...... --
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Second, within higher ccrtical structures, the "motivational o affective" syst'em interacts wi th central control processes HO 

that 1) the "s~nsory-discriminative" system is influenced, or 

2) the gate mechanism at the spinal cord level is a·ffected. 

This is a more sophisticated and accurate neurophysiologic~l . 

model than traditional medical ones (see Guyton, 1981; Cassem, 
\ 

1983) which a'ssume that anxiety is 'a reflexive response evok'ed, 

by "pain" impulses! However, this proposaI does not offer a 

meana of predicting when anxiety will affect pain at a perceptual 

leve~. It of~ers a use~ul explanation of how the pain experi~nce 

was modified yet cannot predict when this will happen •. To predict 

, this. effect, reference must be made to social-psychological 

mechansisms. 

o ,T .. he variety of experienc~s subsumed under the label "anxiety" 

interact in dif'f'erent ways with the variety,of' experiences" 

aubsumed.,_~~er the label "pain fi. For c,lari ty, measures of' 

the pain experience will be div,ided into two categories: direct 

and indirect. Direct measures include pain threshold, tolerance, 

and intensity ratings, signal detection Methodologies, and 

multiple adj ective checklists, such as th's MPQ. Indirect measures 

are usually referred to as pain behaviors and include pain 

complaints, distress" su~fering, Medication requests, length of 

recovery time, activity level, and task performance. 

Anxiety can a1so be classified into two ~ategories; anxiety 

that ls dire?tly related to the pain experience and anxiety that 

ia note Weisenberg et al. (1984) referred to these two types e, as relevant and irrelevant anxiety. Relevant anxiety includes 

the anticipatory psychologica1 str~ss associated with tissue 

o damage, hospltalization stress, and genera1 fears of physiea1 

\ 
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trauma. -These ractors are present prior to no~iêeptidn. Once 

nociception occurs, relevant anxiety refers to the perception 
'1 

that the stimulus constitutes a threat to the individual's 

physical and psychological integrity. Irrelevant anxiety include~ 

t~;;"i t anxiety, in terpersonal èonflicts, occupational stress, 0# 

perform~ce anxiety, and other types~ anxiety that are- evoked 

from sources not relate~o the nociceptive input. 

Cassel (1982) discusses the relationship between relevant 

anxiety and pain behavior. Pain behavior is evoked by the 

perception that the nociceptive stimulus produces a threat 

to both physical and psychological integrity. This perception 

can arise from a host of factors that include when the person 

feels that there is nothing he or she can do to cope witn the 

experience, when the'pain is overwhelming, when the source of 

the pain is not known, when the meaning of it is dire, and when 

the pain is chronic. The threat to physical and psychological 

• in tegri ty creates suffering and suffering creates a strong 

motivational drive to obtain relief. Cassel (1982) believes that 

the presence of relevant anxiety predicts the occurrence of 
,", 

sufrering and &:>ther pain rela ted beha.viors. 

Weisenberg et al. (1984) have proposed a mo~e general 

theory of the relationship between anxiety and pain. They-­

believe t~at relevant anxiety increases the pain experience 

in general but,irrelevant'anxiety does not.~jse authors 

propose that pain ia influenced by relevant a~ety (but not 

'" irrelevant) becauae individuals attribute their anxiety to the 

nociceptive stimulus when it ia relevant but do not make this 

attribution when ~e anxiety 
~-

ia irrelevant.( 

Theae t~eorie8 have intuitive appeal ""-sinee 

-'\.~ "'" Q • -- ---~-- --
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that "knowledge of anxiety level" per se is not adequate to 

prediot the reaction'to pain" (Weisenberg ~t al., 1984, p. 372). 

lb addit~on, a nu~ber of research investigations discussed 
, 1 

~ earlier ~upport the-hypoth~sis that relevant anxiety incireases 
~ 

-

the pain experienoe when assessed by both direct and indirect 

measures. 

However, irrelevant anxiety also increases direct and 

indirect assessment measures. Volicer (1978a) found the level 

of life stress prior to hospitalization was positively correlated 

with pain'intensity ratings during hospitalization as weIl as . -'" .. being oorrelated with several pain behaviors. Extremely high 

trait anxious individuals tend to give higher pain intensity 

ratings and show more pain behaviors than extremely low trait .. 
~nxious Individuals. There ié also some evidence that 

evaluation threats can increase the pain experience. Furthermore, 

it ls diff.icult to arguê that the efficacy of anxiety reduction 

technique~ is due to reducing relevant yet not irrelevant anxi~ty. 

To conclude, there ls a good deal of evidence to propose 

that when relevant anxiety is increased or decreased, the pain 
1 

experience i~ also increased or decreased. However, the pain 

experience can also be influenced by irreleva~t anxiety. Less 

research has been conducted to investigate this effect and, 

therefore, no further conclusions can be drawn. 

Chapman (1978) states that anxiety becomes assooiated with 

pain when "ongoing pereeptual routines are disrupted by the 

~ocurrence of pain" {p. 1~9}. If the disruptive effects that 
~ -

nocioeption has upon attentional mechanisms can be reduced, the 

.anxiety and distress assooiated with pain will also be reduced. 

He"t'.gives evidence that virtually aIl mlmiplllations to date that 
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have modified the p'ain experience act by ei ther increasing or 

decreasing the disruptive and disorgani~ing effect that 

nociception has upon o~her ongoing cognitive activities. 

Mandler (1984) states that when no response is available to 

terminate this interruption, anxlety, distress, and fear will 

arIse. 

The reverse of this theory may also be useful to explain 

the influence that an~iety has upon pain. That is, the pain 

experience is modified when the perceptual routine of nociceptive 

stimuli is disruptèd by the experience of anxiety. The 

experience of anxiety (relevant and iTrelevant) prior to and 

concurrent with 'nocicé~tion can dlsrupt the individual's abili~y 

to process nociceptive input accurately and reliably. The 
" 

disruptive effects of anxiety impede the,personts attempts to 

evaluate incoming stimuli in reference to its salience, sensory 

qualities, harmfuln,ess, and so on. Mandler (1984) postulates 

tha~ p~ychological stress ~ives ri~e to in~ernaL autonomie signals. 

These signals require some conscious capacity and thus, ~hey 

in terfere wi th ongoing,_ perceptual and cogni ti ve routines •. While 

this interruption continues, ~ttention and processing of certain 

aspects of the situation is reduced. The aspects to which less 

focal attention is. paid are those that initially attracted a 

lesser degree of attentional focus. If no available though~ 

or action is available to handle the situation, anxiety will 

arise maintaining a high level of arousal and reduced ability 

" to process perceptual information'; In brief, anxiety disrupts 

~ the individuai's ability to effectively analyze nociceptive 

information. 

This modified version of Chapman's (1978) and Mandler's 

• 

" ' 
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levels of anxiety 

disruption n " hyp~thes.~_ ~S that if 

and stress are present, tha.....evaluation of 

42 

low 

sensory events ia unaffected~~f moderate to high levels of 

anxiety are present, this analysis becomes disrupted and the 
.' 

scores from pain assessment measures would beêome more variable • . , . . 
Also under these circumstances, individuals would tend ta, 

\ 
\ 

experience more pain and distress and become more suggestible 

while they were sorting out different sensations and emotions: 
~. 

~xtremely high anxiety could totally disrupt the experience and . - " 

p'rocessing of sensory information since cognitive proces'ses 

would be absorbed elsewhere. This efTect would become more " , 

pronounced as the strength of the nociceptive stimulus increased. 

As this input increasea, there would be mor~ disruption of 

ongoing perceptual routines creating new sources of anxiety 

which w9uld further'impede evaluative processes. 
" , 

Attribution theory can help explain how individuals sort 

. 
,,~.) 

" ' 

, out the different sensory and emotional experiences that are 

~:; ... 
! 

'-

co-occurring during the combibed experiences of anxiety and pain. 
}.. 

When the individual attributes the source of anxiety to the 

nociceptive input, a moti~ftional dri~e to stop this input would 
1 

be created and pain behaviors would e~sue. Wh en the individual 

attributes the feeling of anxiety \p a different source, pain 
, ' 

behaviors May be attenuated. However. the di~~ct measures of 

pain would remain more variable and indicate a higher severity 

due to the diso~anizing effects of the experience of anxie~. , 

Furthermore. if thf\ anxiety is reduced by the att,ribution, the 

Indlvldual's abillty to effectlvely evaluate incoming stimulj 

vould be restared. 

There have not been any direct empirical i~Yestlgations of 

.. • 
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the·present author's modified version of the perceptual 
• 1 

disruption hypothesis. SDT analyses of the relationship between 

anxiety and pain indicate thit as anxiety increases, the abi~ity 
, \ 

of the subject to discriminate between different intensities 

becomes impaired (Unde et al., 1982; Malow, 1981). L~w levels 

.of anxiety produced by relaxation and other anxiety reducing 

techniques do not impair this ability (Chapman & Fea~her, 1973). 

Dougher (1979) did not find this effect when comparing high 

and low t~ait anxious subjects yet this.finding may be due 

to the fact that only one stimulus pair was employed in his . 

study. Schumacher and Velden (1984) report ane~dotal evidence' 

that one extremely anxious subject was virtually unable to 

discriminate between electric shock intenpities. 
-

Numerous social and psychological factor~ other than the , 

experience of anxiety affect the pain experience. Only a 
\ 

handful of studies have controlled for t4ese variables. In 
: 

addition, very few studies have_~ade-tlie distinction between 
v ,~--- ( , . 

relevant and irrelav~~xiety and only one study has made 

the distinction between direct apd indirect measures of pain 

(Gross & Collins, 1981). Therefore, itiis not possible to 

evaluate this theory or any other theory which addresses 
, , 

- relationship bet~een pain and anxiety on the basis of the 

existing :èvidence. 

Design and goals of the present study 
.f 

~ 1"1 J 

The present study W~8 designed to assess the relationship 

be~ween anxiety and pain~'py comparing the effects of relevant 
~ , 

and irrelevant anxiety on a number of direct and ind1rect ' 
" , 
" 

measures of pain. In addition, it was designed to control for 
r' 

• 

'\ 

a number of social and psychological variables that can influence 

. -
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the pain experience. \ 

The major objective of this study was to compare Weisenberg 

et al.ls (19~4) attribution theory with the present author's 
\. 1 ' 

modification of Chapman'~ (1978) and Mandlerls (1984) perceptual 

~ disruption hypothesis. Both theories agree that the experlence 

of anxiety during pain is not a reflexive ~esponse of the neryous 

s)·stem. The attribution theory proposes that relevant anxiety 
l , 

wi~l increase the pain experience whereas irrelevant anxiety 

will note The perceptual disruption theory predicts that as 
"\ -

anxiety of any type increases, direct measures of the p~in 

exp.erience will increase par,ticu1;arly if the nociceptive stimulus 

is relatively intense. Attributiorts of anxiety to or away from 

the nociceptive input woùld cause an increase or decrease on , 

indiract. pain measures. 

Sixt y-four male uhiversity students vere paid to participate . , 
• 

in the present study. Immediatel~ before the experiment, eàch 
~: 

subject completed questionnaires that assessed relevant 

demographic d~ta, repor~ing style, and le~els of state, trait, 
1 

and situational anxiety. After the experiment, each subject 

vas Interviewid to mea~ure the quaiitative aspects of the 

experience. 
~, -

Throughout the experiment, durjng Baseline, Pain, 

and Recovery periods, continuous measures of heart rate (HR), 

frontalis electromyogrAphic activi ty (EMG)" and pain and stress 

intensity ratings (using a VAS) were recorded. One,pain 

threshold and one tolerance rating was'obtained during the Pain 
) 

periode Facial expressions were videotaped fr'om the seventh 
. 
and eighth minutes of Baseline, the first and last minu~es 

of the Pain period. and the third· and fourth minutes of the 

Recovery periode 

-
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Psychological stress vas manipulated by using different 

instructions prior to the application of the nociceptive stimulus 
l, 

(pressure pain applied to the index .finger). Sixteen subjects 

vere told that the subsequent experience could be dangerous 

(Pain Plus Pain Warning; P+PW). Sixteen subjects were told that 

their behavior was being monitored and that immediately after 

t~e pressure they would receive a stressful interview related 
. , 

to this evaluation (Pain-Plus &tress Interview; P+SI). The 
. ' 

Pain Only '(PO) group ~onsisted of sixteen subjects who were not. 

given an explicit warning. A fourth group of sixteen subjects 

received the stress interview instructions without receiving 
'"' 

pressure pain to verify the stress-producing effect of these 

(instructions. Numerous research projects have indicated that . . 

a pain warning increases ~elf-report of anxiety and aroùsal 

(see prev10us section). Therefore, there was no comparison 

group employed for this condition~ 
, 1 

, ' 
~irect' measurer'f the pain experience that vere obtaine.d 

in this study included the VAS o~ pain intensity whi~h was 
.' , . 

recorded at 60 sec~nd intervals, pain threshold, tolerahce 

and endurance, the MPQ, and the Graèely descriptor scales. 

These tvo detailed scales vere comp.let,ed immediately after the 

recovery period~ Indirect measures of the pain experience 

included the VAS of stress intensity which vas recorded at 
, .. 

60 second intervals, HR, EMG1 and facial expre~'sion. These 

indirect meaaures of the pain,experiènce vere considered to 

be indicative of the experience 'of atre,ss and anxi~ty\.t~at 
. . 

vas occurring during the 'experiment and, therefore ~ could not' 

be considered to tap only the experience of painr 

, p, &J;iiQ! 
• l 

, 
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It was hypothesized that'all groups that r~ceived pressure 

, ~ ~ r 

pain would report that the stimulus was painful. 'However, 
' . 

./ 

only t'he P+PW and P+SI groups would show increased anxiety 
, -, 

o and arou sa!" during the initial stages of nociceptio~: .. This 
.. 

-, w6uld be due ~ to the stress-provoking effects of the instructions. '. 

If the attribution theory is correct,> relevant anxiety 

(but not irrelevant) affects the pain experience. Therefore, 

thi P+PW subjects 1and not the P+SI subjects) would s~ow 
" 

increased responding on the direct and indirect measures . l 

compared to the PO subjects. 
'. 

.' ~ 

If the modified perceptual disruption theory is correct, 

both the P+PW and P+SI gro~ps WQuld 'ho~ increases ol' the 

direct pain measures relative to the PO group~ Relevant anxiety 

would influence the indirect measures of pain. Thus, th~ P+PW 

subjects would m~ifest increased HR, EMG, and stress intensity 

ratings throughout the pain period and increased facial . 

expressions of distress when compared to the PO subjects. 

The responses from the indirect pain measures obtained from 
... _- . 

the P+SI subjects would show a decrease fro~ the beginning to 

"' 

the end of the pain period since the source of.the anxiet~ ~ 

is not related to the nociceptive stimulus. 

This study was also designed to address several subsidiary 

goals. A comparison of subjects who reported tQlerance during 

pressure pain to subj ects who did not was conducted. Fin,ally; 

_ since few studies have employed a multimodal assessment of pain 
-

F and anxiety, the relationships between the measuras were also 

~ examined. 

...... ,-"~ 
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METHOD 

Subjeets \ ! 

. ~'. \, Sixt y-four male English speaking McGi11 University stu<fents 

~ranging in age from 18 to 34 years (Mean = 21 years) par~icipated 
in the present study. They were reeruited through notices 

plaœed in the University Student Center, Engineering Faculty, 

and Psychology Department. The notices briefly'described the 

nature' of the experiment and offered $10 for part~cipation (see 

. Appendix A). Sevehty individuals contacted, the experimenter 

and received a participant1s manu al th~t gave a detailed rationale 

for the study and descrïbed w1:iat was expected of them (see 
'F,< ' 

Appendix A). Sixty-five students agreed to participate after 
'. 

reading the manual. Three could not due to scheduling confl~cts; 
"", -

two would not due to the nature of the experiment. Potential 

subjeets were screened for the existence of medical problems. 

- One individual was excluded due to high blood pressure. Prior 

to the 'study, eaeh subj ect was asked to read and sign an 

informed consent agreement (see.Appendix A). 

~he first 48 subjeets were randomly divided into -the 

th~ee groups entitled Pain Only, Pain Plus Pain Warning, and 

Pain Plus Stress Interview Warning. The last 16 subjects were 

assigned to the fourth group, Stress 'In~ervie~ Warning OQly. 

The Mean ages for each group were 21, ~O, 21, and 21 years 

respEfeti vely. o Apparatus 

The experiment wa~eondueted i~ the Clinical Psyehophysiology 

Laboratory of the MeGill University Department of Psyehology. 

~ .. 
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This l,aboratory consists of two adj oining rooms; an Experimenter . 

- ( 
room and a Subject room, connected by a do or and a one-way 

mirror. 

Each subject remained in the Subject room for the duration 

of the experiment. This room was 3.05 m by 4.27 m, sound 
. " 

attenuated and lit by fluoresc~nt overhead lights. The brightness 
'" \{, 

of the ligl'~ts was contZ:0lled by the experimenter using a 

rheostat set at five eighths of full position for aIl subjects 

(.35 cd/ft2). 

The temperature of both ~ooms~was set by the experimenter 

at 24°C. The amount of electrical interference, or r~oi~ei was 
,~ \ .. 

assessed using the procedure recommended in Section 6.8 of the 

G,rass Instruments Polygraph Manual f'or Polygraphs 7 and 78 
~ 

(Grass Instruments Corporation, Quincy, Mass.) for detection of 
, " 

perceptible electrical interference in the Subject rtrom. 

The subject room (see Appendix A) was furnished with tables 

and chairs placed against opposite walls and a file cabinet in. 

the corner of the room. On top of the file cabinet was a painted 

wooden box whic?:~~lU~.ed the video camera. - An electrovoice 6.3 5A 

Dynamic Omnidirectional microppone (impedance = 150 ohms) was 

suspended from the wall flush with the one-way mir~or. This 

microphone was used to allow subjects to communicate with the 

experimente~ du~ing each sesaion. 

Each subject used the table and chair opposite the one-way 

mirror bérore and after the experiment to complete quest+onnalres • 

During the experiment, each subject was seated in a padded chair 

facing t~ file cabinet i' a pos~tion so t~at the aperture of the 

video camera was 3.05 m fr~m the top of tn~ back of the chair. 
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The upper third 6/ ~he subject's body could be videotaped via 

the camera and the subject's ent1re b~ could be seen in.profile 

. from the one-way mirror._ 

Binding posts, consisting of two Grass Model 7P511 inp~t 

" cables (Grass#Instruments Corp., Quincy, Mass.), vere attached 

to the b~ck of t~e padded chair to obtain the chest 

electrocardiogram (EKG) and frontalis electromyographic activity 

(EMG), and for the placement of a ground electrode. The cables 

(and aIl others leading from the Subject to the Experimenter 

room) ran through a 20 cm by 20 cm.hol~ at the bottom of the 

wall,behind the padded chair~ These two cables vere attached 

to.. the polygraph in the Experimenter room. 

The padded chair included a ,desk top which contained- the 

pain/stress rating box on the right side and the strai,n gauge 

pain stimulator on its left. The surface of the rating box 

and bottom hal~ of the pain stimulator were flush with the desk 

surface and at a distance that allowed the subject to rest each 

arm on the desk top. 

The Metal rating box (see Appendix A) consisted of a môdified 

telephone touch pad (numbered from one to ten with the push 

buttons flush with the box top and the letters removed from the 

buttons) and two light emitting diodes.;'(LEDs). The left LED 
r 

marked 'PAIN' and the right LED was marked 'STRESS' • During was 

the rating procedure, bath LEDs fla shed on and off, after which 

the LED marked 'PAIN' remained lit unt~l the subject rated his 

level of p~in on a one to ten scale. Following this rating, the 

second LED marked 1 STRESS 1 turned on an,d remained lit un til trre 

subject has rated his level of stress on a one ta ten scale. 
1 

", 

The rating box vas connected to a rating/tone generator control 

. - -
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unit in the Experimenter room by way of a 16 pin connect6r 

~ cable. The timing of the LEDs was set to one-minute intervals 

o 

~-- ? 

/ b~ the control unit. 

At the beginning ot each pain and stress rating period, the 
I~ 

subject alsQ heard one 0.5 second duration tone whieh was 
'. 

" delivered through Sony Stereo He~dphones Model D5-5A (8 ohm 
\ 

impedance, 1 mV input for right and left ears) at 50 dB. These 

headphones vere also used for delivering taped instructions 

throughout the experiment. 

The left side of the desk contained the strain gauge 
./ 

pressure pain stimulator. This apparatus was specially constructed 

for the study following the procedure detailed by Forgione and 

Barber (1971)~ This apparatus vas composed of a ~ridge transdueer 

(FT-10. Grass Instruments Corporation.; Quinqy, Mass.) mounted 

in a solid aluminum handle. The handle vas attached to a base 
- --

housing a space for the subject's finger. This spaee could be 

adjusted for finger size and length tO'allow exact placement of 
, 

a wedge Midway betveen the end of the fingernail bed and the 

first knuckle of the left index finger. A lueite wedgê 11.5 em 

vide and 6 mm thick tapering at the tip to 0.25 mm thick) vas 

" attached to the top of the handle at the transducer outpu~ and 
, 

connected to the polygraph. The apparatus vas designed to 

produce a pressure of 2000 g at the focal point when a 40 g 

veight was attached to the end ot the handle. This particular 

apparatus and application vas chosen through a series of pilot 

studies (~ = 6, ~ = 5, and ~ = 10) with aubjeets reeruited in 

• the same fashion. Different placement si t'es and weights veré 

applied until a procedure was tound-in which 60% of aIl the 

) subjects reported pain tolerance during a ten minute exposure 

( 
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periode 

The Experimenter room contained the polygrap~, videorecorder 

and video monitor, reel-to-reel tape recorder, cassette recorder, 

and control unit. The experimenter, sitting in the Experimenter 
o 

room, could see the subject a~ aIl times. 

During the experiment, psychophysiological responses ver~ 

monitored continuously using a Grass Instruments Model 7D 
" 

Po~ygraph (Grass Instruments Corp., Quincy, Mass.). 
\ -

of physiological responses vas recorde~on standtrd 
1 

A record 

polygraph 
1 chart paper. The chart speed vas 3 mm per second. ElectrodE!s ___ _ -

for moni~ori~g heart rate (HR) and EMG, and ror grounding vere 

Medi-Trace 1801 Ag/Agel pre-gelled disposible Pellet Electrodos 

(Graph-ic--Controls Canada Ltd., Gananoque, Ontario). These 

electrodes vere attached to, 24 inch (63.5 cm)" snap connec tors 

(55243; Graphie Controls Canada Ltd., Gananoque, Ontario) and 
8-

connected to the cables attached to the binding posts of the 4 

chair: The recording sites vere~cleaned vith iSQpropyl alcohol 

to reduce interelectrode resistance prior to electrode application. 

The ground electrode vas attached to the back of the r~$ht elbov 

ïaDOve the joint. 

To monitor HR, tvo eledtrodes vere applied in a modified 

Lead II configuration. One electrode vas applied one cm above 

the subject!s right clavicle and the second electtode vas applied 

to the left lateral side of the chest one cm belov the~sixth 

rib. SignaIs from the chest leads vere recorded çn the polygraph 
, 

using a Grass Polygraph DG Driver Ampilfier 7DA and a Grass 

Polygraph EKG Preamplitier and Tachograph 7P4D (Grass Instruments 
o _ 

Corp., Quincy, Mass.). • The driver amplifier vas calibrated by 

the standard procedure; 100 mV = 2 cm at 75 Hz halt amplitude 

.... ____ ~~ ____ ~_______ ________ ._ & _~ -_1.- a--.: 
-
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high frequency and with 60 Hz signaIs filtered/out. The 
1 

preamplifier was calibrated at 1 mV = 1 cm ~ with 0.03 Hz 

,half amplitude low frequency fil ter setting. This vas set to 1 Hz 

half amplitude low frequency filter for recordirrg as recommended 

by the Gr_ass polygraph manual for the 7P4D (Grass Instruments 

Corp., Quincy, Mass.). This procedure produc~d a record of 

each heart beat. Pulse rate was recorded using the tachograph 
\J\~ 

curcuit of the EKG preamplifier attached to a second Grass 

Polygraph DC Driver Amplifier (Grass Instruments Corp., Quincy, 

Mass.) with input from the tachograph 1eading to the J1-J2 jack 
• 

of the driver aDQllifier. The tach'ograph was triggered by the EKG 

'R' wave as 'it was processed by the amplifier unit of the 7P4D. 

The trigger mechanism was set !~ the AC - fast position and the 

trigger thr~sho1d was adjusted to fiIter out 10w frequency 

actdvity of the signal and to allow on1y high frequencies (that 

is", the '~' wave) to trigger the tachograph. The measurement 

range was set to 40 - 120 beats per minute. The tachograph 

provided beat-to-beat changes of rate. Using two channels of 

the polygraph allo,wed simul taneous recording of both EKG and 

pulse rate. 

Raw and integrated EMG were recorded from the frontalis. 

-region. Two electrodes were applied to the subject's forehead 

midway between each eyebrow and the hair1ine as described by. . 
Basmajian and Blumenstein (1980). ~ignals from this area were 

recorded o~ the~lygraPh using a Grass Polygraph DC Driver 
4 

Amplifier 7DA and a GrassmPolygraph Wide Band A~ Preamplifier 

and Integrator 7P3BC (Grass Instruments Corp., Quincy, Mass.). 

Standard calibration (100 mV =, 2 cm) was used on the driver 
, 

amplifier at 75 Hz hall amplitude high rrequency setting and 

-

1 
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with 60 Hz signals iJlter"ed out. 
, 

Raw EMG was recorded using 

the ~eamplifier calibrated at 200 uV = 2 cm and 0.03 Hz haIt 
( , 

amplitgde low frequency setting. This was set at 3 Hz-half 

amplitude low f~equency for recording as recommended by the 

Grass Polygraph manual for the 7P3BC (Grass Instruments Corp ••. 

Quincy, Mass.). The integrator was employed to display integrated 

EMG (an ale,rage level of the raw EMG) and calibrated at 200 uV 

= 2 cm. Full wave rectif~cation was used and signals were 
, .. 

integrated over a 0.2 second time perio~ Output from the 

integrator was recorded on a separate channel of the polygraph 

using a second Grass Polygraph DC Driver Amplifier 7DAF (Grass 

Inst~uments Corp., Quincy, Mass~) with standard calibration, 75 

Hz halt amplitude high frequency fil ter setting and with 60 Hz 

signals filtered out. Thus, a record of both ·raw and itltegrated 
\ EMG was obtained simultaneously. 

To provide an exact record of the time course of pre~sure 

stimulation and of a~y variations in pressure, a Grass Low-Level 

DO Preamplifier 7P1 for DC Potentials and Transdûcers and a, Grass 
\ 

Polygraph De Driver Amplifi~ 7DAF were used (Grass Instruments 

Corp., ~uincy, Mass.). The shielded cable attached to.the 

transducer of the nociceptive apparatus led into the input of 

the preamplifier. The driver amplifier was calibrated in the 

standard 'fashion using 75 Hz half amplitude high frequency and 

vith 60 Hz signaIs filtered out. The preamplifier was calibrated 

following the procedure recommended by the Grass polygraph manual 
.. 

for 7P1 - strain gauge a~lifiers - at an Impedance of 2K ohms 

(Grass Instruments ~orp., Quincy, Mass.). 
. 

The baseline was set 

to equal 2000 g and scaled to print a 1 mm excursion per 10 g-

change in pressure. Thus a recordlng range ot 1800 to 2000 g 

'i' .. 
, "~-

\ 
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was possible. o The pain/ str.ess. rat!ng box was connected to ":.!'-e con tr~l 
unit in the Experim~nter room which controlled ~he timing and 

delivery of both the LED and tone prompts .to each subject. In 

o 

• 

. . 
addition, it gave an LED displa~ ofl the subject's ratings on 

two separate one to ten scales. This display remained visible 

for 20 seconds to allow the experi~nter to record the ratings. 

The control unit was connected to one channel of the polygraphe 

The input cable was plugge~ into the J6A jack of a Grass Polygraph 

, De Driver Amplifier 7DAF (Gras s In"strumen ts Corp., Quincy, Mass.). 
l' 

Each time atone was genêrated, a downward deflection appeared 
i-

on the polygrap~ record providing a means of correlating 

sJ,lbj ective and physiological responses over time. 

The subject's verbal pain threshold and tolerance respohses 

'and his responses to taped questions were monitored from the 

microphone in thé Subject room via a ~ideorecorder and a 
, 

. telev~ sion monitor. A vidaocamera was housed in a specia~ly 

constructed compartment on top of the file cabinet so that only 

the aperture was visible~ This camera was used to create a 

video'bape of each subj eet r s upper body and facial move"mËmts. • 

during the experiment. Each tape was synchronized by shining a 
Il 

flashlight through the one-~ay mirror immediately aft~r the 
- ~ 

~eventh baseline tone vas delivered as weIl as immediately a~ter 

the third minute _~f. reeovery (application and removal of the:' 
1 

pain appara tus was automatically reeorded on \ the videotape), ~ 
\ . 

The equipment;used to deliver the taped instruction~ included 
r.-" " 

a cassette reèhrder and à· four track reel-to-reel stereo tape 

reborder. The càssette recor~er was used to p~ay the taped 

instructions which had been recorded by a male "universi~y·student. 
, • • -r-'1, 
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Connections were made between the cassette recorder, reel-to-reel 
t" 

tape recorder, and rating control unit to allow the experimenter 

" to hear the instructions and tone prompts as they were being 

delivered. A digital stopwatch was used to pr~vide an additional 

~easure of pain threshold and toleran~e. 

Questionnaires 
"\ 

S~bj ec'ls-- ~~leted questionnaires before and after the 

experiment. Copies-ô\ all original questionnaires are included 
-, .' . 

in Appendix B. Preexper1ment~.stionnaires were designed to 
"­

" assess demographic variables; presenc~?f state and trait 

anxiety, types of responses elicited by anxiety provoking 

__ s~.!'uat'lons, and the importance, of ~ocially desirable behavior. 

All subj ects received these preexperim_~ntal q,p.estionnaires in 
If. 

the following order: 

1) Demographie questionnaire: Age, citize~ship, language, 

religio~, fa ther' sand mother' s occupation" height, and weigh t. 

2) State-Trait Anxiety Invento'ry - State measures (Spie:tbe~ge~, 

Gorsuch, & Luschene, 1970). 
Q 

3) Taylor Manifest Anxiety Scale (Taylor, 1953). 

4) Maflowe-Crowne Social Desirability Scale (Crowne & Marlowe, 

1960) • 
. ... 

5)- Stimulus-Response )Inventory of G~neral Trait Anxiety -

Revised; two subtests named Physical Danger and Evaluation 

Anxiety (Endler & Okada, 1975; Fl~od & ~ndler, 1980). 

~) Present stress - 10 cm visual analog scale anchored by the 

teJms 'No stress', 'Moderate stress', and 'Extreme stres~'. 
Postexperimental questionnaires were designed to obtain 

, 1.' • 

the subject's level of stress, a description of the pain 
, .' 

experience, and othe~ co~ments about the stUdy. Subj ecta- in 

. . - _. 
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tke thr88 groups receiving pressuré pain completed the,e 

questionnaires: 

1) Gracely's Pain Descriptors (GraceIy, 1980). 
11 ;. 

, . 
"j'j>-

2) Mc Gill Pain Questionnaire - Part 2 (Melzack, 1915) vith 

modified instructions to describe the pain experieiiced during 
.... 1;-

the experiment. 

3) State-Trait Anxiety Inventory - State measures (Spielberger, 

Gorsuch, & Luschene, 1970). 

4) P~esent stress - visual analog scale.' 

5) Post Laboratory Phase Interview - question~i about the 

representativeness of the pain and the worst pain experi~nced 

in the past. 

6) Subjective Impressions Questionnaire - questions asking about 
........ ~---~ 

~ strategies empIo~ed ta cope with the pain, belief that the 

.J 

st±mu~us would be painfuL~ possible hypothese~, and whether or 
1 

not friends had participated. 
1 

Subjects in the group receiving the stress ~nterviev warning 

bu~ not pressure pain completed these postexperimental 
\ 

questionnai,res: 

1) State-Trait Anxiety Inventory - State measures (Spielberge~, 
# 

Gorsuoh, & Luschene, 1~70). 

2) Present stress - visual analog scale. 

3) Subjective I~pressions Questionnair~ - questions asking 

-abeut how they felt before the stress interview, balief that 

the in~erview would be strassful, possible hypotheses, and 
" 

wh,ther or not friend~ haa-participated • 

Behavioral respons, data 

\ 

The data obtained t'rom the videotapes (ref'erred to as ,the • ,.. 

behavioral response data) were analyzed in the following manner. 

- . . , , 
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Two independent raters, blind to group membership a~d to the 

experiment' s hypotheses, viewed si~ tapes selecte.d a t random 

from those ,subjects who had received pressure pain •. The raters 

recorded the subj ects '" behaviors (see Appendix ~). From this' , 

list, four general categories of behaviors were specified; 

head movements, mouth movements, body mo~ements, and facial 

grimaces~ These categories were divided into 14 specific 

behaviors and were ~perationa~ly defined (see Appendix C). 

The behavioral response data were divided inta ~ix 60 

second intervals. These intervals were chosen prior to 

conducting the study as the most relevant for subsequent 

analyses and the remaining videotape data was not rated. The 

measurement periods consisted of the seven~h and eighth minute , 

of baseline, the first and lâst minute of pressure Rain, and the 

third and fourth minute of recovery. The tapes were rated in 

terms of frequency of each ~ovement per 30 se~ond interval. 

A, trained ,rater, blind to group membership and experimental 
t 

hypotheses, rated 43 videotapes (only1the tapes from subjects 

receiving pressure pain were analyzed). Five tapes were unusable 
jP' 

due to equipment fai:lrure. \. Thé firet ra ter-trained a second blind 

rater to record frequency of movement •. The second rater viewed 

six tapes' selected at random and rated each for frequency of 
'7, 

movement. The percentage agreement between these two raters in 

terms of the occurrence \nd nonoccurrence of the 14 behaviors 

ranger from 89% to 95% on the six tapes with a mea~ percentage 

agreement of 91%. Cohen's kappa coefficient of agreement (1960) 

~ was also calculate~.to provide a more conservative estimate of 

the agreement between the two raters., This statistic allows a 

reâearcher to partial out the amount of agreement due to chance . " . -
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('Cohen, 1960). The' kappa coefficients ranged :t'rom .78, to 
, 

~94, vith a mean of .S3. 

Instructions 

The instructions used in the present study to prod~ce a 

stressful experience vere selected through a series of pilot 

studies (n = 4, n = 4. and n = 18) utilizing various types of - - - .. 

instructions. The criteria employed to choose the final 

versions of these ~tructions were inc~eases in HR and sel~ 

report of stress intensity when compared to control subjects. 

'fGiven the importance o:t' the instructions in this experiment, 

most of the instructions are reproduced in full for each group 

in the next section. 

Procedùre 

Table 1· presents a chronology of the experimental procedure 

indicating the similari tiea and di:t'fer~nces a·mong groups. 

Subjects participated in the experiment between~the hours of 
," 

10 a.m. and 6 p .. m. from August, 1983 to April, -1984. One :t'emale, 
. ~ \ 

experimenter (the.author) opera,ed the equlpme!t and recorded 

the responses of aIl subjects. The .experimenter's interaction 

vith each subject was kept to the minimum required to give each 

subject information and instructions regarding the experiment. 
\ 

Ip order to reduce physiolog1cal variabiLit~, each subJ~ct 

vas given the following instructions prior to participating 

in the, study: • 
-

No corisumption of coffee or other ca:t'reinated beverages, . 
nor cigarettes :t'or one hour prior to the experiment; 

2) 

3) 

No drugs or alcohol for 24 hours prior to the study; • 
l \ 

No heavy exerclse or heavy meals during the day of the 
~ 

experiment; and, 

\ 
1 

'-1 

J 
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Table 1 

" 
, 

Chronology of
l 
the experiment -. 

-'" 

PAIN ONLY " " 

1 0 min. 
Pain 1 Recover~ fsslQs l'Debriefin 

o - 10 min. tO min. 
:1Baseline 

~ 

10 min. pain 
warning 

Pain 1 Recover~ I,..,...QS 1 Debriefinm 
o - 10 min: .10 min. 

1 

Baseline 1 I2 

PAIN + 

PM lBS , GA 1 Qs 1 l 1 Baseline 1 12 , A~, 1 Pain -, AP 1 Recovery l.lss 1 Qs 1 Debriefin; 
pain 10 min. pain -1 m1n 1. 0 - 10 min. 2' 10 min. -_ 
+ SI then SI min. 

STRESS INTERVIEW WA~NG _. 

1 PM jas 1 GA 1 Qs' 1 l 1 Baseline 12 1 AP 1 Recovery losl Qs 1 Debriefin1 
SI 10 min. SI 2 ' min. 10 min. . . 

.ç 

Key , 
PM = Participant's-manual r, l = Instructions re: task demands 
GA = Group assignment 12 = Instructions re: pressure pain and 
SI = Stress Interview stress interview 
Qs = Questionnaire~ AP = Anticipation period : 

.' 

7-
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4) To wear loose and comfortable-clothing on the day of the 

experiment. 

Before par~iclpation in the study, each subject was 

questlonned to check if he had followed these instructions. 

Two subjects had consumed alcoholic beverages the previous 
• -

evenin.g and were rescheduled.. AlI other subj ects reported 

that they had complied with the instructions • 
• 

The subj eet was met by the experimenter at the\,laboratory q 

~d briefly shown the Experimenter room. The subject was then 
4' ' 

'\ led in to "the Subj ect room and was told tha t he would remain 
L f 

ther,e for the dura tion of the study. The sl:lbj eet was gi ven a 
, ' 

brief explanatlon corresponding~to the group to which he had 

been assignej; the pressure pain, pressure pain plus stress 

Inter~iew, or stress interview only. The experimenter'explained 

that he would first fill out questionnaires for about 15 minutes, 

then be asked to sit in the padàed"chair a~d have electrodes 

" attached to monitor HR and muscle tension. 'He was also told 

that he would,be asked to sit quietly for ten minut~s then 

would receive the pressure pain or the stress interview 

depending upon his group membership. Subjeets in the eombined 

group were told tha t following the pl(essure pain they wOùld 

receive a stress intervi~w. The ~ubject was told that·he would 

be asked to sit quietly for another ten minutes ~fter which he 

would complete a second series of q?estionnaires relating to 

the experiment. The video ~amera and microphone were pQinted 

out to the subj ect. At this point, the subj ect was asked lif 
, ( 

he wanted to procee~ with the experiment and was assured that 

he could terminate his participation at any time. He was 

,given an appropria,te consent forme AlI subjects chose to 
1 
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continue at this time. The /SUbject W&S given the questionnaires --------
to fill out, was told that the experimenter would be in the . . 
adjoining room if ~~ h$d any questions. and was asked to inform 

the experimenter when he was"finished. 
-

The experimenter returned to the Experimenter room closin~ 
~ 

the door connecting the two rooms. While the subject completed 

the questionnaires, the experimenter calibrated the pol~graph 

driver amplifiers and preamplifiers as described in ~he 

Apparatus section. She a1so turned on the rating/tone generator 
~ 

control unit, t'he video equipment,. and the tape recorders". 
, 

When the subject had completed the questionnaires, the 

experimenter entered the Subj ect ro'om, collected them, and put 

the ques~ionnaires in the other,ro~~. The experimenter instructed 

thé sublect to sit in the padded chair. 

The experimenter cleaned the electrode sites using 'a sterile 

cotton ball moistened with isopropyl a1coho1~ The experimenter .. 
~xplained that the electrodes were monitoring heart rate and 

muscle activity, in order to reduce ~y anxiety that the subject 

may have had concerning the equipment. The subject was also 

to1d that i t was impo'rtant to ma-ve as li tt1e as possib:Le once 

the study began sinc~ movement interfered with data collection. 

The electrodes were attached to the subjeet's left shou1der and 

r~ght side, right e1bow, and forehead as described in the 

Apparatus sectio~. The desk top housing the pain apparatus and 

rating box was attached to the chair. The subject was told 

-that he would hear further instructions on the headphones and 
\ 

'" ... 

~ to remember that he could communicate in a normal conversational 

voiee with the 'experimè~ter via the microphone. ,. 

The experimenter returned to the Experimenter room and 
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turned on the physiological recordi~equipment and started the 

taped instructions. Subjects in the Pain Only gr?up heard 
_ r 

these instructions: 

This experiment is designed to evaluate your bodily 
responses to pain and stress. Pain is defined as astate 
of physical discomfort or hurt. Stress is defined as a 
state of mental tension.; feelings or thoughts of constraint, 
worry, or an~iety. 

The experiment is divided into three phases. The 
first phase is a baseline period where you will be asked 
to sit quietly and adjust to this new environ~ent~ This 
phase will be followed by a period in which you will be 
asked to place the index finger of your left hand into the 
apparatus in front of you ~nd a heavy plexiglass wedge 
will be applied to the first knuckle of your index finger. 
This will produce an uncomfortable sensation at first that 
will increa~ over time. You can ask to have the pressure 
removed whe~}QU feel that you can no longer tolerate it. 
For the last phase of the experiment, we will again ask 
you to sit quietly for ten minutes. 

During the entire 40 nÏ'nute period, a tone will sound 
once each minute. Corresponding to the tone, both lights 
on the rating box in front of you individually marked 
'Pain' .and 'Stress' will briefly light up. Then the light _ ...... ~ 
marked 'Pain' will light up. This tone and light will aler1f 
you to press with your right index finger one of the 
pushbuttons in front of you and to ~ndicate on a scale from 
one to ten, the intensity of pain you feel right at that 
momefit. Pain refers to a state of physical discomfort or 
hurt. A rating of one indicates the absence of pain and 
a rating of ten indicates that the pain is as bad as it 
could be. 

Please place your right hand near the ratin~box and 
keep it close to the rating box throughout the entire 
session so that minimal movement is necessary to press 
one of the keys. -

.Immediately after you have rated your level of pain, 
the light on the rating box marked 'Stress' will light up. 
At this time, please press a pushbutton on the recorder in 
front of you to indicate the degree of overall stress you , 
are experiencing at that moment. Stress refers to astate 
of mental tension; feelings or thoughts of constraint, worr~, 
or anxiety. Similarly, a rating of one indicates the ' 
absence of stress while a rating of ten indicates that 
you are experiencing an extreme degree of stress. Use 
the entire scale from one to ten if it applies to your 
experience. 

To make certain that you understand the procedure, 
we will ask you to complete tw trials. For 

'1 
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both trials, f~rst press the button for a pain rating 
upon hearing the tone and seeing the light marked 'Pain' 
and then give a'stress' rating when seeing the light 
marked 'Streâs'. Remember to press with your right index 
finger and to keep your right hand near the rating box. 
Please note that it is not necessary to press the buttons 
heavily; a light p~&~S suffici~nt to register your 
response. 1 Also, please place your left hand in a 
comfortable position in fj6nt of yo~ on the board. 

Throughout these instructions, the expe~imenter observed 

the subject through the one-way m~rror to ensure compliance 

with the instructioqs. After these instructions, the expeTimenter' 

turned off the tape. and st.arted the pain/ stress - tone generator 

control unit which deliver~d the tone and light prompts at 60 

second intervals. Following two practice trials, the control 

unit was turned off and the subject was asked if he had any 

questions via the taped instructions. If he did, the experimenter 

answered them and then played the following taped message: 

Please sit back and rest quietly with your eyes opened 
for a ten minute period to allow your biological responses 
to adjust to this env~ronment. However, during this 
period, please provide us with both pain and stress ratings 
when you hear the tone and see the corresponding signal 
lights. Remember to rate your pain first and your stress 
second and to press the pushbuttons lightly. 

1he taped instructions were turned off and the control 

unit turned on to deliver tone and' light prompts at 6Q second 

intervals. The subject's physiological responses were recorded 

cont~nuously throughout the rest of 'the experiment. During this 

phase, the Baseline period, the subject was asked to rate his 

pain and stress for ten trials-. At the end of this period, the 

control unit was turned off and the subject heard the follo~ing 

instructions: --" . . 
You will now be asked to place your left hand into 

the apparatu8 in front of you. The technician will assist 
you with this shortly so do not attempt to do so by 
yourself. Once the apparatus ia in place, please continue 
to indicate your levels of-pain and stress when you hear 
the tone and see the corresponding light~ In addition, 

. -

" 
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please tell us when the pressure turns to pain, i.e., 
when it first beg1n~ tO, hurt, ~ saying PAIN aloud. After 
this, please continue to indicate your pain and s~ress 
ratings when you hear the tone and indicate ÀOw y u are 
feeling at that moment .. , You are to keep the appa, ,atus on 
for as long as you ean tolerate it. When you rea~h the 
point st which you feel you can no longer tolerate the 
pressure say STOP and very carefully withdraw your hand 
from the apparatus and gently place your hand be~ide it. 
Please do not touch your left hand with your right one as 
it wi11 upset the recording equipment. You May squeeze 
your left hand gently and move the fin~ers. Please remain 
seated as motionless as possible throughqut this part of 
the experiment. Do,you have any questions? 

Remember to report your pain and stress ratings when 
you hear the tone and see the light. When you first feel 
pain, say PAIN aloud and when you can no longer tolerate 
the pressure say STOP and gently withdraw your hand. The 
technician will assist you soon. 

The experimenter answered any questions that the subject 
• 

, -
had after the taped instructions posed the question. Following 

the instruction~. the control unit was turned on tb receive one 

~ pain and stress rating prior to the application of the pressure. 

This period. the Anticipation period, provided a measure of 
, . 

stress after hearing the instructions. The experimenter then 

r----
\ 

entered the room and instructed the subject to place his,left 

"-~_" index finger into the slot below the pain apparatus. While 

t~e àlot was being adjusted for finger size to ensure exact A 
:;; 

pla~ement of the lueite wedge, the experimenter gave the subject 

,r-ilrf:3dex card (placed be'tween the pain apparatus and the rating 

1 - box) that stated "Remember - when you first feel pain, say PAIN .j 
~ 

aloud and when you can no longer"tolerate the'pressure say 

• 
-

STOP" • The experimenter returned to the Experimenter room and 

turned on the control unit. The subject's indication of pain 

threshold was recorded on the polygraph record and b~ digital 

stopwatch. Tolerance was recorded by digital stopwatch and by 

the transdueer polygraph record which showed a deflection once 

"' 
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o 
the apparatus was removed. Several subjects did not'remove 

-
the apparatus when reporting tolerance. and the experimenter 

entered the Subject room and removed it if this occurred. The 

maximum exposure time was limited to ten minutes to prevent the 
. 

possibility, of tissu~ ischemia following pressure.' The subject 

was not informed about this limit in order to prevent 

artificially long tolerance times. 
\ -

, 
Upon completion of thi~ Pa~ period phase of the experiment, 

, l 

the ,control unit was turned off '~d the subj ect received the 

following instructions: 

Please remain seated~mptionless as possible. ~est 
quietly for ~ ten minute period with your eyes open. 
Please continue to indicate your pain and stress ratings 
during this periode 

Each subject made ten pain and stress ratings during thi~ 

~ Recovery periode Then the control ~nit was turned off and the 

subject heard'this message: 

o 

This completes the evaluation. Please remain seated 
and the technician will remove the monitoring devices soon 
and explain the purpose of the experiment and your role 
in it. 

o 

The taped instructions and procedure,were the same for 

~ subjects in the Pain Plus Pain W~ning group with the 

exception of the instructions given immediately after the 

Baseline period and before the Pain periode These subjects 

were given identical i~structions up' ta the que~tion "Do you 

have any questions?" at the ~nd of the firet paiagraph. Then 

they heard: 

We feel that it is necessary to warn'you at this 
time that the sensations you will experience will be very 
painful. Since there is an' immediate danger of tissue , 
damage due to prolonged exposure to this apparatus, you 
must be·~areful. Close1yobserve the discom~rt you are 
axperiencing. Since this pressuT9 can become very painful 

'in a short period of time and can cause-so~e physical , .-. ~ -

'. :; 
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damage, be sure to report when you can no longer tolerate 
the pressure as soon as you feel that way_. 

Remember to report your pain and <stress ratings when 
, you hear the tone and see the light. When you first feel 
pain, say PAIN aloud and when you can no longer -tolerate 
the pressure say STOP and ,:en'tly wi thdraw your hand. The 

, technician will as~ist you soon.· 

The' instructions and procedure were the same for the Pain 

Plus Stress Interview Warning group except for the instru~tions 

pre.eeding the BaseliJ;J.e period, the instructipns prior to the 

Pain period, and the instructions immediately after cessation 
"-

of the pressure. The instructions prior to the Baseline period 

stated: 

-

This experime~t designed to evaluate ~nd to compare 
your bodily response to press~re pain and a stress-inducing 
interview. In add ion, we wr.Il be asking you to indicate 
your l~vel of pain and stress. Pain refers to a state of ) 
physical discomfort or hurt. Stress is defined as astate 
of mentaL tension: feelings or thoughts of constraint, worry, 
or anxiety. 

, 
, The ," experiment is divided into four phases. The first 

phase is a baseline period in which J~u will be asked to sit 
quietly and adjust to this new ~nvironment. This phase 
will be followed by a period in which you will be asked to 
place the index finger of your laft hand in-to the appara tus 
in front of you and a heavy plexiglass wedge will be applied 
to the first knuckle of your index finger. This will ' 
produce an uncomfortable sensation at first that will 
inerease over time. You can ask to have the pressure 
removed when you feel that you can no longer tolerate it. 
This phase is followed by a stress-inducing interview designed 
to evaluate your intelligence and psychological maturity 
and it may produce some sensatîons that you may find 

-- discomforting. 'For the last phase, we will again ask you 
to sit quietly tor ten minutes. 

, \ --
The remainaer of the instructions befor~~_aaseline 

, 
period wère identical to the instructions given to both the 

Pain OnlY,and Pain"Plus Pain Warning groups. The instructio)ls 
") 

prior to the Pain period were the sama as those' given to the . 
Pain Only and to the Pain Plus Pain War~ing groups up to the 

question "Do you have any questions?". The subject's questions. 

-

o 
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if any, were answered and then he reoeived these 
~ 

additi6nal 

instructions: 

Following the application of the pressure pain, we / 
will ask for your permission to participate in, the stress 1 
intèrview. This interview ls designed to measur~ your ~ 
intelligence as weIl as your psychological maturity and the : 
results will be' revealed to you at the end of the session. 
We will also reveal how dafensive we feel your bahavior 
has been throughout this experiment based on your answers 
to th,~ first battery of questionnaires and your beqavior 
during the stress it erviaW4 During this interview, we 
ask that you contin e to rate your pain and stress when 
you haar the tone an indicate how you feel at that moment. 
You can request to have the interview terminated at any 
time. For ethical reasons, we want you to be aware of 
potential effects that this interview May have on the heart 
and circula tory vasculature which are similar to the effects 
of psychologically stressful situations you May have 
experienced outside the lab. These affects are aspecially 
pronounced following a prevlous stressor such as pressure 
pain and are- referred to as Selye's Stress Adaptation 
Syndrome. We ask you to monitor your heart rate and muscle 
tension during this interview so that you are able to stop 
the interview if that turns out to be necessary. . 
Anticipation of this interview can adversely affect your 
performance so we ask you not to think about lt. 

Meanwhi~e during this phase of the experiment in' 
which you will be asked to experience the pressure, we 

~remind you to .. report· YOUI- pain and s'T.ress ratings when 
you hear the tone and see the light. When you first feel 
pain, say PAIN aloud and when you reel you can no longer 
tolerate the pressure say STOP and gently withdraw your 
hand. Then. the stress interview wi~l begin. The 
technician will assist you soon. 

Immediately after the pressure was.~erminated, the subject 
-

received the' instructions to remain seated as motionless as 

possible and was told that the stress interview would begin 

shortly. The experimenter turned on the control unit to obtain . . 
two ratings of pain and stress dur;ng this waiting periode The 

su~ect was then given these instructions: 
'\ ~ , 

Please remain seated as motionless as possible. 

d 

Rest quietly for a ten mi~e period with you~ eyes 
open. Please continue to indicate your'pain and stress 
ratings during this période 'We will,nqt be asking for 
your participation in the stress interview. . 

'. a. __ ._ 
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The taped instructions and procedure for the subjects in 

the Stresa Interview Warning oniy group were similar to the 

Pa1n Plus Stress Interview Wàrning group except that these 

subjects did not receive pressure pain stimulation. In a~ition, 

the pain apparatus was removed from the desk top. These 

instructions stated that the experiment was designed to evaluate 
f . 

bodily responses to a stressful interview and that the interview 

would produce uncomfortable sensat~ons~ Tnu~, they would be 
1) 

aaked to rate their pain B:s weIl as their str~s level. Two 

practice tr~als and a Baseline period were given identical to 

those given "to subj ~cts in the other three groups,. Following 

the Baseline period, subjects heard instructions id~ntic~ to 
t 

'those ~ven the Pain Plus Stress Interview Warning subjects in 

regard to the nature of the stress interview. Two pain/stress 
, 

ratings w,ere el ici ted' ai'ter th!3se instructions. The subj ect 
l, p 

was told to rest for ~e~ minutes, to continue indicating pain 

and stress~ratings, and that they would not be participating 

in the stress interview. 

After the Recov~ry period, aIl subjects received the . -
- p 

following procedure. The experimenter entered the Subject rcom , 

w1th the postexperimental ques~ionnaires. The desk top was 

removed from the chair and the electrodes were removed from the . 
. su~ject. He was seated at the desk to fill out the que&tionnai{es. 

,The subject was told to ~ead,the instru6tions, to complete" the 

questionnaires, and to ask for extra information if necessary. 

The e~perimenter retur.ned to the Experimenter room. 
1 .. , 

These questionnaires took about 15 minutes to complete. 

After completion, the subject was given $10 and then debriefed. 
~-

Suéjects in the three groups receiving pressure pain were told 
, r 4t ' 

•• --

~ 
1 
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that experi~erit examined the influence of stress, as measured . ' 
-

by various questionna~res, jHR, EMG, and stress rati,ngs, upon . ' 

the pain ratings and pain behavior. Subjëcts in the Stress 

Interview Warning Only group were told that they were in a 

comparison group in a study assessing the effects of ·stress 

upon the experience of pain. AlI subject~~ere shown their 

physiological responses and any questions that were asked were \ 

answered by the experimenter. The subject was asked not to 

discuss this experiment with other students and t~anked for 

his participation. The subject was informed that h~ could 

contact the experimenter if he had additional questions or if 
\ 

he wanted the results of the experimen~. 

Data reduction 

Pain and stress intenstty ratings. A maximum of 31 pain 

and stress intensity ratings. were obtained from the Pain Only 

(PO) and Pain Plus Pain Warning (P+PW) groups: t~n from the 

B~seline and Recovery periode, one from the Anticipation period 

(AP), and up to' ten from the Pain period. Because of the 

addition of two anticipatory stress interview ratings, a maximum 
.' 

of 33 ratings were obtained from the Pain Plus Stress Interview 

~arning (P+SI) subjects~ Since no pain period was pfesent in 

the Stress Interview Warnang Only (SI) condition, a total of ' 

22 pain and stress ratings were obtai~ed from the SI subjects • 

. Physiological responses. Physiolo'gical da ta were directly 

obtained from each subject's polygraph reèord. The records were 
1 

coded using a randomly assigned subject number unrelated to group 

1. 

r 

'0> 

~ me~~etship and then scored blind. The subject number was then 

decoded to ~etermine gro~p membership for subsequent analyses. 

Heart rate (HR) waslscored at~60 second intervals during 
1 
1 

t . -
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'th~_Baseline, AP, Pain, anticipating stress intervi~w (when 
- .)-- \ 

applicable), and Recovery.periods. Heart rate vas ca1culated 

by counting the number of beats for a ten second interval five 

seconds prior to the onset of the tone which signalled the ' 

subjects to make a ~ain and stress rating. This was converted 

to beats per minu~e (bpm). The five second period prior to the 

tone was not used in the analyses in order to avoid measurement 

artifacts such as the orienting response that vou1d ~rti~icia11y 

increase HR (Germana & Klein, 1968). 

pen 

Fronta1is~EMG was Dalculated by measuring the polygraph 
1 

with ver'nier calipers accurate to 0 .• 05 min. This 
j 

a1so taken every 60 sec9nds a~ five seconds 

prompt. EMG was scored in mm deflections 

from base1ine B.nd converted to microvol ts (uV) i 200 uV = 2 cm. 

Nine HR and EMG measurements were obtained for both Baseline 

and Recovery periods-because the measurement process began after 

the first tone prompt for each periode One HR and one EMG 

measurement was obtained during the AP and up to ten were obtained 

during pressure pain stimulation. ~wo anticipatory stress' 

intetview HR and EMG responses were obtained fro~ subjects in 

the f+SI group. Nine Baseline and Recovery physiological 
',. 

measurements plus two anticipatory stress interview measurements 
1 

• were obtained :from, subj ects in the SI 'group. 

When arti:facts.occurred, the po1ygrapn ~ecord immediate1y 
~ 

preceding the artifàct was used. \ 

Pressure stimulation data. Measurement of the time course 

of pres~ure pain stimulatiori vas mad~ by measuring the distance 

on the polygr~ph record in which a pressure def1ection was present 

a~d~ converting the distance to seconds. A digital stopwatch 

/ 
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provided a redundant measure of pain threshold and tolerance. 

Variations in pressure over time were recorded using vernier 

calipers to measure the polygraph deflections. The measurements 

were scored in mm deflection from baseline (2000 g). This was 

converted to grams of force (1 cm =' 200 g). This datum was 

collected every ten seconds from onset to terminatlon of pressure 

pain. The mean pressure from each 60 second period was calculated 

for subseqqe~t analysia. 

Bëhavioral response data. It was 1\ated earlier that the 

behavioral response data were divided into six 60 second intervals. 

The measurement periods consisted of the seventh and eighth 
, , 

minutes of Baseline, the first and last minutes of pressure pain, 

and the third and fourth minutes of Recovery. Each behavior' 

was rated on the basis of frequency for each 30 second segment 

throughout the six minute~ of obs~rvation. The total frequency 
... 

of each of the 14 behaviors was computed for each of the 60 

second periods. The mean frequency of behavior from the Baseline. 

and from the first and last minutes of pre$sure pain were used 

as dependent variables in subsequent an~lyses~ 

Missing data 

One cause of missing data was equipment fai~ure. The EMG' 

'channel of the polygraph failed throughou~ an entire experimental 

session with a subj ect from the PtS! group. ,The video tape 

system f~iled to work on five separ,ate occasions and as a resul t 

behavioral response data were unavai~able for three subjects 

in the PO group, one subject in the ptPW group, and one subject 
t 

~ in the PtSI group. Cohen and Cohen (1975) Buggest that when 

data is lost in this faBhi~n, it is appropriate to drop the 

subject from analysis. Thus, when analyzing EMG a total of 1 

-1 
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47 subjects vas used and when analyzing behavioral response 

data, a total of 43 su~ects was use~ 
\ 
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·The second cause of missing data was due to the effects 
.;; 

of tqe experimental manipulation during the Pain periode A 

maximum of ten pain intensity~ stress intensity, HR, and EMG 

rat1ngs could be obtained from each subject during this periode 

However, subjects reporting tolerance before the ten minute 
\ . 

• time lim1t gave fewer than ten ratings. ~ source of m1ss1ng 
, --data was handled in three ways for subsequent analyses. 0 First, 

group m~ans were used to ~ill missing data cells. Cohen and 

Cohen~1975) suggest that using group means is appropriate under 

th~ circumstances sincè the Mean score will not affect the 
, 

regression coefficients associated with group effects. Thus, 
" 

144 cells out of'a total of 480 during the Pain period were 

filled with group means. 

Howeve~, Cohen and Cohen (1975) caution that using a high 

percen tage of substitutions lowers the variance wi thin groups" 

to a degree that spurious significance levels can 'occur. 

Ther~fore, identical analyse~ were performed using only the 

subjects who did not report tolerance (N = 23) and who completed 
" -

aIl ten measurements in each category) In addition, means for 

each of the dependent variables acrosa aIl the recorded 

measurements were obtained from each subject during the Pain 

period for analyses. 

, . 
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RESULTS 

Overview of the data analysis 

The present study generated an enormous amount of data. 

Therefore, a large number of statistical analyses wer~ conducted 

to test the hypotheses of this study. However, as the number 

of statistical tests increases,< the probability of obtaining 

spu~ious results also increases (Cohen & Cohen, 1975). Cohen 

and Cohen (1975) suggest several methods-to circumvent this 

problem. The first m~thod involves combining dependent variables 

of a common c~truct into a multi{ple analysis of variance. 

This approach was'not chosen for the frrllowing reasons. Since 
, 

differences among groups on ~he preexperimental questionnaires 

could affect the responses obtained from the pain measures 

(W~isenberg, 1977), these data were analyzed using univariate 

analyses of variance. This method was employed to increase the 

li~elihood of finding significant covariates to use in testing 

the major hypotheses (Hummel & Sligo, 1971). In addition, most 

of the pain measures were not directly comparable. For in8~ance,' 

the behavioral response data were obtained during the first anj 

last minutes of nociception, the threshold and tolerance data 

were obtained only one time, and up to 31 pain and stress 

intensity ratings were obtained. 

Under these circumstances, Cohen and Cohen (1975) suggest 

using a hierarchical model of hypothesis testing and inference~ 

In this type of model, statistical analyses are classifie& ihto 

-levels of research relevance. Thus, the firet set of statistical 

analyses would be designed to address the major research questlons. 

, " 
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The seeond set of analyses would involve factors of_secondary 

~ interest. The third set would address hypotheses of a 

o 

speculative nature. By eonducting the analyses in this fashion, " 

significant results that are obtained from testing major 

hypotheses are more reliable (Cohen & Cohen, 1975). 

In reference to these issues, the data analysis was carried 

out in seven steps: 

1). Val~dity check~ were performed on the main measures. 

Specifically, analyses were conducted to determine if the pressure 

exerted was constant and equivalent within and between groups; 

if the pressure produced a painful experience; and if the 

subjects were reporting their experience honestly~ 

2} The data obtained from the demographic, personality, and 

.state anxiety qu~stionnaires were analyzed separately usang 

univariate analysis of variance (ANOVA; Roscoe, 1975) to 

determine if the groups were equivalent on each of these measures. 

Chi-square statistics were calculated on the nonquantifiable 

demographic data (Roscoe, 1975). 

~) The data composed of the direct pain,measures were analyzed. 

The pain intensity ratings were analyzed using repeated measures 

analysis of covariance (ANCOVA; Cohen & Cohen, 1975). ' 'rhe 

variances associated with orthogonal polynomials (Cohen & Cohen, 

1975) were calculated using data from Baseline, Pain, and 
, 

Recovery perio~s to assess trends over time among groups in each 

of '''hese periods.. A univariat.!3 ANCOVA w~t-- used to compare groups 

on the average pain intensity rating reported during the Pain 

~ peridd. The pain threshold~ tolerance and endurance data were 

, analyzed using univariate ANCOVAs. An analysis of the rate at 

which subjects dropped out over time during the Pain period was 
" " . 
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. conducted using the Kolmogorov-Smirnov te~t with revised eritieal o values (Kan-er" Mohanty, & .Lyons, 1980). The postexperimental 

o 

o 

direct pain questionnaire data were analyzed using univariate 

ANCOVAs. When appropriâte, these analyses were followed by the 
• • 

Scheffé test fqr aIl' possible comparisons (Roseoe, 1975),. 

'4) The data composed of the indirect pain measures were 

analy.zed. The stress intensity ratings were analyzed using 

repeated measures ANCOVAs. The variances assoeiated with orthogonal 

polynomials were ealeulated using the data from Bas~line, Pain, 

and Recovery peri9ds. A univariate ANCOVA was used to compare 

groups on the average stress intensity rating reported during 
, 

the Pain periode Scheffé's tests were employed when approp~iate. 

( The psyehophyiological data were analyzed using repeated 

measures ANCOVAs eontrolling fo~ differenees between subjeets 
, ( 

in the resting levels of these measures. The first five minutes 

of Baseline were ,used as the eovariate. S~bsequently, these 

minutes were not included in the an~lyses so that the covariate 

would not be eonfounded with th~ldepen~ent measures (Cohen & 

Cohen, 19751. Orthogonal polynomials were ealeulated and when 

appropriate, Seheffé's tests were employed. Univar\ate ANCOVAs 

were ealculated t~ compare groups on subjeets' average HR and 
\ 

EMG obtained during the Pain periode 

The behavioral response data obtained from the Pain period 

were analyzed using univariate ANCOVAs controlling for differenees 

in initial Baseline movement frequency. Specifie types of 

behavioral expression were analyzed using separate ANCOVAs. 

The postexperimental indirect pain questionnaires were 

analyzed using separate univariate ANCOVAs. 

5) Subjects who reported toleran~e during the Pain period were 
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éompared wi~h subj ects who did not on the demographic p p,er~Q1lÂli ty, 
l ' 

and anxiety questionnaire data as weIll as on the direct and 

indirect pain measures. UniVariate ANCOVAs and Student's ,t 
." , 

tests were used (Roscoe, ~975). In cases where the variances 

between the two groups were not equal as assessed by the Levene 
o 

test for unequal variances (Levene, 1960; in Brown & Forsytne, 

1974b), the t test employing separate variances for each group 

(rather than a pooled error term) was used (Brown & Forsythe, 

1974b). 

6) An analysis of the relationships among the direct measures -

,'1 

of pai~ was made by calculating Pearson product moment correlation 

coefficients (Rosc~t<>.\..t975) using data collected fr~ the entire 
/ "" 

sample. 

7) An assessment of the relationships between the questionnaire 

measures of anxiet~ and the direct pain measures as weIl as the 
t 1 

indirect pain measures and the direct pain measUres was perfGlrmed 1 

by calculating Pearson product moment correlation coefficients 
" 

using data collected from the errtire sample. 

In aIl repeated measures analyses, probability levels for 

significance were determined using the Huynh-Feldt adjustment 

for conservative degrees of freedom (Huynh & Feldt, 1976). A 

probability level of l2.<.05 was set as indlcating a statistically 

significant difference between groups. In addition, trends 

toward significance (l2. < .10) were reported if a directional 

prediction had been made prior to the study. 

Validity checks on the main measures 
1 

Four important questions were answered prior to subsequent 

da ta analysis: 

1) Was the pressure exerted by the nociceptive stimulus constant 

l, 
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over time and equivalent among groups? 
, 

2) Was the stimulus felt to be painful by ~he subjects? 

3) Were the pain warning and the stress interview warning 

experienced as stressful? 

~) Were the subj ects reporting their ex~erience honestly,? . 

~ ~ppendix D includes the statistical analyses conducted for 

these validity checks. , 

77 

Constancy of pressure. A 3 (groups) X 10 (minutes) repeated 

measures AN~VA was performed using'the bridge transducer data. 

There was no significant effect of group membership or' group by 

ml·nutes interaction. There was a significant minutes effect 

(F(9,18) = 4.42, E<.05). The average pressure exerted was 1965 

g', ,ranging from a mean of 1924 g during the first minute to 

1963 g during the last minute. Sixty-eight percent of thts 
/ 

\' increase occurred during th~ first minute of pressure and this 
,\ 

increase was sigriificant as measured by Scheffe' s test' (I( 1 ,46) = 
10.8,12.<.01). 

,'\1 ' 
No othe~ significant differences were ~ound. . , 

Appendix D includes means and st~ndard deviations (SDs) of the 

force (in grams) exerted across the pain minutes. 

The~~ results indicate that the pressure significantly 
" 

increased from the first to the second minute of nociception 

but did not' differ between groups. The actual force exerted 

was slightly below the 2000 g value originally planned. The 

increase in pressure during the first minute was most likely 

due to increased displacement of skin tissue before reaching 

a constant resting state •. 

Painfulness of the pressure stimulation. As a group, 

< 

- ---

subject~ reported pain threshold at 141 seconds after appl~cation ... 
of the pressure stimulation, with high variability (SD = 145 

___ ~ __ ~ __ ,_~ __ ._ ~. __ _ 1_--..1 . -
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seconds). Pain tolerance was reported after an aver~ge of. o 46? 'seconds (.§Q = 188 se,conds). Fifty-two percent of the 

subjects reported pain tolerance before the end of the ten 

• 

1 minute exposure tJme. The average of the highest individual 
." 

pain intensity rating delivered during nociception was 6.9 

~~ = 1.99) on the one to ten scale. The mean pain intensity 

rating over the entire period was 4.99 (.§Q = 1.83). 

On the Mc Gill Pain Questionnaire (MP~), the average individual 

pain rating index (PRI-T; the sum of the rank values of the words 

chosen) equalled 20.8 with high variability (§Q = 1Q.14). This 

average score ie comparable to average scores obtained from 

individuals reporting arthritic pain and individuals reporting 

toothache pain (Melzack & Wall, 1982) • 
. 

Thus, the stimulus chosen was effective in producing pain 

that was describ!~d as moderate to extreme within' the pr-ss.pnt 

sample. The high variability of the subjects' responses reflects 

the la~ge individual differences found in the general population 
-

(Weisenberg, 1977). 
o 

Stressfulness of the pain warning. This series ~.analyses 

compared the Baseline and Anticipation (AP) periods of the Pain· 

Only (PO) and Pain Plus Pain Warning (P+PW) groups to determine 

the effectiveness of the pain warning in producing a stressful 
"-

experience. Table 2 presents the mean stress intensity ratings, 

mean adjusted HR, and ~ean adjusted EMG obtained during these 
, ~ 

two periods. A 2 (groups) x 11 (minutes) repeated measur~k 
ANOVk performed using the stress intensity rating data revealed 

no group difference or interaction between group aJ~inutes • 
There was a trend for a significant minutes effect (K(10,10) = 
1 .98. P. < .07) • 

\ 1 
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Table Z 
~ . 

, Mean stress intensity ratings (SI), adjusted HR (bpm), ana 
adjusted EMG (uv) obtainedl.during Baseline and AP periods 

obtained from ~he PO and P+PW groups 

Measure 

Period 

, Group 

PO 
• 

li 
2Q 

P+P.W 

li 
.2Q 

~. 

.. 

SI 1 
Baseline A 

1.5 

0.7 

0.9 

~ 

~ 

1.7 

0.8 

1.0 

RR 

Baseline AP 

69 

.8 

70 

11 

,. 

70 

8 

74 

12 

.' < 

1 

EMG 

Baseline 

_ .... 

) 

70 

27 

72 

48 

'-

'" 

AP 

67 

28 

86 

34 

79 

, . 
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Two 2 (groups) X 5 (the last four minutes of "Baseline an cF. 

~ the AP minute) repeated measures ANCOVAs were conducted using 

o 

t' 

p the HR and EMG data (èovarying the f~rst five minutes of 
"..J 

Baseline). The analysis of the HR data revealed no group effect, 

~ s~gnificant effect of the covariate"a significant minutes 

~ effect (1:(4,120) = 4.83, 12.(.005), and a significant group by 

mi.nutes interaction (1(4,120) = 4.08, E<.02). " ~ Scheffe' s tests 

. calculated using the adj usted means revealed no significant 

differences ~ur~ng the Baseline periode HR vas signif~cantly 

greater in the P+PW group during the AP than in the PO group 

(F(1,30) = 15.61,12.<.01). - .-
A significant group effect vas fo~nd ~y the repeated 

measures ANCOVA performed using the EMG ~ata (!(1,29) = 5.46, 

12. < .03) ~ There vas a significan~ interaction betveen group and 
~ , 

minutes CE( 4,120) = 4.16, 12.<.02). and a significant effect of 

the covariate. There was)no minutes effect. 
, 
ScheffÉi's tests 

revealed no significant differences during Baseline and a 

.signific~ntly greater-EMG during the AP in the P+PW subjects 

cQ.mpared to the PO subjects (F(1,30) = 23.15, E<.01). 

These results indicate P?~t the pain warnihg produced 

increases in HR and EMG yet did not appear _.to influence stress 

intensity ratings. Since increases in HR and EMG are reflective 

of an increase in the stress experience (Greenfield & Sternbach, 

1972), it appears that the warning produced an increase in stress 

that vas not captured through obtaining ?nly one stress 

intensity rating prior;to pressure pain. This issue will be 

considered in the Discussion section. 

Stressfulness of the stress interview warning. Table 3 
\ 

presents tnê ~an Baseline, AP, and Recovery stress intensity 

t ._IIiilirooio;,.,.,j ..... _____ ...... ____ ~_ .. ~_~_~~ 
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ratings, HR, and EMG, and the corresponding SDs obtained from 
'.0 

the Stress Interview Warning Only (SI) group. Three repeated 

measures ANOVAs were performed using the 22 stress intensity 

ratings and the 20 HR and EMG measurements. ·Therre \<Iere 
1 

signiticant minutes effects found by the analyse's of the stress 
1 

intensi:t1 data (F(21,315) = 2.95, E<.005) and th~ HR data 

(F(19,285) = 2.79, ~<.05). There \<las no minutes effect found 

. for EMG. 

Schetfers tests were performed to determine at which points 

~ifferences between minutes occurred using the ~tress intensity 

~atings. A significant difference between th~ first and second 

minute of Baseline w~s revealed (F(1,15) = 4.33, E<.05). No 
o -

other significant 'differences were found during Baseline. A , 

significant increase \<las revealed by the comparison of the last 
.. 

minute of Baseline and the first minute of the AP (F(1,15) =P33.00, 
. ..; -. 

E< .01). A signifiQ:f1nt decrease .in ratings ?ccurred between 

the last minu~e of th~ AP and the first minute of Recov~ 
, f 

(!(1;15) = 15.82~ E<.01). No other signig}cant)differences 
1 

were revealed. / 
"-

Schetfers tests conducted using the HR data indicated no 
0::).. 

significant differences during Baseline, a significant increaâ~ 

in HR from the last minute of Baseline to the first minute o~ 
, 

the AP (F(1,15) = 10.29, E<.01), and a significant decr~ase in 

HR from the l~st minute. ôf the AP to th"e firà't mJ.n·ute of the 

Recovery period (!(1,15) = 12.46, :e.<.01). No other significant 
" 

comparisons \<Iere found. 

Visual comparison of 'the mean stress intensi ty ra tinge, HR, 

and EMG data obtained during tne Baseline and AP periode from 
1 ~ 

the PO, P+PW, and)SI groups shows aGsimiIar increase in stresa 
'. 

.[ 

1 
( 

. ... ~ 
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Table 3 

, 
/ 

1 

\ 
Mean stress intensity ratings (SI), HR (bpm), and 
EMG (uV} obtained during Baseline, Anticipation, 

and Recovery periods from the SI aubjects 

Measure SI HR EMG 

Period 

Baseline 

M 2.0 73 70 

SD 0.9 9 27 

Antic ipa tion 

M 2.6 78 67 

SD 1 .4 1 3 2'T 

Recovery 

• M 1.9 74 67 

SD 0.8 10 27 -

0° -

_________ ~ ___ __..L..~ __ _"_. -=--0 ~ ___ ~_ 
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and HR from the Baselin e to the AP period (Tabl e s 2 and 3). 

The PO and ,I subj ects show a similar decrease in EMG from the 

Baseline to the AP periode No statistical comparisons were made 

among the PO, P+PW, ~nd SI groups on these measures because the 

groups were not directly comparable. Prior to the exp;riment, 

the SI group knew that rto nociceptive stimulus would be employed 

yet both the PO and P+PW groups were told that the experiment 

would invol ve presS'ftre nociception. 

These resul ts indicate that the stress interview warning 

was moderately effective at producing stress as measured y If 

the stress intensi ty ra ting and HR data. EMG did not ap ear 

to be infl u enc ed by the warning. 

Validi ty of self report. As discussed in the Introduction, 

the Social Desira bill ty Scale (S7') provides a means of as sessing 

whether of not subjects are predisposed to 'fake good' and say 

what they believe is appropriate (Crowne & Marlowe, 1964). A 

univariate ANOVA revealed no differences between the .four groups 

on this scale (F(3,60) = 0.59, ns). Thus, a11 four groups are 

similar in their reported interest to appear soc'ially appropriate. 

The values of this measure were within the normal range (see 

. Appendix E). -
Two other sets of analyses vere conducted using the 

questionnaire data collected from the three groups receiving 

pressure pain. As discussed in the-Introduction, Weinberger, 

Schwartz" and Davidson (1979) reported tha t a combined Taylor 

Manifest Anxlety Scale (TMAS) score and SDS score can be used 

o to check the accuracy of self -report of anxiety and st.ress. In 
~ 

the present study. subjects were divided into 'repressor' and 

'true lov anxious' in the following fashion. Since SDS scores 

ft 
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were within the normal range, high and low scores on.this 

~ scale were calculated by a median split of the scale scores. 

o 

However, the present sample was relatively low trait anxious 

(TMAS) according to published population norms (Taylor, ,1953). 

Thus, high and low scores on this measure were calculated on 

the basis of scores that were higher or lower than the publiined 

populr.tion mean. According the Weinberger et al. (1979), subjects 

with high SDS scores and low TMAS scores are 'repressors' and 

are not reporting their level of anxiety accurately or reliably. 

Subjects who have low scores on both measures are 'true low 

anxious' and reporting their emotional state accurately. Five 

subjects did not fit into either category (high on both values 

of high on the TMAS and low on the SDS) and were excluded from 

anal.,-sis. A univariate ANOVA found no significant differences 

among groups on this combined index (,[(2,40) :: 1.32, ns). This 

indicates that each group contained a similar number of subjects 

who were likely to report their experience either accurately or 

inaccura tely. 

Each subject in the groups receiving pressure pain was asked 

at the end of his participation "Have any friends or acquaintances 

participated in thi~ 'experiment?" (see Appendix B). Eleven 

subjects reported positively; three from the PO group, three 

from the P+PW group, and five from the Pain Plus Stress Interview 
; 

Warning (P+SI) group. In response to the question "If yes, did 

you dis~uss this experiment with them?", three subjects from 

"'" this group ,of eleven responded positively; one from the PO group o and two from the P+SI group. AlI three subj ects claimed that 

they received no extra information from these acquaintances that 

was not already given in the participant's manual. Given the 
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small number of subjects who talked to other participants, no 

4() attempt was made to analyze differences between them and the 

rest of the sample. 

c 

Conclusions. This section examined the methods employed 

~~n the present study. The amount of pressure exerted was sl~ghtly 
,- ..... 

less.than intended, yet it was equivalent across groups. The 

pressure increased; primarily during the first minute. Subjects 

experienced the pressure pain as moderately to extremely painful. 

The pain warning produced significant increases in HR and EMG 

relative to the PO group, yet did not produce significant 

differences in pain intensity ratings. The stress interview 

warning produced significant increases in stress intensity ratings 

and HR, yet had no effect on EMG. It was concluded that both 

warnings were effective at producing a stressful experience. 

However, the issues raised by the differences in the parameters 

of this stress response will be considered in the Discussion 

section. The groups contained similar numbers of subjects 

repor~ing an interest in social approval and who were likely' 

to report their experience of stress in an accurate and reliable 

fashion. Few subjects reported that they talked to other 

participants of the study, and these few claimed to have received 

no additional information. 

Demographie, personality, and state anxiety questionnaire data 

In the Introduction it was stated t~t a wide variety of 

demographic, personality, and situational variables influence 

pain assessment_measures. The data obtained from each 

preexperimental questionnaire from the four groups were analyzed 

separ.ately uBing univariate ANOVAs and chi-square statistics 

to increase t~e likelihood of finding significant covariates 

œ ---
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to use in subsequent analyses (Hummel & Sligo, 1971). Appendix 

~ E includes the statistical analyses pertaining to this data. 

o 

Demo ra hic characteristics of the sa e and of the s. 
1 

Univariate ANOVAs found no significant ~ferences in age, in 

the ratio of height to weight (Ht/Wt), or in soeioeeonomic st~us 

(SES) as measured by Blishen and McRoberts' (1976) soeioeconomic 

index among the four groups. Since SES has been reported to 

influence pain behavior (Tursky, 197)) and the ANOVA revealed 

a trend towards significant differences among groups (F(3,6~) = 

2.59, ~<.07). SES was used as a covariatë-on aIl analyses of 

self-report of pain and stress obtained during and after the 

experiment. Means obtained from each group for SES were 50.2 

from the PO grou~, 54.9 from the PtPW group; 64.8 froID the PtSI 

group, and 6b.2 frorn the SI group. 

Chi-square test for contingeney tables (Roseoe, 1975) found 

no association between group rnembership and season tested (X 2 (6) 

2,39, ns) , firs't language (7(}(4) = 0.17, ns), citizenship Ct2(4) 

0.17, ns) , or religion (X2(12) = 7.33, n 3) • Group values for 

these demographic rneasures as reported in Appendix E. 

Personality questionnaires. There were no significant • 
differences among g~oups on the level of reported trait anxiety 

(TM~S), importance of socially appropriate behavior (SDS), fear 

of situations involving performance evaluation ~tirnulus-Response 

Inventory of General Trait A~xiety - Revised (GTAR), Evaluation 

Anxiety subtest (EA)] or fear of situations involving physical 

danger ~TAR, Physical Danger (PD) sUbtest]. Group values are 

~ reported in Appendix E with corresponding populatiDn norms. 

The present sample did not appreciably differ i~-the values 

from the SDS, GTAR-EA, or GTAR-PD when compared to the reported 

. ~ - - ---

= 

= 
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norms. However, the present sampl~ reported relatively low 

c:; trait anxiety (TMAS) wh en compared to Taylor's (1953) reported 

o 

L-e 

norms. As a group, aIl subjects reported more stress associated 

with situations involving physical danger (GTAR-PD) than 

situations involving performance evaluation (GTAR-EA; F(1,60) = 

68.30, ,2<.001). This finding replicates Endler and Okada's. 

results (1976). There was no interaction between group and 

situational anxiety. Therefore, there were no significant 

differences among groups on the scores obtained from the 

preexperimental persohality questionnaires • . 
State measures of anxiety. Univariate ANOVAs were performed 

using the data obtained from the State-Trait Anxiet~ Inventory -

State measures (STAI-S) and the report of present stress (one to 

ten scale). There were no ~ignificant differences among groups 

on the STAI-S. The four groups reported significantly differetit 

levels of present stress prior to the experiment (I(3,60) = 2.80. 

oR < .05) yet Scheff~ 1 s tfis-ts comparing these groups found no 

signifieant differenees. Examination of this data suggests 

that the SI group_reported the least amount of present stress­

prior to the experiment (see Appenâix E). It is reasonable 

that the SI subjeets would report the least amount of stress 

sinee they knew they would not be receiving pressure pain 

stimulation. The present sampIs appears to report lower anxiety 

on the STAI-S than the general Canadian student population 

assessed by Paeheri, 'Berna ber , Bella terra, and Tartaglione (1976). 

Conclusions. This section examined differences among 

groups in scores obtained from the preexperimental questionnaires 

assessing demographie, personality, and anxiety characteristics. 

There was a trend for a significant differenee among groups on 
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SES. Thus, SES was used as a covariate in subsequent analyses 

of the self-report measures obtained during and after the 

experiment. There was a significant difference among groups 

obtained from the rating of present-stress; the SI gr?up appeared 

to report the lowest level. No other significant differences 

among groups emerged. The present sample tends to be less trait 

and state anxious than the ge~eral population. 

The ditect pain measures 

In this section, the analyses conducted with the pain 

intensity rating data, pain threshold, tolerance and endurance 

data, and the postexperimental direc~ pain questionnaires are 

presented. Appendix F include~. the sta tistical analy~e/ con~4cted 

with this data. ~ 

Pain i'ntensity ratings. Three sets of analyses were 

performed using the pain intensity ratings. First, a 3 (groups) 
! 

X 31 (minutes) repeated measures ANCOVA was conducted using 

group means to fill missing data cells. Orthogonal polynomials 

were calculated separately for each group in order to stuày 

differences among groups in trends over time during the three 

~ain periods (Baseline, Pain, and Recovery). Scheffe's test 

was used when appropriate. Second, a 3 (groups) X 31 (mInutes) 
J 

repeated measures ANCOVA was conducted using the pain intensity 

ratlng data from subjects who did not report tolerance. 

Orthogonal polynomials were calculated for each period and 

Schfffe's t~st was employed when appropriate. Thlrd, a 

unlvariate ANCOVA was performed using the mean pain intensity 

rating obtained from each subj ect during the Pain periode In 
-

each set of analyses, SES was used as a covariate. The two pain 

intensity ratings obtained from the P+SI subjects during the 
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stress interview anticipation period were used as th~ first 

c:; two minutes of Recovery data for that group (and the last two 

minutes of Recovery data was excluded). 

o 

Figure 1 depicts the Mean adj usted (for SES) pain in tensi ty ,­

ratings obtained during each minute of Baseline, AP, Pain, and 

Recovery periods from t~e PO, P+PW, and P+SI groups using groups, 

means to fill missing data cells. The repeated measures ANCOVA 

found a significant group effect (f(2,44) = 8.26, Q <.001), a 

slgnificant effect of the covariate, a signif~cant minutes effect 

~(30,60) = 221.69, .R< .001), and a :significant group by minutes - , , 

interaction (F(60,1350) = 3.17, J? <.003). 

Orthogonal polynomials calculated from the Baseline period 

data revealed no significant effeats. Orthogonal analyses of 

,the Pain period found a sign-ificant effect of gr,oup membership 

(E,(2,44) = 7.21. 12.< .003), a trend for a sigl}i_ficant effect of 

the covariate, a significant minutes effect (f(9,~8) = 53.75, 

~ < .001 ), and a significant group by minutes interaction 

(E,(18,405) = 2.61, .E.< .02). There were significant linear, 

quadratic, and, cubic trends over time indicating that the rate 
1"\ ' : 

of Increase of t'he pain in tensi ty ratings decelera ted and then 

accelarate4 bafore the end of the Pain periode There was a 

slgnificant interaction between g~up and the linear trend 

CE (2,45) =.3.71, 12.<.04) and between group and the cubic treJ1.d 

(E,(2,45) = 3.93. 12.<.03). Visual inspection o~Figure 1 

~ndicates that the pain intensity ratings obtained from the 

P+PW gr6up follow a linear trend more closely than the pain 

~ ratings obtained from the PO and P+SI groups. The pain ratings 

lrom the PO group appear to follow a cubic trend more closely 

than the pain ratings obtained from the P+PW-and P+SI groups. 

ft / 
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Figure Caption 

Figure 1. Mean adjusted (for SES) pain intensity râtings 

obtained during the Bas~line, Anticipation (AP), Pain. anâ 

Reoovery periods from the PO. P+PW, and P+SI groups using 

group means to fill missing data cells. 

f 
J 

• 
.. 

\.. 

. . 
.~' 

'. ' 

' .. . . 

': 

, . 

, . 

.\ 

'. 

.. 

---' 
.. 1:' ' 

, . _. '-

.. 5 .. 

90 

J 

" , 



• 
l, 

10 

Mean 9 

Adjuated 

Pain 8 

Intenalty 

Ralinga 7 

'6 

5 

4 - ~ 

3 

2 

1 \ ~:l:iI" ...... • _1 
1 

'" "' 

Basehne " A P . 

1 • 

III 
',- ~., 

(), l 

f ,.. ........ ~ 
1 ,.~ 

}~ ~A' ~ 
. ,. ,..--

1 ~/ 

",., 
1 / 

1 ., 
/ 

/, 
l. 

PO (0 - .16) 

6- ~ -.. P+PW(O-16) 

II- • ___ P+S 1 (0-16) 

\ 
'-

t . 

~:-.. / 

'~~ 

'" "J"" 1 "' 

Pain Recovery 

\ 
Minutes 

~ 

<:: 

~./. 

~ 

J 



o 

o 

t 

\ 
91 

This suggests that the. pain ratings reported by the P+PW group 
• 

increase over time at a constant rate while the rate of increase 

in pain ratings decreases over time in the p+sr group and the 

rate of increase decreases and th en increases in the pO group. 

Orthogonal analyses of the Recovery minutes found a 

significant minutes effect (E(9,18) = 19.88,12<.001) due ta 

a decrease in pain intensity ratings over time. Significant 

linear, quadratic, and cubic trends were found yet there were 

no group by trend interactions. Visual inspection of Figure 1 

suggests that the pain intensity ratings decreased rapidly and 

remained at a Iow lev~l for the rest of the periode The cubic 

trend is barely discernable. 
-'\ 

Scheffe's tests were performed ta compare groups during the 

Pain periode Comparisons between the PO and the P+PW groups 

found no significant differences in pain ratings during the first 

four pain minutes (abbreviated as P1, P2, P3, 4nd P4) and 

significant differences during the last six minutes (P5t P6, P7, 

P8, P9, and P10). The P+PW subjects rated the pain intensity 

significantly higher in each o~ the six comparisons. 

Scheffé's tests comparing the PO ta the P+SI group found. 

significant differences in aIl comparisons with the exception 

of P2 in which no significant difference was found.-- In -each 

comparison, the P+SI .subj ecOts reported higher pain ratin~s than 

the PO subjects. 

Scheffers tests comparing the P+P~ subjects with the P+SI 

subjects found significant differences in pain ratings durlng o P1, P4, P5, p6, and p7. In each of the~e comparisons, subJ acts 

iQ_the P+SI group reported higher pain intensity than subjects 

in the P+PW group. No other signlficant differences vere frypnd. 

il t 
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These resul ts indica te tha t-'b-;\..h experlmental groups ra ted 

~ their pain as more intense than the control group. The pain 

ratings obtained during the Pain period increased at different 

rates depending upon group membership. The rate of increase in 

these ratings appeared to decrease more quickly in the PO group 

than in the P+PW or PtSI groups. The experimental subjects did 

not report significantly higher pain ratings during the Recovery 

period than the control subjects. Subjects in the 'PtSI group 

reported significantly higher pain than the subjects in the P+PW 

group in rive of the ten comparisons. • 

Figure 2 depicts the mean adjusted fin int'ensity ratings 

obtained.from subjects who did not report tolerance within the 

PO (n. = 8), P+PW (n. :: 6), and PtSI (n. = 9) group during the 

o 31 minutes. The repeated mè-asures ANCOVA revealed a trend for 
1 • 

a, ~ignificant group difference (F(2,19) = 3.22, Q <.07), a 

-• 

significant minutes effect (.E( 30,60) = 75.96, 12..<.001), and a 

trend for a significant group by minutes interaction (F(60,1350) = 

1.~5, 12.<.10). The covariate was not significant. 

Orthogonal polynomials were calculated to determine trends 

i~ the pain rating data during each periode No significant 

affects were found from the analysis of the Baseline minutes • . 
The analysis of the Pain period found a significan t group effect 

(1.(2,19) = 3.53,12..<.05) as weIl as a significant minutes effect 

(1.(9,18) = 41.96, Q < .001). There was a trend for a significant 

interaction between group and minutes (F(18,180) = 1.90, Q<.0.9). 

Significant linear and quadratic trends emerged indicating that 

the rate of increase of 'the entire sample' spain ratings., decreased 

ovar time. There were no interactions between group and trend. 

No significant group differences or group by minutes 

• . 
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.. Figure Caption 

Figure 2. Mean adjus~ed (for SES) pain intensity ratings 
r, 

obtained during the Baseline, Anticipation (AP), Pain, and 
,. 

Recovery periods from the PO, P+PW, and P+SI groups composed 

of subjects who did not report pain tolerance • 
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interaction were found from the orthogonal analysis of the o (1 

Recovery minutes. There was a significant minutes effect 

" ([.(9,18) = 5.20, 12.< .02) indicating a decrease in pain ratings 
.-' 

o 

over time. Significant linear and quadratic trends were found 

suggesting that the rate of decrease during the Recovery period 

was faster at the beginning than at the end. There were no , 
interactions between group and trend. 

Scheffê's test was conducted to compare groups of subjects 

who did not report tolerance on their average pain intensity 

~ting delivered during the Pain periode Both experimental 

groups reported significantly high~r averag~ pain ratings during 

this period when compared to the control group. No significant 

difference was found by the comparison between the P+PW and P+SI 
(-

groups. The adjusted group mean pain intensity ratings obtained 

during the Pain period from these subjects were 3.79 from the 

PO group, 5.16 from the P+PW group, and 5.96 from the P+SI group. 

Therefore, when using subjects who did not report tolerance, 

both experimental groups rated the pressure pain as significantly 

more intense than the control group, yet there was no interaction 

between group membership and the shape of the pain intensity 

curves. Failure ta find this interaction that had been revealed 

when aIl subjects were used in the analyses may be due to the 

small sample sizes of each group. This view 15 5upported by 

a trend for a significant interaction between group and minutes. 

In addition, subjects who report tolerance may respond 

differently ta pressure pain stimulation than subjects who do 

~ note This possibility will be examined in the section comparing 

these two subject groups. 

A univariate ANCOVA using the mean individual pain lntensity . ~ .-
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rating obtalned durlng the Pain period was performed. This 

c:J ANCOVA revealed a signiflcant group effect (f(2,44) = 3.73~ 
E<.04) yet no effect of the covariate. Scheff~'s te~ts comparing 

groups found that the P+SI group reported significantly higher 

pain intensity th an the PO group (f(2,45) = 4.36, Q<.05). No 

o 

o 

significant difference was found from the comparison of the . 
P+PW to the PO group or from the comparison of the P+PW to the 

,P+SI group. Therefore, when taking an average pain intensity 

rating from aIl subjects during the pain period, the P+SI group 

reported significantly higher pain intensity during the Pain 

period than the control group but this measure did not differ 

between the P+PW group and the control group. Table 4 presents 

the adjusted mean pain intensity rating, pain threshold, pain 

tolerance, and endurance data reported by subjects from each 

group. 

Pain threshold, tolerance, and endurance data: As described 

in the Method section, subjects were asked to report when they 

firet felt pain (pain threshold) and when they felt they could 

no long~r tolerate the pain (pain tolerance). Pain endurance 

was determined by subtracting the thrèshold value from the 
. 

tolerance value. Separate univariate ANCOVAs were calculated 

on each of these measures (covaryfng SES). There were no 

significant differences among groups on any of these dependent 

variables. The variability of each of these measures was very 

high (see Table 4). 

Fourty-eight percent of the subjects did not report 

tolerance during the Pain periode A second method was employed 
\ 

to determine if there was a difference among groups in the rate 
, 

at which subjects reported toleranca-during the PJin periode 

'ft 
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Table 4 

Mean adjusted pain intensity ratings (PI), pain threshold, pain 
toI erance, and pain endurance da ta (in seconds) 0 btained rro m 

the PO, P+PW, apd P+SI groups during the Pain period 

Measure 

Group 

PO 

M 

2Q 

P+PW 

M 

2Q 

P+SI 

\ 

PI 

4.2 

1 .7 

5.9 

1 .8 

Threshold Tolerance Endurance 

/" 

154 

92 

125 

178 

114 

151 

478 

178 

417 

) 91 

466 

189 

324 

. 191 

292 

189 

352 

210 

o 

r , 

--------~~-~~~- ~~------'~---- ---- ~-
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The Kolmogorov-Smirnov test was used with the cumulative number 

of subjects per group reporting tolerance during the ten minute 
'~ 

time periode Using adjusted c~tical values for Dn maximum 

(Kaner, Mohanty, & Lyons, 1980), this test found that the P+PW 

distribution was significantly different from the P+SI 

distribution (12 ::: 0.4~75, .2.<.05). There were no significant 

differences between the PO and P+PW groups or between the PO 

and P+SI groups. The difference between the P+PW and P+SI 

distributions was greatest during the latter part of the Pain 

period indicating that while similar numbers of subjects were 

reporting tolerance at thf beginning of this period. more 

subjects in the P+PW than the P+SI group reported tolerance 

toward the eRd of the Pain periode Figure 3 illustrates the 

distribution of subjects who did not report tolerance in each 

group across the ten Pain period minutes. 

Poste1perimental direct pain questionnaires. As dèscribed 

in the Method section, subjects were asked to cQmplete two 

questionnaires assessing the pain experience immediately after # 

the end of the Recovery periode These questionnaires were 

reworded so that the subject would describe the pain that was 

experienced durin\ the Pain periode Table 5 presents the mean 

adjusted (for SES) values obtained from the Gracely descriptor .. 
scales and the MPQ scales. 

The data were anàlyzed by a series of univariate ANCOVAs. 

In reference to the Gracely scales, subjects were asked to pick 
1 

one word out of 12 that best described the intensity of the o pressure pain (G-lnt), .its painfulness (G-Pain), and its 

unpleasantness (G-Unpl). The ANCOVAs found no significant 

differences among groups on any of these scales. Sixt y-six 

fZ 
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Figure Caption 

Figure 3. The distribution of subject~ in the PO, P+PW, and 

P+SI groups who did not report pa~n tolerance across the ten 
-Pain period minutes • 
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c Table 5 \ 

The mean adjusted (for SES) scores 6btained from the postexperimental direct pain questionnaires 

+-
Measure G-Int G-Vnpl G-Pain PRI-S PRI-A PRI-M PRI-E PRI-T 

Group 

PO 
~ 

li 8.1 4.6 5.7 14.7 1.4 4~1 1.6 21.8-

.§Q 2.7 2.3 3.3 6-.0 2.4 2.7 1 .4 10.5 

P+PW 

M 9.1 5.0 6.6 11.2 0.5 4.6 2.0 18.3 . ~ 

SD4 1.9 2.4 2.8 7.0 1.1 3.5 1.6 11.7 , 

P+SI 

M 9.4 4.8 6.J 13.7 1.9 4.7 2!1 22.~ 
2Q 1.5 '2.9 2.7 5"4 2.1 2.2 1.6 8.1 

Grand Mean ~ 

H 8.9 4.8 6.3 13.2 1~3 4.5 '1.9 20.8 

SD 2.1 2.5 2.9 6.2 2.0 2.8; 1.5 10.1 

-.0 
-.0 

See text for key to abbreviations. 
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percent of the entire sample reported an intensity level 
! 

between "barely intense" and "very intense". Sixt y-six percent 
.,.. 

of the sample reported a painfulness level between "mildly 

painful" and "pretty painful". ,Sixt y-six percent of the subjects 

reported an unpl.easantness level between "annoying" and 

"distres sing". 

Means from the ~our scales of the MPQ vere obtained; the 

sum of the ranks of the sensory words chosen (PRI-S), the sum of 

the ranks of the affective vords c~sen (PRI-A), the rank of 

the evaluatlve word (PRI-E), and the sum of the ranks of the 

miscellaneous vords chosen (PRI-M). The sum 9f the ranks of aIl 

words chosen (PRI-T) was also obtained. The ANCOVAS found no 

significant differences among groups on any of these measures. 

Within the sensory category, more than 75% of the subjects chose 

the worda "press ing", "pul s ing", and "hurting" to descri be their 

experience. Very few affective vords were chosen. The Most 

common word chosen for the evaluative component was "troublesome!t; -

66% of the entire sample reported a level betw.fn "annoying" and 

"miserable". Within the miscellaneous category, 75% of the 

sample chose the words "radiating", "numb", and "drawing" to 

!escribe their experience. 

Conclusions. ~his section reported the results obtained 

from the analyses of the direct pain measures. In general, it 

appears that both experimental manipulations vere effective at 

C increasing pain intensity ratings reported during nociception 

when compared to the control group. The stress interview 

warning appeared to have more profound effects on this report 
t 

than the pain warning. There were no significan t diff'erenc'es 

among groups on pain threshold, tolerance, and endurance times • 

• -------- -

" 
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However, significantly more subjects from the P+PW group than 

101 

~ the P+SI group reported tolerance toward the end of the pain 

periode There were no significant differences among groups 

o 

~ 

on any of the postexperimental direct pain questionnaire scales. 

These results are not consistent with th~ results obtained by 

asking the subjects to rate their pain experience while it was 
1 

occurring. Interpretation of these findings and the issues 

they raise will be presented in the Discussion section. 

The indirect pain measures 

The indirect pain measures employed in the present study 

included the stress intensity rating data, the psychophysiological 

measurements, the behavioral response data, and postexperimental 

questionnaire data. 

Stress intensity ratings. This section examines the 

analyses conducted with the stress intensity rating data that 
~ 

were performed in an identical fashion as the analyses ~ith the 

pain intensity rating data. Statistical ~ables are presented 

in Appendix G. Figure 4 depicts the Mean adjusted (for SES) 

stress intensity ratings obtained from ~ach minute of Baseline, 

AP, Pain, and Recovery periods from the PO, P+PW, and P+SI groups. 

A 3 (groups) X 31 (minutes) repeated measures ANCOVA was conducted 
. 

using group means to fill missing data cells. This analysis 

found a significant minutes effect (F(30,60)- = 40.00, .p. < .001) , 
and a significant group by minutes interaction (f(60,1350) = 

2.15, Q<.005). There was no effect of group membership or of 

the covariate. 

Orthogonal polynomials -were calculat"ed separately using 
. 

the ]aseline, Pain, and Recovery minutes data to determine 

differences in the manner in which groups reported stress over 

... - - -
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Figure Caption 

Figure 4. Mean adjusted (for SES) s~ess intensity r~tings 

obtained during the Baseline, Anticipation (AP), Pain, and 

Recovery periods from the PO, P+PW, and P+SI groups using 

group means to fill missing data cells. 
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time. There were no significant effects found from the analysis 

~ of the Baseli~e minutes. 

o 

Orthogonal analysis of the Pain period revealed a significant 

group difference (f,(2,44) = 5.64, :e<.01), no effect of the 

covariate, a significant minutes effect (f,(9,18) = 5.65, :e<.001), 

and a significant group by minutes interaction (F(18,405) = 2.10, 

:2<.03). Significant linear and quadratic trerlds were found as . / 

weIl as a significant interaction between group and quadratic 

trend (F(2,45) = 7.43, :e<.002). This indicates that the stress - ~ 

intensity ratings increased more quickly at the beginning of the 

Pain period and then decreased in the rate of acceIera~ion. In 

addition, this decrease in acceleration differed among groups. 

Visual inspection of Figure 4 suggests that the rate of 
, 

. --~ncrease 

ot-the stress ratings obtained from the PO subjects decreased 

before the ratings from the other groups decreased. 

Orthogonal analysis of the Recovery period revealetl no 

effect of group membership or of the covariate; A significant 

minutes effect was found (F(9,18) = 6.90, 12.<.001) as weIl as 

a trend for a significant group hy minutes interaction (F(18,405) = 

1.96, :e< .07). There were significant linear, quadratic, and 

cubic trends as weIl as a significant interaction between group 

and linear·trend (f,(2,45) = 3.57, :e<.04). This indicates that 

the groups differed in the rate at which stress ratings decreased 

over time. Visual inspeètion of Figure 4 suggests that these 

ratings, began at higher levels in the P+PW and P+SI groups 

whereas there is no discernable difference across time in the 

~ ratings reported by the PO group: 

Scheff"s tests were conducted to determine differences 

among groups during the Pain period minutes. Comparisons 

. 
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between the PO anà the P+PW groups 'during the Pain period round 

" that t~e_P+PW subjects reported significantly higher stress 

during the P3, P4, PB, P9, and P10 minutes. Comparison~ betw~en 

the PO and P+SI groups revealed that the P+SI group reported 

significantly higher stress during the P2, P3, P4, P5, P6, PB, 

P9, and P10 minutes. Comparisons between 'the. P+PW and PtS! 

groups found two significant differences during the P5 and P9 

minutes. In the first of these comparisons, the P+SI subjects 
"-

j 1-, 

reported higher stress than the P+PW subjects and in-the second 

comparison, the P+PW subj ects reported higher stress. îhus, the 

experimental groups reported significantly higher stress 

in tensi ty "ra tings during the Pain period- than the con trol- group. 

Figure 5 depicts the, mean adjustëd stress intensity ratings 

obtained f~om subjects who did not report tolerance within th~ 

PO (n = 8), P+PW (n = 6), and P+~I (n = 9) groups across the - - \ -
31 minutes. The repeated measures ANCOVA revealed no group 

effect, no effect of the covariate, and no group by minutes 
~ - \' 

interaction. There was a significant minutes effect (F(30,60) = - , 

15.78, E<.001) indicating that the stress ratings changed over 

time. 

Orthogonal polynomials were calculated dur:ng the Baseline, 
, 

Pain, and Recovery periods. No significant effects were round 

by the analysis of the Baseline minutes. 

Orthogonal analysis of the Pain period found no effect of 

the covariate and no group differences. There was a significant 

minutes effect (I(9,18) = 6.89, E< .001) and a significant o interaction between group and minutes (F(18,180) = 2.19, ~ <.02). 

This interaction was not found by the previous repeated messures 

ANCOVA of the 31 minutes and appears to be due to an incresse 
\ 

\ 

-
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Figure Caption 

Figure 5. Mean adjusted (for SES) stress intensity ratings 

obtained during the Baseline, Anticipation (AP), Pain, and 

Recovery periods from the PO, P+PW, and P+SI groups composed 

of Bubjects who did not réport tolerance. 
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in the sum of squares of the interaction component (see Appendix 

4() G)., Significant linear and quadratic trends were found ~nd there 

was a trend for a significant interaction between group and 

o 

trend (F(2,20) = 3.24, E<.07). In addition, there was a 

significant interaction between group and quadratic trend 

(F(2,20) = 5.34, E<.02). This indicates that the stress ratings 

i~creased and decreased over time at different rates depending 

upon group membership. Visual inspection of Figure 5 suggests 

th~t the stress ratings obtained from the P+)I subjects increased 

faster than the other two groups before decreasing and that the 

rate of increase of the stress ratings obtained from the P+PW 

subjects did not decrease in the sarne fashion as the other 

two groups. 

Orthogonal analysis of the Recovery minutes found no 

significant effects. 

Scheff~'s tests were conducted to compare groups during 

the Pain period minutes. Comparisons between the PO and P+PW 

groups showed that the P+PW group rated P9 and P10 as 

significantly more stressful. Comparisons between the P+PW and 

the P+SI groups showed that the P+SI subjects rated P4 and PB as 

significantly more stressful. Çomparisons between the P+PW and 

P+SI subjects found that the P+PW subjects rated P9 as 

significantly more stressful. 

To review, the repeated measures -ANCOVA performed using 

the stress intensity ratings obtained from subjects who did not 

report tolerance found a significant difference over time in 

se~f-report of stress yet these reports did not differ as a 

function of group m9mbership. However, orthogonal analyses 

indicated that the groups were significantly different in the 

m 
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rate at which stress ratings increased and decreased during 

the Pain minutes. Scheff~'s tests showed that the experimental 

groups rated the Pain period as more stressful than the control 

group in two out of ten comparisons. There were no differences 

between groups during the Recovery periode Therefore, these 

results are similar to those found previously wh en analyzing 

data from the~ntire sample. 

A univar.iate ANCOVA was conducted using the mean adjusted 

stress intensity rating obtained from ~ach subject during the 

Pain periode The ANCOVA found a significant group difference 
"-

(!.(2,44) = 5.61, .2.<.007) and a significant effect of the 

covariate. Scheffê's tests comparing groups found a significant 

difference between the PO and the P+PW groups (I(2.45) = 4.19 • 

.2.<.05) and between the PO and P+SI groups' (I(2.45) = 5.21, 

.2. <.01 ) • In both of these co mpari son s, the experimen tal groups 

reported significantly higher stress raf\ngs than the control 

gro~p. There was no significant difference between the P+PW 

and P+SI groups. Table 6 presents the adjusted (for SES) mean 

stress intensity rating (SI), and the mean adjusted HR and 

EMG data from subjects in each group. 

Psychophysiological measures. This section examines the 

HR and EMG data collected from each subject during the experiment. 
1 

The three analyses conductèd with each set of. data were similar 

to those conducted for the pain and stress intensity rating 

data. First, a 3 (group) X 24 (minutes) repeated measures 

ANCOVA was conducted using the first five minutes of Baseline 
r--

physiological data as a covaria~nd group means to fill 

missing data cells. \~hese five minutei of Baseline were not 

included in the analyses thereby reducing the number of:mlnutes 

.... 

: 
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Tab10 -, 

Mean adjusted stress intensit; ~tingS (SI), HR (bpm), and 
EMG (uV) obtained from the PO, P+PW, and P+SI groups during 

the Anticipation (AP) and Pain periods 

Measure SI HR EMG 

Per10d AP Pain AP Pain AP Pain 

Group 

PO 

2.6 69 
,r 

67 66 li 1 .5 70 

2Q 0.7 1 .4 8 8 28 29 

P+PW 

M 2.4 4.2 74 76 86 79 -
SD 1 .1 1.8 13 12 34 35 1. - \ 

P+SI '\ . ' 
li 2.3 4.3 73 71 76 66 

.... 

~ 0.8 1 .7 9 8 24 18 

• 

\ 
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from 29 to 24. Scheffé's te~ts were conducted when appropriate. 

o Second, a 3 (groups) X 24 (minutes) repea ted measures ANCOVA 

o 

was conducted using Baseline physiological data as a covariate 

and using only the subjects who did not report tolerance. 

After each repeated meàsures ANCOVA, orthogonal polynomials were 

calculated with the data obtained from the AP minute included 

in the Pain minutes data. Third, a univariate ANCOVA was 

performed to determine differences between groups during the 

Pain periode Consistent with aIl other repeated measures 

analyses, significance was determined by using the Huynh-Feldt 

adjustment for conservative degrees of freedom (Huynh & Feldt, 

1976) and the ~irst two minutes of the Recovery period data 

obtained from the P+SI subjects consisted of the data obtained 

from the stressinterview anti'cipation periode Due to equipment 

failure, EMG was not available from one subject in the P+SI 

group. This subject was dropped from analysis and thus, the 

sample size for the P+SI group during the EMG analyses was 15. 

The results of the statistical analyses that are not presented 

in this 3ection are included in Appendix H. 

Figure 6 depicts the mean adjusted HR (in beats per minut~; 

bpm) obtained from the PO, P+PW, and ptSI subjects during the, 

Baseline, AP, Pain, and Recovery period minutes using group 

means to fill missing data cells. The repeated measures ANCOVA 

found a significant group effect (F(2,44) = 12.12, .2<.001), a 

significant effect of the cavariate, a significant minutes 

effect (E(23,46) = 9.00, .2<.001), and a significant group by o minutes interaction (F(46,1035) = 3.95, .2<.002). 

Orthogonal polynomials calculated using the Baseline 

minutes data found no significant effecta. 

• A • _ _ 
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Figure Caption 
, 

Figure 6. Mean adjusted (for initial values) HR data (in bpm) 

obtained during the Baseline, Anticipation (AP), Pain, and 

Recovery perrods from the PO, P+PW, and P+SI groups using group 

means to fill missing gata cells. 
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Orthogonal polynomials calculated using the AP and Pain 

~ -period minutes data found a significant group difference 

" 

()-

([(2,44) = 20.22, l2.< .001), a significant effect of the 

covariate, a significant minutes effect (F(10,20) = 3.34, 

11 <.03), and a significant group by minutes interaction 

(!(20,450) = 2.23, .E.<.05). There were significant quadratic, 

sixth order, and seventh order trends indicating that the HR 

increased and decreased several times during this periode No 

significant group by trend interactions were found. 

Orthogonal polynomials calculated using the Recovery 

minutes data found no significant effects with the exception 

ot a significant group by cubic trend interaction (F(2,45) = 

4.21, .E. < .03).~ Visual inspection of Figure 6 suggests that 

the three groups diTfered in the manner in which HR in~reased 

and decreased during the Recovery minutes yet these groups 

manifested similar HR responses during the initial minutes of 

this period. 

Scheffers tests were conducted to determine differences 

in HR during the AP and Pain minutes. AlI comparisons between 

the PO and P+PW groups found that the PtPW group manifested 

significantly higher HR than the PO subjects during this time 

periode The PtSI subjects showed significantly higher HR in 

nine of the 11 comparisons with the PO subjects (AP, P3, P4, P5, 

P6, P7, P8, P9, and P10). The PtPW subjects manifested 

significantly higher HR tha~ the PtSI subjects in four of the 

11 comparisons (P1, P2, P9, and,P10). 

Therefore, both experimental groups manifested significantly 

higher HR during the AP and Pain minutes than the control group 

when using the data from aIl subjects and group means to fill 

. 
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missing data cells. 

Figure 7 depicts the Mean ~dJusted HR obtained from 

subjects in each group who did not report tolerance across 
l' 

112 

the four periods. The repeated measures ANCOVA found no effect 

of group membership, a. significant effect of the covariate, 

a significant minutes effect (F(23,46) = 2.68, 12. <.02), and 

no group by minutes in teraction. \. 

Orthogon~.l analysi's of the Baseline minutes' found no 

significant effects. Orthogonal analysis of the AP and Pain 

period minutes found a trend for a significant group difference 

(!(2,19) = 2.77, ],<.09), a significant minutes effect, yet no 

group by minutes interaction. There was a significant quadratic 

trend'indicating a daceleration in the rate of decrease in HR 

over time. This decrease in HR over time indicates that subjects 

were habituating to the nociceptive stimulus (Obrist, 1981). 

Orhtogonal analysis of the Recovery period found no significant 

effects. Therefore, when using the data obtained from subjects 
-

who did not report tolerance during the Pain period, there were no 

significant differences among groups. 

Table 6 presented the Mean adjusted stress intensity rating, 

and the Mean adjusted HR and EMG data that was obtained during 

the Pain periode In reference to HR, the univariate ANCOVA found 

a signi~icant effect of group membership (I(2,44) = 6.21,12.<.001) 

and a significant effect of the covariate. Scheffe's tests 

comparing the PO group with the P+PW group showed that the P+PW 
" 

subjects manifested a significantly higher HR during this period 

(I(2,45) = 7.21, E< .01). The P+PW subjects also manifested , 
significantly higher HR than the P+SI subjects (F(2,45) = 3.68, 

12.< .05). There was no significant difference between th.e PO 

.. -

\ 
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Figure Caption 

Figure 7. Mean adjusted (for initial valu~s) HR Àata (in bpm) 

obtained during the Baseline, Anticipation (AP), Pain, and 

Recovery periods from the PO, P+PW, and P+SI groups composed 

of subjects who did not report tolerance. 
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and P+SI subjects during the Pain period. These results and 

~ possible reasons for their occurrence will be considered in 

o 
r, 

• 

'the Discussion section. 

Figure 8 depicts the mean adjusted EMG (in uV) obtained 

_during the Baseline, AP, Pain, Recovery periods using group 

means to fill missing data cells and covarying the first five 

minutes of Baseline EMG. The repeate~ m~sures ANCOVA found 

a trend for a significant effect of group membership ([(2.43) = 

3.19,12.<.06), a si.~nificant effrct af the covariate, no minutes 

effect, and a trend for a signi~icant interaction between group 

and minutes (.E(46,1012) = 1.7.8, 12< .06). 

Orthogonal polynomials calculated during the Baseline 

period found no significant effects. Orthogonal polynomials 

calculated during the AP plus Pain minutes found no effect of 

group, no minutes effect, and a significant group by minutes 

in teraction ([ (20, 440) = 2.41, 12<.03). There were significan t 

quartie, sixth order and eighth order trends indicating that" 

EMG increased and decreased several times over the AP and Pain 

minutes. There was a trend for a significant interaction 

between group and linear trend ([ (2,44) = 2.87, 12<.07) and 
l 

significant group by trend interactions on the quartic and 

sixth order trends (I(2.4~) = 3.25. 12< .05; and .E(2,44) = 6.76, 

E. < .003, re specti vely) • Visual inspection of Figure 8 suggests 

that the shape of~the curves does not appreciably differ between 

the PO and P+SI groups. The P+PW subjects began the AP and 

Pain period w~th higher EMG which decreased and increased before 
l 

decreasin~ to a similar level as the other groups. 

Orthogonal polynomiale calculated on the Recovery data 

found a significant group difference (l,(2,43) = 6.77, E.<.003) 

• 

.. >, 
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Figure Caption 

Figure 8. Mean adjusted (for initial values) EMG data _ 

(in uV) obtained during the Baseline. Anticipation (AP), 

Pein. and Recovery periods from the PO, P+PW, and P+SI 

groups using group means to fill missing data cel1s. 
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and a signi~icant effect of the covariate but no other 

o significant effects. 

o 

,Scheff~ls tests were performed to determine differences 

between groups across minutes during the AP and Pain minutes. 

Four of the 11 comparisons between the PO and the PtPW subj eets 

~howed that the P+PW subjects had a higher EMG during this 

1 time period (AP, P3, P4, and P5). There were no significant 

differences between the PO and PtSI groups on any of the 11'0 

eomparisons. The P+PW group manifested significantly highe~ 

EMG than the PtSI group during P 4 and P5. The resul ts of these 

comparisons support the conclusions dr~wn from the orthogonal 

analysis of the AP and Pain minutes. 

\ Scheffé 1 s test was used ta determine the nature of the 

group effect during Recovery. The P+PW group manifested a 

significantly higher EMG than the P+SI group ([(2,44) = 9.42, 
-

E < .01) yet did no t differ signifi can tly from the PO group. 

The difference between the PO and P+SI groups was not significant. 

These results indicate that the PtPW subjects manifested 

increased EMG after hearing the warning and during the initial 

part of the Pain period compared to the cont.rol group. However, 

the P+SI subjects did not differ from the control subjects on 

this measure. In addition, the P+PW subjects manifested sustained 

increases in EMG during the Recovery period whereas EMG decreased 

in the P+SI subjects. 

Figure 9 depicts the mean adjusted EMG obtained from the 

subjects who did not report tolerance during the Baseline, AP, 

~ Pain, and Recovery periods. The repeated measurea ANCOVA round 

a trend for a significant effect of group membership (E(2,19) = 

2.63, E< .10) and a significant effect of the covariate. There 

.. - . - -
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Figure Caption 

Figure 9. Mean adjusted (for initial values) EMG data 

(in uV) obtained during the Baseline, Anticipation (AP), 

Pain, and Recovery periods from the PO, P+PW, and P+SI 

groups composed of subjects who did not report toleraRce • 
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was a trend f,r a signi~~cant minutes effect (F(23,460) = 1.81, 
• 

~<.06) but no other significant effects. No further analyses 

were conducted since none o~ the major effects were close to 

significance. Thus, when using the subjects who did not report 

tolerance, the repeated measures ANCOVA failed to find any 

significant differences between groups in EMG levels. Since 

visual inspection of Figure 9 suggests that the data collected 

were similar to those obtained wh en using aIl the subjects' data 

and group means to fill missing data cel19, this r~sult may be 

due to the small sample size and to the very high variability 

(~w = 117.8). 

Table 6 (p. 107) incluped the mean adjusted Pain period E~G 

from each individual within the three groups. The ANCOVA found 

a trend for a s~gnificant effect of group membership (F(2,43) = 

3.05, E< .06). Once again, the variability in measurement was 

very high (MSw = 260) possibly obscuring differences between the 

groups. The P+PW subjects appeared to manifest a higher average 

EMG during this period than eithe~ the PO or P+SI subjects. Thus, 

when taking an average EMG during the Pain period, there was a 

trend for the P+PW group to have higher levels of EMG than the 

other two groups. 

Behavioral response data. This section presents the results 

obtained from the analyses of the behavioral response data. The 

frequency of fourteen movements was rated as described in the 

Method section. Due to equipment failure, data from three 

subjects in the PO group, and one subject from both the P+PW 

~ and P+SI groups wer~ not available for analysis. These subjects 

were dropped from analysis. Two sets of identical analyses 

were conducted; one with the overall frequency data and the 

« œ 
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second with the grimace frequency data. The frequency of 

~ movement during the Baseline period (minutes seven and eight) 

was used as a covaria te. Appendix l includes the ~atistical -­

analyses conducted with this data. 

o 

Table 7 presents the mean adjusted frequency of overall 

movement (BR) and of grimaces (G) during the first minute of the 

Pain period (Pain F) and the last minute of the period (Pain L). 

Four univariate ANCOVAs were performed with this data. There 

were no significant differences among groups in the frequency 

of overall movement during either Pain F or Pain L. The 

analyses of the grimace data found a significant difference 

among groups on the Pain F grimace data (I(2.39) = 3.54. Q <.04). 

There were no group differences on the Psin L grimace data. 

Scheffe's tests found that the P+PW group showed a greatBr 
. 

frequency of grimaces than the PO group (I(2,40) = 3.54, Q <.05) 
\ 

but not the P+SI group. There was no significant differenèe 

between the PO and P+SI groups. Thus, there were no significant 

differences among groups in terms of the overall frequency 

of movements. However, the P+PW subjects showed more grimaces 

"during the first minute of pressure pain than the PO stùLj ec ts. 

Postexperimental indirect pain questionnaires. The 

postexperimental questionnaire data that indirectly assessed 

~,the pain experience were analyzed by a series of univariate 

ANCOVAs covarying SES (see Appendix J). Appendix J includes 

the mean adjusted (for SES) values obtained from these 

questionnaires from each group and from the entire sample 

~ receiving pressure nociception. 

The ANCOVAs found no significant differences among groups 

on any of these postexperimental indirect pain measures. As a 

. -

, 
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" 

Table 7 , 
Mean adjusted (for initial v~lues) frequency of the behavioral 

response (BR) and the grimace (G) data obtained during the . 
first and last minutes of nociception 

Measure 

GrouE 

PO 
0 

ft 
SD -

P+PW 

,ft 

ml 
P+SI 

)~ 

BR-First ... 

6.3 

4.1 

• 7.9 

2.3 

7.1 

3.3 

\ 

BR-Last 

ft 

5.5 

2.7 

6.9 

2.6 

5.6 

2.8 

G-First 

0.2 

0.3 

0.6 

0.5 

0.4 

0.5 
. ~ 

G-Last 

0.2 

0.4 
--- ----

0.4 

. 0.5 

0.4 

0.6 
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group, subjects reporte~ ~he pain experience was moderately 

~ representative of other pain ex~eriences outside of the laboratory 

(M = 4.2 on the one ta ten visual analog scale). The average 

rating by the entire sample pertaining to how painful they 

believed the pressure be on the one to five scale was 3.6. 

o 

The sample reported experiencing a mild degree of stress prior 

to, pressure pain and while completing the postexperime~tal 

questionnaires. The means of the one ta ten analog scales 

were 3.4 and 2.6 respectively. 

In response to the question "Did you use any strategies ta 

cope with the pressure pain?"; 14 subjects from the PO group, 

10 from the P+PW group, and 13 from the P+SI group responded 

affirmatively. In response to the question "If yes, what were 

they?"; six subjects reported relaxation or meditation, 19 

subjects reported distraction or trying not to think about it, 
" 

one subject reported focussing on the pain. eight subjects 

r.eported reinterpreting the experi~:e by using qelf-statements 

such as "This is not so bad". and th~ subj eets reported using 

self-control. The chi-square test fdT eontingency tables found 

no significant difference between the type of strategy employed 

and group membership (X2(8) = 7.5, ns). In response to the 

question "How effec~ive do you think these strategies were?" on 

a one to five visual analog scale, the average rating obtained 

frpm the entire sample of 37 was 4.î (3D = 0.9,4) indicating 

that subjects who used a strategy found it effective. There 

were no significant differences between groups pertaining to 

this rating of effectiveness. 

These results indicate that the postexperimental 

questionnaire data is not consistent with results obtained 

. - -

Q 
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-
by asking subjects to rate their experience as it was b~curring. 

c:I postexperr'ental questionnaires may be insensitive to differences 

in the experience of pressure pain. This issue will be 

considered further in the Discussion section. 

Conclusions. This section reported the results obtained 

from the analyses of the indirect pain measures. In general, 

both experimental manipulations increased stress intensity 

ratings reported during nociception when compared to the control 

group. Both experimental groups manifested higher HR during 

the AP than the control group. However. it appears that only 

subjects receiving a pain warning had a higher overall HR 

during nociception than the ~ontrol group. Subjects who did 

not report tolerance showed a decrease in HR over time indicating , 
habituation ta the stimulus. 

Subjects rteceiving a pain warning manifested higher EMG 

than control subjects during the AP and-first half of the Pain 1 

period whereas there were no signigicant differences between 

the P+SI subjects and the control group. Subjects receiving a 

pain warning also had higher sustained levels of EMG during 

Recovery than subjects who had received a stress interview 

warning. The frequency of grimaces during the first minute 

of nociception was higher in the P+PW group than the control 

group yet no significant difference was found between the P+SI 

and control subjects. Postexperimental indirect pain 

questionniares failed to find any significa~t differences among 

groups. 

~ A comparison bètween subjects who reported tolerance and 

subjects who did not 

This section compares subjects who reported tolerance during 

. 

• 
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pressure nociception (RT) with subjects who did not (NT) on 
.. 

the main measures. Since no directional predictions were made 

prior to this study, a two-tailed rejection region for significance 

was employed. Statistical analyses are included in Appendix K. 

Table 8 presents the demographic and preexperimental data 

obtained from subjects divided into the RT and NT groups. 

Student's i tests were calculated on the quantifiable data and 

chi-square statistics were calculated with the nominal data. The 

i tests found two significant differences between these two 

groups. Subjects who reported tolerance also had significantly 

'lower SES scores Ci(46) = 2.18, .2,<.04) and significantly hi~er 

evaluation anxiety on the GTAR-EA (j;~(46) = -2.12. Q< .04). 

Chi-square statistics were calculated for the season tested. 

citizenship, language, and religious affiliation data. A 

significant difference between re~igious affiliation and group 

m~mbership was found (X.2(4) == 12.69 • .E.< .02). Table 9 prE?sents 

the frequency of reported religious affiliation from subjects 

in the RT and NT groups. Visual inspection of this table 

indicates that subjects reporting affiliation with the Jewish 

faith were the most likely to report tolerance during the 

experiment and subjects who reported no affiliation were the 

least likely to report tolerance. No other significant differences 

wer\ ~ound on any of the preexperimen tal measures. ) 

To assess the possible relationship between SES and rellglous 

affiliation. a chi-square test for contingency tables was 

employed. Subjects were divided into two groups on the basis 

~ of a median split of the SES scores (median = 62) and further 

divided into the five religious affiliations. This test found 

'no ~socia tion between SES and religious affiliation (x,2( 4) = 

. -
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Table 8 

De.ographie and personality eharaeteristies of the subjeets who reyorted 
toleranee (RT) and of the subjeets who did not report toleranee NT) 

n- -~~-- -- - - --eight 
Measure Age SES Weight 

Gr0!!.e 

RT 

M 21.9 51.5 0.45 

sn 3.9 16.3 0.05 -
NT 

M 20.4 61.1 0.46 

~ 2.6 
, 

13.4 0.05 

Key 

TMAS = Taylor Manifest AnxietJ Scale 
SDS = Social Desirability Scale 

TMAS SDS 

-8.8 15.0 

5.4 2.6 

6.8 15.0 

3.8 3.1 

GTAR-EA GTAR-PD 

, 

41.2 50.4 

10.4 13.0 

34.8 "- 52.9 

10.\6 12.0 

GTAR-EA = Inventory of General Trait Anxiety Revised - Evaluation Anxiety 
GTAR-PD = Inventory of General Trait Anxiety Revised - Physical Danger 
3TA1-3 = 3tate-Trait Anxiety Inventory - State measures 
Stress = Present stress level on a one to ten visual analog seale 

STAI-S 

61.8 

7.7 

64.7 

8.2 

Stress 

4.0 

2.1 

4.0 

2.1 

~ 

l\J 
~ 

~ 

~ 

.1 
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Table 9 

Frequency of reported religious affiliation 
within the RT and NT groups 

\ 
Affiliation Protestant Catholic Jewish 

Group 

RT 

NT 

4 

5 

, Q 

6 

5 

10 

2 

other 

1 

o 

.. - ·-

'25 

• 

None 

4 

11 
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3.34, ns). Therefore, the SES and religious affiliation data 

appear to be associated with reporting tolerance in two distinct 

Ijays. \ 

S~~ was not used as a covariate in the subsequent analyses 
, 

of the pain and stress data to prevent reducing' the effects of 

other variables that might have been correlated with it. ~he 

• 
relationships between SES and other measures are discussed at 

the end of this section. 

A repeated measures ANOVA was conducted to compare groups 

on the pressure stimulation data to determine if they differed 

on the grams of pressure exerted during the Pain periode This 

analysis found no effect of group membership or group by minutes 

interaction. There was a significant minutes effect (E(9,9) = 
, 

4.48, .E. < .02) indica ting tha t the force exerted during the Pain 

period increased over time. This result was also found by the 

analysis of the pressure stimulation data cornparing the PO, P~PW, 

and P+SI groups. 

Table 10 presents the mean pain intensity rating, and the 

pain threshold, tolerance, and endurance data obtained from the 

RT and NT groups. There was no significant difference between 

groups on the average pain intensity rating obtained durini the 

pain period\ There were significant differences between groups 

on botb threshold and endurance data. The RT group had a lower 

threshold C~ (46) = 3.47, .E. < .001) and a shorter endurance time 
-

(!(46) = 3.47, .E. < .002). The Levene test for unequal variances 

(Brown! Forsythe, 1974b) fou,nd t'lat the RT grdllp had a 

~ significantly lowerwithin-subjects variance associated with 

the pain threshold data th an the NT group did. Using the 

1 iest employing separate error terms (Brown & Forsythe, 1974b), 

. 
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Table 10 

the Mean pain intensity rating (PI), and the pain 
thrashold. tolerance, and endurance values obtained 

from the RT and NT groups 

Measure PI Threshold Tolerance Endurance 
c 

Group , 

RT 

1:1 5.1 72 ' 311 238 

g 1.5 59 158 161 

NT 

1:1 4.9 199 600 401 

SD 1.8 162 000 162 - , 

.. 

.. 

'j 
• 
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the RT group had a significantly lower threshold than the NT 

o group (i(27.6) = 3.49, .2 < .002). 

o 

There were no significant differences between the groups 

on the mean stress intensity ratings obtained during the AP or 

Pain periods, the mean adjusted HR or EMG data obtained during 

the AP or Pain periods, or the frequency of grimaces obtained 

during the first or last minutes of pressure stimulation. The 

values associated with these measurês are presented in Appendix 

Two t tests were calculated ta determine if these groups 

differed in the Baseline average level of HR or EMG. No 

significant differences were found indicating that neither group 

manifested higher levels of arousal during the Baseline period 

as ,assessed by these measures. 

Data obtained from the postexperimental direct and indirect 

pain questionnaires were analyzed using a series of Student's 

1 tests. The values obtained from these measures are presented 

in Appendix K. There were no significant differences between 

groups on the Gracely intensity scale or unpleasantness scale. 

Subjecti"in the RT gtoup reported significantly more pain on 

the painfulness scale than subjects in the NT group (1(46) = 

-2.36, .2<.03). No significant differences were found by the 

analyses of the MPQ scales. 

No significant differences were found between groups by the 

analyses of the postexperimental indirect pain questionnaires 

t with the following exception. Subjects in the RT group reported o tha t the strategies they employed tO" help them cope wi th the 

pain were significantly less effective than subjects in the NT 

group (1(35) = :"2.51, ~< .07). There was no sigrrificant difference 

• 
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between groups obtained from the chi-square test comparing the 

o t'Wo groups on the type of stra tegy empIoyed (X, 2( 4) = 7.49, n s) • 

o 

. ' ~ 

Pearson product moment corre~ation coefficients (Roseoe, 

1975) were calculated to determine the relationship between 

SES and the GTAR-EA, pain threshold and endurance, the GraèeIy 

painfulness scale, and the effectiveness of strategies employed. 

None of these correlatlon coefficients were significant. Thus. 

differences between the RT and NT groups do not appear ta be 

due ta a relationship between SES and these measures. 

Conclusions. Subjects who reported tolerance in the 

present study also reported significan tly lower SES and 

significantly higher evall1ation anxiety th'an subj ects who did 

not. Subj ects who reported tolerance were also more likely to 

report affilia tion wi th the Jewish fai th and subj ects who did· 

not report tolerance were more likely to report no religious 

affiliation. SES and religious affiliation were not related. 

Subjects who reported tolerance also reported threshold at an 

earlier time. had shorter endurance times, higher scores on the 

Gracely painfulness scale. and significantly less effective 

strategies to help them cope with the pressure pain than subjects 

who did not report tolerance. SES was not significant{y related 

with any of these measures. There were no other significant 

differences between the groups • 

The relationship between the direct measures of pain 

This section provides a preliminary assessment of the 

relationships between the direct measures of the pain experience. 

4C) Pearson product moment correlation coefficients were calculated 

using the data from the sample receiving pressur~ no·ciception • 

. tThe 13 direct pain measures employed were the pain threshold, 

-

Q 
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tolerance, and endurance data, the average pain intensity rating 

obtained during the Pain period, the th~ee Gracely scaIes, 

the five MPQ scales, and the report of tolerance (1 = yes; 

2 = no). A correlation matrix of these measures is presented 

in App endix L. 

In general, pain measures of the same type (thresho~d, 

tolerance and endurance; postexperimental questionnaires; and 

so on) were more likely to be significantly correlated with 

each other. The exception to this was the mean pain in tans i ty 

rating. This measure was significantly cQrrelated with 

threshold (l: = -.43, 12. < .01 ), endurance (r. =' .40, 12. < .01 ), the 

three Gracely seales (Intensity - r. '= .49, 12.< .01; Pain - r. = .46, 

12.<.01; and Unpleasantness - r. = .32,12.< .01), and the evaluative 

scale of the MPQ (r. = .37, 12.<.01). Therefore, the higher the 

average reported pain intensity rating, the lower the thresholq) 
\ 

time and the longer the endurance time. In addition, the higher 
\ 

the average pain intensity rating, the higher the scores on 

the Gracely scales and the evaluative component of the MPQ. 

However, the average pain intensity rating was not significantly 

correlated with pain tolerance time or report ~f tolerance. 

The relationship between the measures of anxiety and the direct 

pain measures 

A preliminary assessment of the relat~onships between Cne 

preexperimental me~sures of anxiety and the direct measures of 

pain was accomplisned by calculating Pearson product moment 

correlation coefficients from the data obtained from the subjects o who received pressure ... pain stimulation. Correlation coefficients 

between the six preexperimental questionnires and the 13 direct 

pain measures are presente~ in Appendix L. The six preexperimental 

'. 
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questionnaires consisted of the TMAS. SDS, GTAR-EA, GTAR-PD, 

STAI-S, and present stress level. 

In general. very few ·significant correlations were found. 

The higher the level of trait anxiety (TMAS), the higher the 
l' 

scores on the Gracely unpleasantness scale and the evaluative 

component of the MPQ (1: = .37,12.<.01 and 1: = .30, 12.<.05, 

respect:lvely). Desire for social approval (SDS) was not 

significantly related to any of the direct pain measures. The 

higher the level of evaluation anxiety (GTAR-BA). the higher 

the score obtained from the Gracely unpleasantness scale (L = 

.38,12. <.01) ~nd the more lik~ly the subject to report tolerance 

(1:, = -.29, 12. <.05). The fear of physical danger (GTAR-PD) was 

signiftcantly correlated with the Gracely unpleasantness scale 

(1:, = .39 • .l?<.01). State anxietY't(STAI-S} was not significantly 

related to any direct pain measure. The rating of present stress 

. level was significantly correlated with the evaluative scale of 

the MPQ (1:, '= .39. 12. <.01), the rniscellaneous scale of the MPQ 

(!:. = .35.12.<.01), and the total sum of rfmk8 of t,hl3 t.lords 

chosen on the MPQ (r. = .34, 12. <.01). 

Therefore, only one significant correlation was foùnd 

between the anxiety questionnaires and the direct measures of - . 

pain that wer~ obtained during nociception. That is, subjects 

who reported tolerance also reported higher evaluation anxiety 
< 

than subjects who did not report tolerance. This result waa 

also reported earlier wh en comparing subjects who did and did 

not report tolerance. These results suggest that preexperimental 

anxiety questionnaires are not useful predictors of the pain 
é-
experience. However. alternative explanations are offered ~n the" 

Discussion section. 

J 
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Correlation coe~ficients were calculated to assess the 

relationship between the five indirect pain measures that were , 
obtained during the Pain period and the 13 direct pain mea"sures. 

The five indirect m~isures were the mean stress intensity rating, 

Mean HR and EMG data, and the frequency of grimaces during the' 

firet and last minutes. A correlation matrix is presented in 

Appendix L. 

Few significant correlation coefficients'were found. Of 

major interest, the correlation between the average pain intensity 

rating and the average stress intensity rating was .53 CE<.01). " 

Thue, 2&% of the variance in the mean stress intensity rating 

obtained during the Pain period cou~d be accounted for by the 

Mean pain intensity rating during that period (and vice versa). 

This was the only indirect pain measure that was significantly 

correlated with any direct pain me~sure obtained during the 

Pain periode The average stress intensity rating was also 

significantly correlated wi th the, three Gracely scales and four 
, 

of the MPQ scales (affective, misceIIaneous, evaluative, and 

total sum of ranks ~ales). The frequency of grimaces during 

the first minute of nociception was significantly correlated 

with the MPQ miscellaneous and evaluative scales. No other 

correlation coeffi~ients were significant. These results 

indicate that measures of the affective aspeèts of the pain 

experience that do not include self-report of stress are 

poorly corr~lated with direct pain measures. 

• 

\ 
ft 
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DISCUSSION 

Two theories have been proposed to account for the influence 

of anxie~y (a threat to physicàl or emotional well-being) on the 

experience of acute pain. The attribution theory (Weisenberg 

et al., 1984) states that relevant anxiety intensifies pain while 

irrelevant anxiety does not. In other words, if anxiety is 

associated with -the nociceptive stimulus, the pain experience 

will be increased. Anxiety that is not associated with the 

nociceptive stimulus wi~l not increase pain. Th~ present author 

proposed a modified perceptual disruption hypothesis (Chapman, 

1978; Man~er, 1984) that states that any type of anxiety disrupts 
t 

the ability to process nociception information, and will have a 
\_~~ 

measurable effect on the direct measures of the pain experience. 

In addition, attributi~g the anxiety to the nociceptive stimulus 

will increase the responses obtained from the indirect measures 

of pain. 
) 

To contrast these theories, three types of instructions were 

presented to subjec~~ immediately before the application of the 

pressure stimulus. There was 1) a standard set of instructions, 

2) a standard set of instruc~ions plus a pain warning, and 3) a 

standard set of\instructions plus a stress interview warning. 

If the attribution theory is correct, ~he subjecté who received 

a paln warni~g should show increases in the dir~ct and indirect 

pain measures relative to the other two groups. If the modified 

perceptual disruption theory ls correct, both groups hearing 

warnings should react to the instructions. This effect could 
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manifest itself by either increased variability of the direct 

«:) pain data obtained from the experimental groups (as reported 

(l 

by Unde et al., 1982; and Malow, 1981; using signal detection 

analyses of pain) or by an increase in the direct pain measures 

(as reported by Mayerson & Rhodewalt, 1984). In addition, if 

this theory is correct, the indirect measures of the pain 

experience will be influenced by a pain warning'but these measures 

will not be influenced by a stress interview warning. 

The results and their bearing ~n these theories are discussed 

ln the following six section~: 1)~he characteristics of the 
1 

sample; 2) the methods employed; 3) the direct pain ~easures; 

4) the indirect pain measureSj 5) comparison between subjects -- --who did and did not report tolerance; and 6) relationships among 

the measures. In the remainder of this Discussion section, a 

new theory is proposed to account for the relationship between 

anxiety and pain. The limitations of the study are considered, 

and implications for future res~arch are discussed. Finally, 

clinical implications which may be drawn from ,the study are 

presented. 

Major findings and issues 

The sample. The subjects were young, healthy, male English 

speaking university students. As a group, they reported 

relatively low levels of trait and state anxiety when compared 
\ 

to norms collected from the general and college populations. Tt 

is reasonable that only students ~ith relatively low levels of 

anxiety participated, because it was known in advance that the 

~ experiment would involve a stressful and a painful experience. 

The sample _reported relatively higher performance evaluation 

anxiety than published population norms. This result may be due 

œ 

\ 
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to the corit~xt in which the questionnaires vere being completed. 

Subjects were told that their responses vould be monltored 

continuously during' the experiment. These instructions May 

have evoked an increase in performance anxiety. The scores 

on the questionnaires assessing fear of physically dangerous 

situations and the desire for social approval were similar to 

published college population norms. Consistent vith Endler 

and Okada's (1975) research. subjects in the present study 

reported significantly higher anxiety associated vith physica~ly 

dangerous situations than with performance evaluation. 

The analyses of the subjects' responses on the preexperimental 

questionnaires showed no significant differences among groups 

in age. ratio of height to veight, socioeconomic status (SES), 
/ 

se a son tes te d • fi r st l an g u a 5 e. • c i t i zen shi P • rel i g ion, t rai t 

anxiety, importance of socially appropriate behavior, fear of 

sit~ations involving physical ~anger or performance eyaluation, 

or state anxiety. There was a significant difference among 

groups on the preexperimental rating'of present stress intensity: 

the subj ects who received the stress interview warning, but did 

not receive the nociceptive stimulus, reported the lowest level • 

of stress. As noted earlier. this i8 reasonable sinee these 

subjects knew when they gave their stress rating that they would 

not be receiving pressure pain. There vas a trend for a 

significant group difference in SES, the group receiving pressure 

pain and a stress interview warning reported the highest level. 

The groups receiving pressure pain had similar distributions of 

4C) a combined social approval and trait anxiety score. The few 

subjects who reported talking to other participants of the study 

claimed that they received no additional information. 
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The present sample was relatively homogeneous. This 
lit 

simplifies interpreting the major findings because a number 

of demographic and personality f~ctors influence the stress and 
" 

pain experience. However, this relatively low between-subjects 

variability may limit generalizability of the research findings. 

This issue is explored in detail later. 

The methods. Continuous monitoring of the time course and 

force exerted by the nociceptive stimulus showed that the average 

amount of pressure was slightly less than the 2000 g intended, 

but was equivalent across groups. The pressure increased, during 

the first minute of nociception, due to displacement of skin 

tissue. 

The subjects described their experience as moderately to 

extremely painful. Qualitatively, the pressure was described 

by most subjects as "pressing", "pulsing", "hurting", "radiating lf
, 

"numb", and "drawing". The se d escriptor sare appropr ia te / .~o the 

stimulus employed; a pressure wedge on the index finger. The 

stimulus was tolerated for a long period of time (relative to 

cold pressor or radiant heat nociception) and exerted a continuous 

pain. Zwetnow (1979) states that stimuli that create a dull 

aching continuous pain are the most relevant for extrapolation 

to clinical acute pain states. For these reasons, pressure 

nociception appears to be a useful analog of acute pain. However, 

approximately half of the subjects did not report tolerance 

during the ~en minute exposure tim~ and the distribution of 

the pain tolerance data was negatively skewed. The tolerance 

~ data will be discussed again in the following section. 

It was concluded (see p. 85) that the pain warning and the 

stress interview warning each produced psychological stress. 

'" 
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Bowever. the respons~parameters represen~ing the stress were 

~ different between the two groups. The stress intensity ratings. 

heart rate (BR) data. and frontalis electromyographic activity 

(EMG) obtained during the period immediately following the 

instructions and immediately preceding the application of the 

nociceptive stimulus (the Anticipation period - AP) were analyzed. 

o 

The pain warning produced significant increases in HR and EMG. 

but not stress intensity. compared to the control group. The 

stress interview warning produced significant increases in stress 

intensity and BR. but not EMG. during the AP. (The stress 

interview warning group was not statistically compared to the 

control group sinee Baseline instructions given' to these two 

groups differed). These qifferences between responses to the 

warnings suggest that although the pain warning and the stress 

interview warning evoked responses that are similar to those that 

occur during a stressful experience, they May also have evoked 

different cognitive orientations toward the experimental situâtion. 

Janis (1982) states that when a warning message.evokes 

anxiety without provi~ing the means to avert the threat, subjects 

ignore, minimize, or deny the presence of thè threat. Self 

report measures would reflect this denial since there would be 

no evidence of an increase in self-report of stress while other 

le.ss subjective response parameters wOI.1'ld increase. Obrist 

(1981) states that under aversive conditions in which the sub)ect 

perceives that no control is available to help him lessen the 

aversiveness, EMG and HR will increase. When sorne control ls 

~ available, HR, but not EMG will increase. 

In the present study, the pain warning May have evoked a 

cognitive orientation that no control was available to reduce 
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the averslveness of the subsequent nociceptive experience. 

c:) Terminating participation in the study (permitted by the 

instructions) may not have seemed a viable option. The stress 

o 

interview warning may have evoke~ the appraisal that sorne control 

was available. Because performance would be judged, the subjects 

could attempt to perform in a manner that would obtain a 

positive evaluation. This proposed difference in cognitive 

'orientation was not assessed during the present study and 

therefore, cannot be empirically evaluated. Further investigation 

of the cognitive nature of the threat that is produced by each 

of these warnings is warranted. 

To conclude, the nociceptive stimulus produced a painful 

experience that varied in degree among subjects. Both of the 

experimental warnings produced stressful experiences that 

differed in reference to the response parameters associated with 

each. 

Direct measures of pain. The direct measures of pain were 

the pain intensity ratings obtained after each minute of ~ressure 

nociception; the pain threshold, tolerance, and endurance data 

dbtained once during nociception; and the Gracely and McGill Pain 

. Questionnaire (MPQ) ward sets completed immediately after the 

ten minute Recovery periode According to t~attribution theory, 

'subjects who received a pain warning, but not a stress interview 

warnipg, should show increased pain. According to the modified 

perceptual disruption theory, both experimental groups should 

) show either an increased variability in these measures or 

~ increased pain. 

In the present study, there were no significant differences 

among groups in the variability of these measures. Possible 

fi 
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reasons for this result are discussed at the end of this section. 

The pain int~nsity ratings increased faster in the 

experimental (warning) groups than in the control grouPT- The 

increase in ratings slowed down and leveled off over time in aIl 

groups. This type of pain ~tensity curve has been obtained 
'. 

usïng other continuous nociceptive stimuli such as radiant hea t 

(in Melzack & Wall, 1982), and cold pressor afd ischemic pain 

(Hilgarà & Hilgard, 1975). 

Using data from aIl subjects receiving pressure, the subjects 

receiving a pain warning reported higher pain intensities than 

the control subjects during the last six minutes of pressure 

stimulation. Subjects receiving a stress interview warning 

reported higher pain intensities than control subjects for aIl 

but the second minute of the ten minute periode Using data 

from subjects who did not report tolerance (u = 23), both 

experimental groups reported higher average pain intensity 

ratings for the entire Pain period than the control group. 

However, when comparing the mean individual pain intensity 

rating obtained from each subject during the Pain period, only 

the subjects who received a stress interview warning had a higher 

pain rating than the control group. There vere no significant 

differences among groups during the Recovery periode 

Therefore, the stress interview warning produced increased --~ 

pain intensity Tatings whether or not subjects in this group 

reported tolerance. This result does not support the attribution 

theory, which claims that only relevant anxiety will influence 

the pain experience. However, the data obtained from the subjects 

receiving a pain warning are inconsistent. One reason for this 

inconsistency could be that subjects in this group wh~ did not 

• 
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report tolerance experienced a higher pain intensity than the 

subjects who reported tolerance. This possibility is supported 

by the analysis of the average pain intensity ratings obtained 

from the subjects who did not report tolerance. For these 

subjects, both experimental groups reported higher pain intensity 

ratings than the control group. When using data from aIl subjects, 

there was no significant difference between the pain warning 

subjects and the control group on this measure. Subjects who 

received a pain warning and reported tolerance May have dropped 

out before reaching an intensity level similar to the subjects 

who did not report tolerance. The instructions stated to monitor 

the stimulus carefully and to report tolerance as soon as the 

pressure was too painful. Subjects who ignored this demand would 

subaequently experience greater intensities due to the anxiety 

evoking affects of the instructions. This possibility should 

be explored in further empirical investigations. 

no significant differences among groups in the 

pain tolerance, or endurance data. Although subjects 

who received a pain warning reported tolerance an average of one 

minute earlier than control subjects, this difference was not 

significant. The variability of this measure was very high. A 

ceiling effect May also have been operating since 48% of the 

sample did not report tolerance during the Pain periode In 

order to more carefully examin~ the effects that anxiety has 

upon pain tolerance, a stimulus that Most subjects find 

intolerable (before tissue damage ensues) would be appropriate. 

~ Electric shock stimulation or muscle ischemic pain, although 

they have associated methodological problems, May be more 

appropriate 

l 
to determine the relationship between anxiety and 

= 
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pain tolerance. 

The rate at which subjects dropped out (reported tolerance) 

was different across the three groups. A larger proportion of 

the stress warning subjects completed the full ten minute Pain 

period than the pain warning subrects. The difference was rnost 

pronounced at the end of the Pain periode There is thus sorne 

evidence that the pain warning affected tolerance. This 

possibility requires further empirical investigation, employing 
. 

nociceptive stimuli that are less tolerable than the pressurè 

pain used in this study. 

There were no significant group differences found on the 

analyses of the Gracely or MPQ scales. This finding ls unusual 

since a number of authors have reported significant correlations 

~ between pain intensity ratings and MPQ data when both were 

obtained during a pain experience. Melzack (1975) reported 
<:... 

a correlation of .42 between an overall pain intensity rating 
") 

and the sum of the rank values on the MPQ. Walsh and Leber 

~(1983) reported a correlation of .57 between pain intensity 

~tings and the MPQ obtained from chronic 'pain patients. In 

the present study, the average pain intensity rating was not 

significantly correlated with the sum of the rank values on the 
• 

. MPQ. Ndr was it significantly correlated with the sum'of the 

rank values of. the sensory or affective scales as reported by \ 

Melzack (1975) and Walsh and Leber (1983). 

Theae findings suggest that subjects rate their pain 

experience differently during a p~in episode th an during a 

.f. -

~ pain-free periode There is little available research to evaluate 

the extent of this diffirence. Pakula and Milvidarte (1983) 

studied memory for cardiac pain two weeks after the pain eplsode .., 
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and reported a decrease in remembered pain intensity when 

comparing t~s rating to one obtained immediately after the 
, 

pain experience. Kent (1985), in a study of dental anxiety, 

reported that there was a closer association between remembered 

and expected pain on the MPQ than between remembered anù 

experienced pain. And although Hunter, Phillips, and Rachman 

(1979) reported a high correlation between actual and remembered 

headache pain on the MPQ, Kent (1985) points out that this may be 

due to remembering the words chosen rather than th~ actual pain 

experience. Therefore, ceution should be exercised in interpreting 

pain reports obtained during p~n-free periods until more data 

ia ~vailable to evaluate this)type of report. 

In conclusion, a number of diTect pain measures were 

employed during the present study. The instructions did not 

lappear tb affect the pain threshold, {olerance or endurance data 

collected during the Pain period or the Gracely and MPQ scales 

collected after the experiment. However, fewer subjects who 

received a pain warning completed the Pain period than subjects 

who received a stress interview warning. The stress interview 
~. 

warning increased pain intensity ratings throughout the Pain 

periode The pain warning increased these ratings only in 

subjects who did not report tolerance. After receiving a pain 

warning, reporting tolerance may serve a protective functionl 

against experiencing a higher pain intensity. Further 

investigation of this possibility is warranted. 

These results do not support the attribution theory that 

~ relevant but not irrelevant anxiety exacerbates the pain 

experience. There was some evidence-that the pain warning 

facilitated the report of tolerance compared to the stress 
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ihterview warning. As noted, investigations using more painful 

stimuli are needed to determine if this is the case. The 

perceptual disruption theory 5eems to be more useful to explain 

the data. Both relevant and irrelevant anxiety influenced 

the self-report of pain intensity. 

Anxiety did not influence the variability of the direct 

pain measures. This may be due to the relatively long period 

of time between measurement intervals. A signal detection 

(SDT) approach may be more appropriate to determine if these 

erfe cts on· pain in ten s i ty are due to in creas ed dif fi cul ty in 

judging the stimulus as opposed to an alteration in the criteria 

used for this judgment. Studies employing SDT methodologies 

to investigate the relationship between anxiety an~ pain have 

shown that the ability to discriminate between stimulus intensities 

is impaired by anxiety while response bias remains unchanged. 

Indirect pain measures. The indirect measures of pain 

employ~d in the present study included the stress intensity 

ratings, the HR and EMG activity, and the behavioral response 

data. Other indirect measures were included in the 
, 

postexperiment~1 questionnaire package. They assessed the 

representativeness of the experience, the belief that the stimulus 

~would be painful, the rating of the level of stress remembered . 

before the application of pressure pain, and the rating of stress 

present during the completion of the questionnaires. They also 

included the State-Trait Anxiety Inventory - state measures 

(STAI-S), and the presence, type, and effectiveness of cdping 

stra tegies. 
o 

The mQdified perceptual disruption theory incorporates the 
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attribution theory in that it states that relevant but not 

irrelevant anxiety increases the aversive quality and motivational 

7 drive associated with the pain experience. If the modified 

perceptual disruption theory is correct, the subjects who 

received a pain warning, but not the subjects who received a 

stress interview warning, should show increased responding on 

the indirect measures of pain. The results obtained from aIl 

the indirect measures will be reviewed before discussing the 

appropriateness of this modified theory. 

AlI the analyses of the stress intensity rating data found 

that both experimental groups reported higher stress than the 

control group during the Pain periode Generally, this increase 

was sustained throughout this periode These results are 

interesting; although the subjects receiving a pain warning 

reported higher levels of stress throughout the Pain period, 

the average pain intensity rating obtained during this period 

was not significantly different from the control group. Subjects 

who received a pain warning rated their experience as more 
.~ 

stressful, but only the pain warning subjects who did not report 

tolerance also rated this experience as more painful. 

For the en tire sample, the cor~elation between the average 

pain and stress intensity rating was .53. This supports'the 

claims made by Melzack and Wall (1982) and others (e.g., Merskey, 

1980; Weisenberg, 1977) that pain and anxiety increase together. 

However, this correlation accoun~s for about 28% of the variance, 

indicating that subjects did not choose a stress rating identical 

~ to the selected pain rating. Subjects determined the stress 

lntensity rating by different, perhaps overlapping, criteria. 

During the initial minutes of the Recovery period, subjects 
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in both experimental groups reported higher stress intensity 
\ 

than did thé control group. This could have happened for 

several reasons. Since the stress intensity ratings were higher 

during the Pain period, the experimental subjects may have needed 

more time before returning to the Baseline level. In addition, 

subjects receiving a stress interview warning were told to 

expect that the interview would begin soon. As reported earlier, 1 

these instructions produced increases in stress intensity ratings 

even without the presentation of the pressure nociception. 

Both sets of instructions produced increases in HR du~ing 

the Anticipation perioà (AP). In all an alyses of HR da ta, the 

subjects who recei~d a pain warning showed higher HR during the 

Pain period than did the control subjects. In addition, subjects 

from both experimental groups who did not report tolerance showed 

a decrease.over time in HR indicating increased familiarity with 

tthe stimulus (Obrist, 1981). There wete no significant 
-Y ll>. 

differences among groups during the Recovery period. 

The analyses of the HR data obtained during the Pain period 

from the stress interview warning subjects were not as conclusive. 

The average HR for the entire Pain period and the HR data obtained 

from subjects who did not report tolerance were not significantly 

different from the control group. However, a significant 

difference was found when using group means to fill missing 

dlilta cells. As noted in the Results, these findings appear to be 
1 

due to the decrease in HR over the Pain period following an 

initial increase in HR during the AP. 

Subjects who received a pain warning but not subjects who 

received a stress warning showed higher EMG during the AP than 

the control subjects. They also showed higher EMG than the 

" - .-
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stress interview warning group throughout the Recovery periode 

4() Subjects in the pain warning group but not the stress warning 

group showed higher EMG th an the control group during the third 

to fifth minutes of nociception. The average EMG during the. 

CJ 

o 

Pain period was higher in the pain warning subjects than either ...,.,.. 

other group, but this difference was not significant. ]he large 

variability of this measure May have obscured differences among 

groups. In short, the pain warning produced increased EMG 

during the Anticipation and Recovery periods and also appeared 

to lncrease EMG during the first half of the Pain periode 

There were no differences among groups in the overall 

frequency' of movements during the first or last minutes of 

nociception. However, the frequency of grimaces during the first 

minute was significantly greater in the group receiving a pain 

warrflng than in the control group. The group receivjng a stress 

interview warning d!d not differ significantly from either of 

the other two groups. There we~ no significant differences 

among groups during the last minute of nociception. 

No significant differences among groups were found by the 

analyses of the postexperimental questionnaire data that included 

the remaining indirect pain measures. This finding lends 

further support to the suggestion that postexperimental 
t); . 

questionnaires are not as sensit1ve to group differences as the 

measures obtained duri~g the experimental periods. 

In conclusion, the experimental instructions evoked increases 

in stress intensity ratings during nociception and the initial 

minutes of the Recovery period when ~mpared to the control 
,? 

instructions. The instructions evoked increases in HR in both 

experimental groups yet HR remained elevated only in subjects 
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who received a pain warning. In general, EMG was elevated 

during the An ticipa tion, Pain, and Recovery peri<?ds only in' the 
, 

subjects receiving a pain warning. There was a higher frequenGY 

of grimaces during the first minute of noc~ception tn subjects 

receiving a pain warning compared t~ control subjects •. The 

postexperimental questionnaires did not refléct these differences 

among the groups. 

The combined results of aIl the indire~t pain measures 

indicate that the subjeèts receiving a pain warning experienced 
,'~ . 

the 'nociceptive stimulus as more avers-i-v-e-than subj eets receiving 

a stress interview warning or no explieit warning. Although 

both experimental groups reported higher levels of stress during 

the Pain period, subjects receivin~ a pain warning also showed 

,increased physiological arousal during the experiment and a 

higher frequency of grimaces during the first minute of 

noeiception than the control subjects. These results support 

the modified perceptual disruption theory tHat the overall 

aversiveness of a nociceptive ~timulus ls hi~her when associated 

wi~h relevant anxiety than when associated with irrelevant 

anxiety. Before discussing the implications of dings, 

two other facets of the research data will ~expl 

characteristics of the subjects who did and did not report 

\ tolerance and the relationships among the dependent measures. 

Comparison of subjects who did and did not report 

tolerance. Subjeets who reported tolerance during the Pain 

period were compared to subjects who did not in order to explore 

~ other related differences between these two groups. the pain 

threshold and endurance times were significantly shorter in 

subjects who reported tolerance compared to subjects who did 

• & -



o 

o 

o 

148 

not. However, no significant differences were found on any 

other direct or rndirect measure obtained during the experimental 

periods. That is. these two groups did not differ on the 

average reported levels of pain and stress intensity obtained 

during nociception or in the average HR, EMG, or frequency of 
~ 

grimace behavior. Baselin e l evels or' HR and EMG wer e not 

significantly different between the two groups. There were 

very few differences between the two groups on the postexperimental 

questionnaire data; subjects who did not report tolerance 

reported a lower painfulness rating on the Gracely scale that 
, 
, 

assessed this factor and these subjects rated the strategies 

they employed as more effective than subjects who reported pain 

tolerance. 

Thes~ two groups did not differ significantly on 

preexperimental questionnaires that assessed the desire'for 
/ 

~ social approval, state and trait anxiety, or fear of physically 

dangerous'situations. However, subjects who did not report 

tolerance reported lower performance fnxiety tpan subjects who 

did. Therefore wi th the excèption of reporting higher 
-

performance anxiety, these two groups did not differ on any 

measure of psychological stress or anxiety obtained in this 

study. Yet.~he two groups differed on the responses obtained 

from two measures of cultural factors. That is, subjects 

who reported tolerance also reported significantly lower SES 

scores than subjects who did not report tolerance and they 

were more likely to report affiliation with the Jewish faith. 

Subj ects who did not report tolerance were more likely ,ta 

report no raligious affiliation. ". 

These findings are unusual since most of the literature 
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reviewed in the Introduction indicated that tol~rance was 

reduced by the presence of anxiety measured by questionnaires, 

or induced by an experimental manipulation. In addition, 

Weisenberg (1975) stated that attitude and anxiety are the 

major sources of cultural differences in pain toleran~e. The 

absence of this relationship in the present study may be due to 

sever~l factors. With reference to the preexperi~ental 

questionnaires, the sample employed in this study could be 

considered as low anxious. Thus, tolerance may only be related 

to anxiety questionnaire'data when the report of anxiety i3 high. 

Second, tolerance may have no relationship to pain intensity, 

strass intensity, ur phasic and tonie differences in physiological 

arousal. In general, the relationships between these measures 
• 

are low (Craig, 1984). Third, cultural and social factors su ch 

~as SES, religiou~ affiliation, fear of being negatively evaluated, 

and other related variables may have more influence on pain 

tolerance than the experienc~ of anxiety. Lt is not possible 

to determine from this study which of these alternatives (or 

sorne combinat ion of aIl three) is most ~easonable. Future 

r~search investigations may want to explore the relationship 

" between these factors and pain tolerance. 

Relationships among the deoendent measures. In general, 

most of the correlations between dependent measures were not 

significant. Dependent measures that appear ta share common 

characteristics were more likely ta be significantly correlated 

than measures that did not. For instance, the scales of the 

4C) MPQ were significantly intercorrelated as were the scales from 

the Gracely word descriptors. Pain intensity and stress intensity 

were significantly correlated. Threshold and tolerance were 
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significantly correlated. 

Threshold was significantly negatively correlated with pain 

intensity indicating tha~ the longer the threshold time, the 

lower the average pain intensity rating. Threshold was 

significantly correlated with the Gracely intensity and 

painfulness scales. However, pain tolerance was not related to 

either pain intensity or the Gracely sc~les. The average pain 

intensity rating was significantly correlated with one MPQ scale 

(the evaluative word set) and significantly correlated with each 

dracely scale. 

With reference to the indirect measures, the average stress 

intensity was not related t~any other indirect pain measure or 

to pain threshold or tolerance. Average stress intensity was 

significantly correlated with the three Gracely scales and aIl 

the,MPQ scales (ex9luding the sensory scale). Neither HR or 

EMG were significantly correlateq with any of the dependent 

measures. 

These findings underscore previous reports that measures ~ 

of the pain experience are loosely associated and that no one 

measure can capture the entire process (Chapman et al., 1985; 

Craig, 1984). 

The relationship between anxiety ~nd pain 

The present study employed numerous measures to assess 

different aspects of the anxiety and pain experiences. The 

findings indica te tha t not aIl the measures of "aa..liiety" were 

related to the pain experience. Furthermore~ when "anxiety" 

~ influenced this experience, it affected some but not aIl of the 

pain measures. 

The self-report questionnaires assessin~ state, trait, 

T 



a 

o 

r ' 

1 51 

and situational anxiety were not significantly correlated with 
1 

any depandent measure obtained during nociception. As noted 

previously, a reasonable explanation of this finding is that 

only when the scores on these questionnaires are high will they 

be related to the pain experience. If the scores reflect low 

to moderate levels of anxiety, they will not be predictive of 

pain responses. The validity of this proposaI could be easily 

ass~~sed by research projects in which subjects were selected 

on the basis of questionnaire scores and exposed to a nociceptive 

stimulus. Then the responses of low and high anxious subjects 

to this stimulus could be compared. 

In this study, experimentally induced anxiety produced a 

number of effects upon the pain rneasures. Both relevant ând 

irrelevant anxiety-evoking instructions produced higher pain 

and stress intensity ratings, compared to instructions with no 

explicit warning. Th{s effect was particularly strong in 

subjects given the irrelevant anxiety instructio~s. These data 

indicate that the relationship between anxiety and pain ia more 

complex than the attribution theory proposed by Weisenberg et al. 

(1.984), that relevant but not irrelevant anxiety influences the 

pain experience. There was sorne evidence that relevant but not 

irr~levant anxiety facilitated the report of tolerance. In 

addition, the relevant anxiety condition produced significant 

increases in HR, EMG, and grimace frequency during nociception, 

and th~ increased level of,EMG was sustained after nociception, 

compared to the other groups. 

~ A theory thît combines the perceptual disruption hypothesis 

with the attribution theory appears to be the moat appropriate. 

The experience of anxiety influences the subjects' experience of' 
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the intensity of the stimulus. In ·this study, this effect was 

~anifested by increased pain and stress intensity ratings 

reported by both experiment~l groups. If the anxiety is related 

to the nociceptive stimulus, then a number of other elements 

related to the distress associated with the pain experience will 

also increase. In this study, relevant anxiety evoked higher 
1 

physiological arousal and more facial expressions indicative of 

distrêss. In addition, the decision to terminate the nociceptive 

stimulus once it became intolerable may have been influenced by 

the experience of relevant anxiety. 

This theory of the relationship between anxiety and pain 

is consistent with Melzack and WallIs (1982) comprehensive theory 
. 

of the mechanisms subserving the pain experience. Pain contains 

a senso;y-discriminative component (how the stimulus feels), a 

motivational-affective component (the motivational drive and 

negative affect associated with the stimulus), and a cogniti~ 

evaluative component (the overall evaluation of the pai~fulness 
of the stimulus). These three components interact with each 

other. Cognitive-evaluative processes ca~ exert control over 

, the activity in both the discriminative and motivational 

systems. 

In the modified perceptual disruption hypoth~sis (which 

incor~orates the ~attribution theory), the individual~s cognitive 

evaluative processes become less accurate in determining the 

intensity of the nociceptive stimulus when anxiety is experienced. 

The individual's experience of anxiety competes for focal 

~ attention with the nociceptive experience, which makes it 

difficult for the individual ta accurately evaluate the properties 

of either experience. Cognitive-evaluative processes are also 
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used to relate the relevance of the anxiety to the co-occurring 

pain experience.' The experience of pain creates its own relevant 

anxiety that i5 mediated by the interplay of cognitive and 

motivational components. Furthermore, the cognitive evaluation 

that there are additional aources of relevant anxiety increases 

the motivational and aversive aspects of the pain experience. 

Chapman (1978) and Melzack and Wall (1982) state that 

anxiety i8 not a reaction to the pain experience, but is a part 

of that experience. If a nociceptive stimulus disrupts cognitive 

processes, the disruption will create anxiety (Chapman, 197~; 

Mandler, 1984). This disruption and associated anxiety will 

evoke attempts by the individual to terminate the disruptive 

event. If additional sources of anxiety are present during 

nociception, additional disruption of cognitive processes will 

occur. The individual's ability to evaluate information from 

sensory-discriminative channels will become increasingly impaired 

as the disruption to cognitive processes increases. Attempts 

to terminate the disruptive event would include an evaluation 

of the relevance of the anxiety experience with reference to 

the nociceptive situation. The evaluation that the associated 

experienc' of anxiety is or is not meaningful will further 

influence the motivational and affective processes associated 

with the pain experience. 

Limitations of the study 
! 

Generalizability of the findings. The sample was composed 
~- > 

of young, low-anxious male university students. Considerable 

research data indicat~s that women report pain tolerance earlier 

than men, but that pain threshold doea not differ between these 

two groups (Leventhal & Everhart, 1979; Weisenberg, 1977). Since 
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threshold doea not differ between men and women, the difference 

in pain tolerance has been attributed to a greater willingneaa 

on behalf of women to report illness and other stressful 

experiences in general (Leventhal & Everhart, 1979). It is 

important to note that Scott and Barber (1977) found no 

significant difference in pain tolerance between men and wom9n 

using either pressure or cold pressor pain. In addition, a 

number of researchers have reported no sex differences in the 

report of pain intensity, dègree o~discomfort, or MPQ scores 

(Jacox, 1980; Taenzer, Melzack, & Jeans, 1986; Volicer, 1978a). 

Therefore, it is reasonable that the findings from the present 

study pertaining to pain threshold, pain and stress intensity, 

, and MPQ data would have been similar if women had been subjects. 

The research data relating to the differences in the pain 

responses of older and younger individuals are inconsistent.' 

Sternbach (1968) concluded that pain threshold and tolerance 

tend to decrease with age. However, Weisenberg's (1977) review 
t 

reports research findings that suggest the exact opposite; both 

pain threshold and tolerance tend to increase with age. Chapman's 

(1985) review reports that age is not related to the reported 

aeverity of pain. Taenzer et al. (1986) reported that age was 

not related to MPQ data. However, Volicer (1978a) reported 

that younger patients tended to rate their pain higher than 

older patients. Because of this inconsistency concerning 

variations 'in the pain ex~erience over the life span, caution 

should be exercised when extrapolating the present findings 

to older populations. 

~AB discussed previously, the individual's predisposition 

to ~iety may influence the severity of the pain experience 
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as weIl as the reports of pain threshold and tolerance. Although 

it is reasonable to propose that employing high-anxious subjects 

would have influenced the results obtained, it is not possible 

to say which measures may have been most affected. 

Level of educational attainment has also been tmplicated 

as a factor influencing the pain experience. Individuals with 

Iesa education tend to have Iower threshold and tolerance times ,., 

than indi viduals wi th more education (Stern bach ,\ J 968) • In 

addition, Taenzer et al. (1986) reported that education was 

negatively correlated with MPQ data and with pain intensity. 

That is, higher educational attainment was correlated with lower 

scores on both the MPQ and pain intensity scales. Thus, employing 
, 

subjects with les& education may have increased the pain 

'experience. 

Due to the lack of conclusive research data relating to the 

pain experience as it changes over the life span, as it differs 

between low and high anxious individuals, and how it differs 

between different levels of educational attainment, caution 

should be employed when extrapolating the present findings to 

populations different in these aspects. However, it is reasonable 

to assume that with the exception df pain tolerance, the data 

~tained from this study could be'~xtended to similar female 

populations. 

Generalizability of the flndings to other nociceptive stimuli. 

There ls not enough data to evaluate the equivalence of the pain 
. 

experiences produced by different nociceptive stimuli. However, 
"\ 

the results obtained in the present study ar~ consistent with 

those obtained in other research assessing the relationship 

between anxiety and cold pressor, radiant heat, and electric 
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shock stimulation pain. For instance, threats to physical 
" 

integrity have been reported to increase pain intcnsity ratings, 

~nitude estimates of the strength ùf the stimuius, and to 

decrease thresh~ld and tolerance (Hall & Stride, 1954, in 

M~~ck & Wall, 1982; Haslam, 1966; Nisbett & Schachter, 1966;' 

Sternbach, 1968). Threats to psychological integrity have been 

reported ~o increase pain intensity ratings during cold pressor 

nociception (Mayerson & Rhodewalt, 1984) and to increase anxiety 

ratings during electric shock (Weisenberg et al., 1984). In 

addition, the pain intensity curves obtained in this study are 

similar to those obtained for radiant heat nociception (Melzack 

& Wall. 1982) and for cold pressor and ischemic pain (Hilgard & 

Hilgard, 1975). 
" 

Pressure stimulation was chosen for this study since 

Zwetnow (1979) and other researchers (e.g.,Merskey, ~973) state 

that œethods that produce continuously building, aching pain 
( 

have the closest resemblance to the types of'pain found in 

clinical settings. The results obtained in the present study 

are consistent with Volicer's (1978a) clinical study in which 

life stress in general was related to increased reports of pain 

and discomfort. Volicer and Volicer (197,8) reported grea'ter 

pbysiological changes during hospitalization in patients reporting 

high life stress than in patients reporting low levels of life 

stress. Further investigatiop of the role of relevant and 

irrelevant anxiety in clinical settings is possible using , . 
procedurès that assess gèira1 and specifie levels of anx~ety 

t, 

and theh relate these mea ures to the subsequent pain experience. 

Because the stimulus ?mployed in the present study was 

not sufficiently intolerable, it was not possible to determine 
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the exact relationship between anxiety and pain tolerance. The 

data suggested that relevant but not irrelevant anxiety decreased 

pain tole~ance. However, this finding was not borne out by 
~ 

examination of the pain tolJrance data with reference to the 

time spent undergoing nociception. Further research is req~ired 

on the effects of relevant and irrelevant anxiety upon cold 

pressor or ischemic pain which are eventually experienced as 

intolerable by most subjects. 
[ 

Cognitive orientation towards the nociceptive stimulus. 

The experimental instructions produc~ effects similar to those 

found in other stressful situations. However, the 'nature of the 

stress response differed between groups. It was suggested that 

the se instructions may have produced differences in cognitive 

orientation toward the nociceptive experience. The pain warning 

may have ~voked the b~li~f that no control was available to 

lessen the aversiveness of the event whereas some control was 

available t~ subjects re~eiving a stress interview warning. 

Although the experimental instructions were designed to evoke 

two types of anxiety (physical danger and performance anxiety), 

the present study did not determine what the subjects believed 

they could do to control the aversiveness of the event. ~ture 

investigations exploring the relationship between anxiety and 

pain could incorporate a means of determining this belief. For 

instance, the two types of anxiety instructions could be compared 

by askihg questions about the subject's beliefs about the 

controllability of the upcoming stimulus. Plutchik (1977), 

however, states that subjects may not be consciously aware of 
t 

the appraisals thay make and thus, may be unable to discuss them. 

Although it may not be possible to discuss. the subjects' baliefs 

. 
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about the stress experience, they can be inferred from other 

4() measures. This is because the instructions affect direct and 

indirect pain measures in different ways. The nature of these 

differences, caused by cognitive appraisal, is an issue that 

. " 
warrants future research • 

Methodological implications 

The distinction between direct and indirect measures. In 
j 

the past, research designed to determine the relationship between 

anxiety and pain has f~iled to operationally distinguish measures 

that directly aSS8SS the pain experience from measures that 

assess the experience of anxiety (Gross & Collins, 1981). One 

reason for this may be the strong theoretical influence that 

Melzack and Wall (1982) and others (Sonica, 1977; Sternbach, 
. 
1968) have had upon the research assessing the psychological 

mechanisms involved with pain perception. According to their 

views, pain is an experience composed of interacting sensory, 

perceptual, and affective processes. Pain cannot be said to 

exist without its aversive emotional quality. The distinction 

made between pain and its negative affective quality by Cassem 

(1983) and others who view païn processes ,from a Medical 

perspective (e.g., Guyton, 1981; Villaverde & MacMillan, 1977) 

has impeded the development of interdisciplinary approaches 

aimed at understanding both the psychology and physiology of the 

pain experience. Nevertheless" when empirical investigations 
\ 

àre designed to determine the influence of affective processes 

upon the interaction of sensory, perceptual, and affective 
c o components or- pain, it is essential to make a distinction between 

the affective processes and the sensory experience. 

EmR!rical measures available at this time that attempt to 

. 
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evaluate each component separately include ~he MPQ and the 

~ Gracely scaIes: In the present study, these scales were completed 

during a pain-free period because it was ~ot possible for subjects 

to complete them during nociception. Therefore, 1in'~his study, 

o 

o 

a distinction was made between the indirect measures and the 

direct measures of the pain experience. Indirect measures were 

operationally defined as the measures traditionally used by 

researchers to assess the anxiety and stress experiences. These 

" measures include reports of anxiety and distress, facial 

expressions, and physiological indices of arousal. Direct 

measures were defined as the measures specifically designed tOI 

assess the individual'g percepLion and evaluation of the 

nociceptive stimulus. These measures include pain intensity 

ratings, threshold, tolerance, and pain questionnaires as weIl 

as SOT methodo~ogies. - , 
Due to the methodological confounding of the assessment of 

pain and anxiety, the distinction between direct and indirect 

measures is crucial in research projects designed to determine 

the influence of anxiety upon the pain experience. Manipulation3 
1 

that create chan~es in ~hysiological indices and distress ratings 
, 

are not equivaient to manipulations that create changes in pain 

intensity or MPQ data. Although the reduction of suffering ig 

an essential factor in pain relief (Cassel, 1982), it is 

theoretically important to determine if the experience of anxiety 

influences the sensory and perceptual components of pain a8~well 

as contributing to the affective processes associated with pain. 
/ 

In the present study, the division of response measures into 

direct and indirect ~llowed an empirical investigation of the 
1 

influence that relevant and irrelevant anxiety had upon different 

. - -- 1 
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aspeots of pain. The major findings of this study indicated 

that experimentally induced anxiety not only influenoed the 

distress associated with nooiception, it also influenced the 

intensity of the pain produced by t~e stimulus. Ftirthermore, 
~ 

the two sets of anxiety-evoking instructions produced different 

effeots upon the direct and indirect measures of the pain 

.experience. Therefore, the distinction between direct and 

indirect measures anhances understanding of the relationship 

between anxiety and pain. 

Assessment of the production of anxiety. Until recently, 

investigators manipulating anxiety to determine the relationship 

between anxiety and pain have failed to document whether anxiety 

was actually produced by the experimental manipulation (e.g., Hall 

& Stride, 1954; cited in Melzack & Wall, 1982; Nisbett & Schachter, 

1966; Mayerson & Rhodewalt, 1984; Sternbach, 196e). In one study, 

the measures used to determine if the anxiety manipulation was 

effective were obtained after nociception had been started 

<Weisenberg et al., 1984). Evidence that the anxiety manipulation 

actually produced anxiety prior to the application of nociception 

is necessary before it can be concluded that the results obtained 

during the experiment were due to the effects of anxiety and 
~ 

not to a~~ther psychological or social factor influencing both 

the anxiety and pain measures (Haslam, 1966. Malow, 1981). 
~ 

In the present study, stress intensity ratings, RR, and , 

EMG data were obtained during a waiting period to validate that 

the instructions evoked a stressful experience. The effects of 

~ the instructions upon the~ measures were similar to the effects 

of anxiety and stress. Each set of instructions appeared to 

evoke a different cognitive orientation toward the nocicepti~e 

• 
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event. 

Multimodal assessment of the pain experience. Many research 

projects assessing the relâtionship between anxiety and pain have 

not employed a variety of pain measures. Most research has 

employed either pain threshold or tolerance as the single pain 

pain measure (eg., Haslam, 1966; Malow, 1981; Nisbett & Schachter. 

1966). However, neither of these rneasures reflects the pain 
. 

experience in its entirety (C~apman et al., 1985). The present 

study employed a nurnber of direct pain measures and these measures 

were influenced in different ways by the experimental manipulation. 

This underscores previous reports of th~ importance of employing 

multimodal assessment. 

Utility of postexperimental guestionnaires. The 

poatexperiment~l questionnaire data indicated that the experience 

of pressure nociception was painful and moderately stressful. 

However, these questionnaire data did not produce the significant 

differences among groups that were obtained by the direct and 

indirect measures during the nocicepti ve period., In addi t ion, 

the postexperimental data did not produce differences between 

the two groups that did and did not report tolerance with the 

exception of two subscales (Gracely painfulness scale and the 

affectiveness of coping strategies). Few studies have been 

conducted ta evaluate to reliability of questionnaires completed 

during a pain-free periode Klepac et al. (1981) reported that, 

since subjects endo~sed higher ranked words on the MPQ after 

tolerance than after threshold, the MPQ could be used in 

4:) laboratory research. The results from this study do not support 

this conclusion. It is possible that large changes in perceived 

magnitude of nociceptive stimuli (e.g., from threshold to 

. - -
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tolerance) are ~sured by postexperimental questionnaires yet 

other changes in the pain experience are note The validity 

of questionnaire data during a pain-free period must continue 

to be explored. Future research should assess the pain 

experience during and after nociception and then determine 

whether or not the memory for the experience is different from 
r 

the report of this experience during nociception. 

Theoretical and clinical implication of the research findings 

The recognition The importance o~psychological mechanisms. 
~ 

le that pain is a complex perceptual experience has created ~ 

need for clarification of the mechanisms through which 

psycho~ogical and physiological processes code termine pain 

(Schneider & Karoly, 1983). M81zack and Wall (1982) have 

proposed a neurophysiological model describing the mechanisms 

responsible for the influence of anxiety on pain processes. 

However, this model explains how these effects can occur at a 

physiological level and does not predict when anxiety will create 

these effects. Knowledge of anxiety level per se is not adequate 

to predict the reaction to nociceptive input (Weisenberg et al., 

1984). In order to make predictions concerning the influence 

of anxiety on pain, referençe must ?e made to psychological and 

social constructs (Degenaar, 1979). Two psychological theories 

that have been proposed to explain this relationship were compared 

in this study. 

The research findings from the present study indicate that 

individuals who experience increased levels of anxiety 

~ immediately preceding nociception also report higher pain and 

stress in ten s i ty ra tings during nocicept,ion. Whe.9 the anxiety 

stems from a relevant source, (a threat to physical or emotional 
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well-being that is related to the in jury) , the arousal and 

facial indicants of distress associated with pain also increase. 

If the source of the anxiety is not relevant to the nociceptive 

stimulus, these measures do not increase. Pain threshold was 

not influenced by experimentally induced anxiety. Tt is not 

clear how pain tolerance was affected by experimentally induce~ 

anxiety. These finding~ support a modified perceptual di~ruption 

theory in which anxiety in general influences the evaluation of 

nociceptive input, and the type of anxiety influences the 

motivational-affective processes associated with the pain 

experience. 

The results are also co~sistent with Melzack and WallIs 

(1982) proposaI that altering one component of the pain process 

(sensory-discriminative, motivational-affective, or cognitive 

evaiuative) affects the other components of the triad. In this 

study, creating an emotianal experience in addition to applying 

a nociceptive stimulus altered the evaluation of the intensity 

of the stimulus. aoo the type of anxiety cre'ated influenced 

the motivational-affective component assaciated with this 

experien ce. Further resear ch i s nec e s sary ta de termin e if th e 

influence of anxiety upan pain intensity affected sensory 

discriminative processes as well as cognitive-evaluative anes. 

Empirical investigations that incorporate SDT analyses into 

the design May be able to resalve this issue. 

Clinical implications. These data confirm Volicer's 

(1978a) hospital setting findings that bath general life stress 

~ (irrelevant anxiety) and stress related to Medical and surgical 

(relevant anxiety) influenced the pain experience. 

Because relevant anxiety increases the affective dimensions 
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associated with pain, these findings suggest that relevant 

anxiety may influence the deciaion by individual's to seek aid 

from professionals following physical trauma. Crook et ~l. 's 

(1984) epidemiological study found that 66% of the subjects 

reporting pain had not sought aid. for i ts relief. Many of these 

respondents who did not seek aid explained that the problem 

was not serious enough to require professional help. Although 

these l authors did not assess the possibility that relevant 

anxiety determines the 'seriousness' of the pain, it is consistent 

with Cassel's (1982) report that the experience of a threat to 

physical integrity (relevant anxiety) increases the drive to 

obtain relief and to search for help. 

Melzack, Wall, and Ty (1982) reported that 37% of patients 

~resenting themselves for aid at an emergency clinic with various 

types of tissue damage had a pain-free period following the 

injury. Although they did not ask why patients came ~o the 

clinic jf they did,not feel pain, the reason may relate again to 

anxiety over physical integrity. Individuals may go to a clinic 
• 

following injury not necessarily due to the severity of the pain 

they experience, but because of their belief that the injury 

warrants medical attention and treatment in order to restore 

physical integrity. 

Finally, the results of the present study suggest that 

psychological treatments designed to reduce general as weIl as 

relevant anxiety will be more effective in producing pain relief 
, 

than treatments aimed to reduce relevant anxiety alone. 

4C) Weisenberg (1984) reviewed thé literature comparing various 

psychological treatments for pain. In 0ne laboratory study, 

a full stress inoculation procedure (education and coping skills) 

-
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was more effective at producing increases in threshold and 

tolerance tOI cold pressor nociception than either component 

alone. In a second laboratory study, coping skills were more 

effective than cognitive skills (imagery and distraction) in 

increasing,tolerance. 

Two clinical studies also support the efficacy of 

psychological techniques that combine both types of anxiety 
! 

reduction l?rocedures. Melzack and Perry' (1975) reported that 

hypnosis (including progressive relaxation) plus alpha training 

(a type of distraction) was more effective than hypnosis alone 

in relieving chronic pain. Mitchell and White (1977) reported 

that progressive relaxation training followed by behavipral 

self-managemen t skills acqui~i tion was more effective than 
'1 

progressive relaxation alone in reducing headache frequency. 

Progress ive relaxation alone was more efr'ecti ve than the self 

manegement skills alone. 

The reason why coping skills packages that include both 

a general relaxation procedure plus specifie pain reduction 

techniques are more effective than either component alone may 

relate to the effect of these packages upon general as weIl as 

specifie types of anxiety in the pain experience. 

. - - -
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EXPERIMENT INFORMATION FORM 

EXPERIMENT Bodt1y end Cognft1YI Respon~~s- to slress 
--;:.-

~<~------------------------
EXPERIMENTER'S NAME Anne Cornwall 

_ OFFICE HUMBER N7t J 7 PHONE_-_3 ... 9_2-_·5W1ô89~4 _________ _ 
-.... 

RESEARCH SPONSOR ... p~r,..-;Don:u.&..lCu.' &.lIpog,,&;nd~e~d,--_~ ______ _ 

BRIEF DESCRIPTION OF RESEARCH 
1 

-- Phy.'ologtcOI monttOr1ng of your ClSRonse, to 0 bdefly PC8sented stressoe 
th.t lD!ply •• ,Ubec 0 peassure potn ot the index tlng"er oc partic1patjon jn 
o DUbolP1l'coJJy stClalrU) Interview sltuotlon or both, We w111 0190 osk 
you tA f111 out sorne=guI,tionnolres reJoted to thll ,xpedence, 

, . 
COURSES RELATmTO: Perspect1yes on Human Noture: Phy,'oJoglcOI 
PsycboJogy; Baboylo(OJ MedIcine ,.-
SPECIAL SIlaIECT REQUIREMEHTS :~le~m1y.Jndt~W/1~~~ oot · o =~=â:,tb' IXgl11mlDt Ib1~!ULÔ!!!!.f!!~!!I ~J!I9!JSb ~~a 

--

'-',--
~l , 
r 

-------~--------------------------------~------~----.--~-----------, \, . 
} .~ i 

SCHEDULING INFORMATION: 
\ 

\ - ' 

NUMBER AND LENGTH OF SESSIONS ,j :S"ston: 00' bouc JO Jengtb 
'TIMES AVAILABLE- 'Morntng and oft.rnoon 
LOCATION CUn1coJ PsychoDhystoJogy Loborotory, st''Yort BjploglcaJ 
SC1Iftc" Butldtng, N7/26 

CONTACT Anne Cornwall tn H7/17 or ot 322-5894 or J'oye Doml and , 
nymblrb.,oyt. 

, . 
OTHER INFORMATION ERÇh ,Yb"ct 1, POtd S 1 0 foc part1clpation. 
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.P ART 1 C 1 P ANT'S IjANUAL 

/. 
This mDnuol has-'been designed to provlde you w1th a better unde~tend1ng 
of the nat'(.r8 and methodology of my research. T~e purpose of thts study 
w.ln explathed, as will the vanous tesUng and measuramant procedures. It 
ts important that you understand the study and feel comfortabl, w1th the 
procedure, so do not hesitate to '8sk questions or to have sométhlng . \ 
clartf1ed. 

INTRODUCTION 

Anne Corn'n"tt 11 
392-5894 

The standard of past research on stress has been to Gssess 
subjective and phys101ag1cal r~spon~es ta stress wtth 11tt18 reQard to how 
the subject's thought'S are affeeling these responses. In addfllon, I1ttle 
regard hos been glven to the type of stre$sor employed by the 
expertmenter.. In attemptlng a more rea1ist1c - assessment' of human 
behavlor and emoUon, th;s study Is concemed with thë effect tha.t think1ng 
.about cert tssues has upon the experience of two dUferant types af 
stressors hus, Il Is important for you to reaUze that th;s expert ment 
lnvo es either the appl1caUon of a painful stimulus thot will termtnate 
when oU,can no longer toler~te 1t or your involvement ln a psyeholog1cal1y 
anxle produclng. situation deslgned to praduce stress or your 

1ctpotion in both these conditions. Both of these sUmu11 have) been 
shown ta pro duce anxiety and ossoc1ated e(fects an the clrculatary and 

-- l' muscle systems. In addition, your bodily responses ta thlà stimuluswtll 

-0-

~e recarded and you will be asked to monitor your emot10nal state and to 
'\ 

complete a number of questionnaires. This ts nacessary to determ1ne how 
whot you are thinktng fs affecling the dtseomfort you expertenee. 

ln oaIer to enliee you to partlelp~te, you will be patd $10 at the 
end of the 8xpenment. Although you are free to terminate your 
participation at any Ume, you wUl be paid only If you complete the enUre 

- expert ment (which shouJd last dbout one hour). Other gains to be expected ,~ 
from part1ctpaUng are 1) obta1ntng information conceming your bodtly· -

1 reGelions to stress; and 2) contributing information that wjJ1 adyonce the 
se1enUfic understond1ng of stress and Ils control. 

\ 
An outUne of the proJect is dtscussed in greater d8t~tl below. 

{
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Cl PROJECT OUTLINE -
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1. An participants wUI be esked to ebste1n from consum1ng any coftee, 
drugs, elcohol, exerc1se, heavy food--and cigarettes for e ~ ho ur period 
prtor to the 8xperimental sesslon. Thls, ls n~cessery to ensure thet e11 -­
perticipents ore in e sfmilar phys1olog1cal stete prior to the experiment. 

~~en you amyè et the leb, you will be asked to complete 0 series of 
Questionnaires which wi11 take obout 15 minutes to finish. Vou will be 
asked to answer-- QuesU,ons pertaining to your background and your 
attitudes and beltefs obout yanous issues. These questionnaires address 
themselyes to indiYidu.1 differeflÇes that may be responsible for the 
relaUonshtp between your thought~nd your experience of stres~. A11 youJ 
responses are strictly-cQ.nfldentiaJ. Vou con refuse to enswer a ~articuldr 
quesUon. Howeyer, your candtdness is greatly appreci,ted since this 

-,-tmonnatton 1s very important. . 
. . 

3. Vou will be esked to sit in a comfortable chair whtle one set of 
electrodes is aUached to your chest (to monitor your he art rate) and a 
second set ts ettached to your' for:-ehead rmuscles (to monitor muscle 
contractions). There is no discomf.ort to this procedure. Vou will be asked 
tq. stt qutltTy throughout th1s part- of the experime!)t sinee any moyement . 
will dtsturb the reCOrdtngs being made. Pt video reCorder will be used to 
monitor your movements so that if you should moye, "fie can correct for it 
on the polygroph record. . , 

, \. 

4. After the electrodes have bee~ atteched, a board will be placed over 
, your lep which houses a roUng box and stress producing apperotus. Vou 
wt11 be esked to ~se this roting box to record your leyel of stress and of 
patn throughtout the experiment. Vou will be ran~omly assigped 10 one of 
3 stress tnductng conditions: 1) Pressure pain; thls 'involves the 
oppMcaUon of a pressure wedge \9 the index nnger. This will produce an 
uncomfortable sensation at first that will increase over Ume. Once y04 

1" report, that you can" no longer tolerate this pressure, the wedge win be 
1 ralenld imme~tately, 2) Stress tnterview; thts task fnvolves your 
: participation .tn e Yertety of ,cognitive tasks that prevlous research hes . 

-1 shown to 'produce dlscomfort and anxjety in indjvtduals undergoing the 
1 tasks, 'or 3) both stressors. You wHI not be assigned _ ta any 0.1 these 

J _ 

groups untl1 you reach ~he leb. After the stress condition, you will be 
esked ta remain seated untl1 your badl1y ond psycholog1cal reectlons 

1 retum to, normal. J 

-1 fe 

1 

-' 



r 

o 

o 

.:) 

o 

, ' 
~ -

5. The eleçtrodes wm beJ:emoyed and you will e '8sked to complete 
another se~ of questionnaires. Follbwlng th1s, any q Istton you have will 
be answerèd and you will be peld $:10 for your parti lpatlon. 1 win agaln 
state at thts Ume that your response are kept conf1d nUaLIbe laboratory 
part of the expenment should talce about 45 mi utes and the enttre' 
questionnaire periods will take about 30 mtnutes~ 

"-.... Â FINAL NOTE 

1 would like to encourage you to parttclpate Hl the e riment. As ~ou can 
Uî actual1y see your record1ngs after the session and cuss them wlth the 

~ experimenter this is· a rether unique opportunlt 0 only ls thjs a chance 

-

for you to pick up $10 but in addttton l you will also contribute sclentiflc 
information that win advonce the understandln of stress. 't'our 
participation in this research project will be greatJy appreclated . 
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CONSENT FORN - A 

DateQ-___ _ 

-
J, .., ,freely end volun~arily and wlthout undue 

1nducement or eny element of force, freud, deceit,' duress or other form of 
constretnt o. coercion consent to be a research participant in the research 
project ent1t~ed "Bodtly end CogniUve Responses to Stress" to oe 
conducted at McGnl University, department of psychology, during the 
per10d of April, 1963 to December, 1984 wlth Anne Cornwall es principel 
invesUgator. The procedures to-be-followe~ tmd their purpose have been 
exptal11edJ.o me. As 1 understand it, the study ls concemed with meesuring 
e person's reacti~ns to laborotory pein and stress inducing interview and 
evaluat1ng the effects that pressure pein on t~e experience of this stress 
interview. 1 reel11!e that this study win lest ane hour and 1 will be: 1) 

-Requlred to complete seyerel questionnaires before end after this 
experiment, 2) asked to experienc9 pressure pain in my non dominant 
index flnger produced by a pressure pain stimuJator that will diséppeer 
withtn seyerol second~ aftef 1 request that the pressure ceese, 3) asked 
to monitor petn and stress rotings throughout the lab experiment, and 4) 
a~ked to complete a stress interYiew following the pressure pain. 

The benefas for pedicip<tting in this experiment heve been 
explatned to me and are as fo}lows: 1) $10 for participatinQ in the 

. experiment, 2) obtatning information on my bodilg and psychologiccl 
nections to pein end to stress, end 3) contributlng knowledge that will 
edyance the. scient1fic understanding of bodily reec\lons' to pain and 
stress. 

1 understend that thts consent end data col1ected on me may be 
.- wlthdrawn at any Ume. 1 haye osked and received onswers on ony 

quesUons concemtng thts consent forma Questions, if any, hoye been 
e"lwlred to my satisfaction. 1 have read and understand thts consent 

~ fonn. 

.. 

• Reseorc.h pert 1 ci ptnt 

.-

·I.i .:. ..... , ... 1r-lj 
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'. CONSENT FORM - B "'-" Date ____ _ 

1, , freely and voluntarlly and wlthout unaue 
'nducement or any eJement of force, fraua, deceit, dures~ or other -form of 
constratnt or coerclOn' consent to be a participant in the research pro Ject 
ent1tled "Bodily and Cognitive Responses tb Stress" to be conducted at 
McGi11 University, department of psycholoQY, durtng the perlod of Apnl, 
1983 tQ-Oecember 1984, with Anne Cornwall as prlnclpal lnVe~tlgator 

The procedures to be followed and thelr purpose hav~ been explamed to 
me. As 1 und,erstand it, the study is concerned wlth measurmg a person's 
reactions to laboratory pain. 1 real1ze that thlS study wi11 last one hour 
and 1 wIll be: 1) ReqU1red to. complete several questl0nnalres before and 
after this experiment, 2) asked to experlence pressure pam m my 
nondominant index fmger produced by a pressure pain stlmulator that wIll 
that wll1 disappear within seconds after J reQuest that the pressure cea~e, 
3) asked to mOnitor pam and stress ratmgs throughout the lab expenment, 
and 4) given information that may affect the experlence of the pam. 

o The beneflts for participating ln thlS' expert ment have been 
explair)ed to me and are as follows. 1) $10 for participating ln the 
experiment, 2) obtaining' information on my bodl1y and psychologlcal 
reactiol)s to pain and to stre~s, and 3) contributing knowledge that Will 

advance the sClentific understanding of bodl1y reactlons durlng pain and 
stress. 

1 understanding that thls consent and data collected on me be 
withdrawn at any time. 1 have asked and received answers on any 
Questions concerning this consent form. Questions, if anYJ have b~en 
answered to my ~atisfactlon. f have read and understand this çonsent 
rorm . 

.. , Re~arch participant 
1 

o 
1. 

1 
1. 
1 
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CONSENT FORN - C 

Date _____ c.-

l, freely, and voluntary and without undue 
lnducement or any element of force, #aud, deceit, duress or other form of 
constralnt or coerclon consent to be a participant in the- research project 
entltled "Bodl1y and Cognitive Responses to Stress" to be conducted at 
t1c~jJ) Universlty, department of psycholoQY, during thè period of Apnl, 

, 19~3 to December, 1983, with Anne Cornwall as principal investlg~tor, 

The procedures to be followed; and their purpose have been explJined to ., 
me. As 1 underst3)1d n, Ile study is concerned wlth measurjng a person'~ 

'reactlons while answerlng Questions in a stress-inducmg intervlew 1 

realize that the study wl11 last one ho ur and 1 wll1 be; 1) ReQuired to f111 
out several Questionnaires before and after the expenment, 2) asked to 
participate in a stressful interview during tne experiement, and 3) asked 
to monitor pain and stress ratings throughout the Jab phase of the 
experlment. The purpose of the experiment is to determ10e my subjective 
and bodily ractions to this interview, 

The benefits for participating 10 this expenment have been 
explalned to me and are as follows: 1) $10 for pàrtic1pating ln the 
experiment, 2) obtaining information my bodily and psychological 
react40ns to the stress interview, and 3) contributing knowledge that will 
advance scientiflC understanding of bodily reactions during a stressful 
situation. ~ 

li 

1 under.stand that this consent and data collected on me may be 
wtthdrawn at any time. 1 have asked and received answers. on any 
questions concernlng thls c9n~ent form. Questfons, if anYJ have been 
answered to my satisfaction:' 1 have read and understand this consent 
form. 

• 

R~search participant 

l ' 

- . 
.. " .. c":""'-



• 

J-

o Desk 

" 

" .. 

o 
3.05 m· 
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APPENDIX B 

Original pre and post experlmentaJ que~tlonf)ajres 
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Demogr31ffitc Data ... . \ 

; 1 .. 

Subject .:_,~, _ ....... __ Date'--------:l-t 
Age: ____ - Sex_' ______________ _ 

"', Wetght. __ -_ 
" f 

~ , 

F frst Language:_,_--:-:-\, _____ • _ 

.:' Rel1g1ous Affl1iatlon: _______ _ 

Db you attend a church/synagogue? _____ _ 
" ; . 

\ , , 
:If yes, how often? ____________ _ 

,!.... 1 , 
·,OéCup3tlpn: _________ _ 

"l" ;Mother'S Occu""tjon ___ ~ ___ ---__ 
Father's,Occupat,lon: _____ \--___ _ 

,1 

o 
.. 

, --

/ 

l" 
1 

, . - ! 
1 

< • 

, . 
7 -

,) 

./ 
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o EVALUATION OF STRESS LEVEL 

- -
Name: __________ Date: _______ ....;..;.~-...;,-,_...;.... 

-- Time. Fc1/Ih.-----____ __ 

" 0-

o 

--
,Instructions: On,rtAe-li~e belOw, put,a slash to ind1cate )tour present levél 

, ' 

or p,sychologlcal\ stress. Stress refers to a state of mental tension, 

feellngs or thoughts lof constralnt, worry, anxlety or aprehenSlon. A slash 
, f 

on the extreme left of the line would mdicate that you are experlencmg no 

stress at a11 and a slash on the' extreme rlght would mean that yOLt are . 
, 

experiencing an extreme degree of stress. A slash ~n the mlddle of the' 

Une would indicate that you are moderate ly stressed. 

l' .1 J.-:...J --1 
No MOderate .. 

stress ' stress 

, . 

... : l' 

\ 

: 

.. 

- " 

, . 

' . 

. ' ----o , 

1 1 7 J 1 

~ Extreme 
' ~tre~s 

I~ 

1 • 

, .. -

, -

, 
" ' 

t • 

, 
0,1 

, .. ' 

< 

• . , 

• > -
\, 
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Post Laboratory Phase Interview - 1 

-
Rate the degree to whlch our response to the painful experfe~ce_y_ou ju~t 

encountered resembles y ur genee.al response to other painfuJ s1tuation~ 

~ou may have encountered. 
1 

~I ~J--~~I--~I--~-~--~~--~--~I, 
Not all Moderately Identlcal 

representat"lVe represeotat ive 

~a~ Is the worst pain you have ever experlenced, e.g. migraine headache, 

absess tooth, broken bonè, etc? 

\ j , 

, ' 

f 

~---

, " 
, ' 

. / 

- " , . , , , 

j 
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fi 
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j 
... 1)1" 
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Post Laporatory P~~se Interview - " 

Rate the degree to WhlCh your response to the painful exper1ence you just 

e~countered resembles your general response to other painful ~ituatlQ.ns 

you may have enco\Jn~ered. 

I--I--I---,--,,_-,-~I.-,,-I ~ 
Not at all 

representat lve 
Moderately 

representat ive 
Identlcal 

What is the worst pain you have ever experienced, e.g. mlgrame head3~he, 

absess tooth, broken bone, etc.? 

Rate the degree to which you feel your pain experlence was influenced by -

the stressfulness of th~ impendlng Interview or whether the. impendlng 

interview acted as a distractor from your pam. 

Affected by stressfulness of the Impendlng interview 

l 1-' 1 1 1-'_ .... 1._01_ ..... 

Not at aIl Very much 

Affected by distraction 

Not at aIl Very much 

: -. 

() 

-
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.' Posti..aboratory PhaS~ Intérview - III 

~ 

Rate the degree to whlch yoûr response to the painf.ijl :e~perience you Just 

encounteréd resembles your generaJ respons<e to' other painful situatIons 

you may have encountered. 

II--~-------~----------~--~-+--~~ 
Not ail MOderately - Identlcal 

representat'lve representat ive 

.( 

What ts the worst pain· you have ever eXQ,erlenced, e.g. migraine hea€l~ch~1 

absessJ:ooth, broken bonel etc.? 

Rate the degree to whlch yo.u feel your pain experience was lnfluenced by 

the stressfùlness of the warning of impend1ng pain given prior to . 
appl1cation of the pressure stimulus. 

/' 

Affected by stressfulness of the warnlng 

1 

Not at all 

• .. . -
, -

. ~ 

i 

-, 
- l , 

" ~-

Very much 

-
.. 

, ~ .. r·''-,~.~'~hl;-'..w~". ~ : -7~' ~ ! , 
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Subjective Impress~ons Questionnaire: 

Now that the experiment is over, we would apprepreciate your~ 
feedback about your participation in thi~ experiment. Please 
be as candid as possible sinee the results of this study 
depend on it. 

1. Have you taken the course ~Perspectives on ~um~n Nature"? 

Yes ____________ _ No -------------
2. After hearing of the upcoming pressure pain, did you think 

of any strategies you could use to cope with the pain? 

Yes ----------
N 0 ___________ _ 

If yes, what were they? 

, "1 
3. To what degree did you, believe that the pressure would be' 

painful? 
1 

not 
pain fuI 

2 4 5 
very 
pain fuI 

4. What hypotheses do you think this experiment was trying to 
test, i.e., what do you think this experiment was about? 

=c-

5. Have any friends or acquaintances participated in this 
experiment? 

Yes _ 5(---------- N 0 ________ _ 

lf yes, did you discuss this experiment with them? 

Ye8 ____________ _ N 0 _________ _ 

If yes, what inf0rmation did they give yQU that was not 
contained in the manuaI? 

Thank-you f·or your cand1dness. Please reJÙleck your answers ~o 
ensure that they are ~orect (as 1t applies to you personallY). 

1 

1 

-
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Subjective Impressions Questionnaire: , 
Now that the experiment is over, we would appreciate your 
feeqback about your participatLpn in this eXperiment. Please 
be_aà-candid as possible since the results of this study 
depend on i t. 

~.1. Hav~ you taken the course "Perspectives on Human Nature"? 

" 

,. 
« 

# .. 
, 

Yes ______ _ Nq ______ _ 

2. After hearing of the upcoming stress interview, did you 
think of any strategies yeu ceuld use to cepe with the stress? 

Yes_------
No ______ _ 

If yeg, what were they? 

J »,;:, 

3. To what degree did you believe that the stress interview 
would be stressful? 
. 1 2 

not· 
stressful 

3 4 5 

very 
stressful 

4. What hypotheses do you think this experiment was trying to 
test, 1. e~ . what do you think this experiment was about? 

j 

• 

5. Have any friends-or acquaintances participated in this 
experiment? ' 

Yes _____ _ No -------
If yes, did'you discuss this experiment with them? ' 

Yes _____ _ No ..... , _____ _ 
, 

rf'yes, wha~ information did they give you that was not 
contained in the manual? 

s 

, . 

---------------------------------------------------------~ 
Thank-you for your oàndidness. Please recheck your answers to 
ensure that they.are correct {as it applies to you,personalfY);'-

'f 
'If 1 

\.. 
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BeheviorGl response cetegorles end operetion 1 definitions 
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Ust of behaytours commonly seen.during baSeljne, pajn and recoyery 

o 
-- t. 

periods. 

BASELINE PERIOD 
- movtng head rtght, 

left, up, down 

-
',- movtng eyés right, 

left, up, (fow~ 

- frowll 

- pout 

- openlng/cJosing eyes , 

- openj'lg/clos~ng 
mouth 

. 0 -sm.t1e, laugh 1 

• 

" 

- mot1onless 

- t81~1ng 

- sigh, deep b eth 

- le6i'ling fOrli rd, 
ba~kward, ri ht, 
left 

- storing 

- ha~d to face 

j 

1 
1 

- mo~1ng..bend 
1 

- cough, yawn 1 

1 
, 1 

1 

.- bl1~k1!,g eyes . . 
- l)eed strelght 

• 

PAIN PERIOD 
- movtng heed right, 

jeft, up, down 

- moving eyes right, 
left, up, down -" 

- frown 

- grimace 

- openlng/closing eyes 

- opening/closing 
.' mouth 

.. smne, laugh ' 

.. moUonless 

.. tal.1<1ng 

.. sigh 

.. rocki ng, sway.l ng 

- stering 

.. hand to face 

- shektng/nodding 
heed 

.. looking to the 
left 

- ~l1nk1ng eyes 
, " 

'~ 
RECOVERY PERIOD 
- moying head right, 
left, up, down 

- moying eyes right, 
left, up, down 

- frown 

- grimace 

- op.ening/cJosing 
eyes 

- opening/cJosing 
mouth 

- smile, laugh 

- moU on 1 ess 

- talking 

- sigh, deep breath 

- leaning forward, 
bcckward 

- 1 ooki ng at hand 

1 - hand to face 
J 

~and touching 
--:.l other hend 

.. 

1 . _ .. 

-



o 

o 

1 

1 

, 1 

~PERATIONAL D~EIN,JjION5 FOR NONYERBAL BEHAYIOR1 
1. HEAD MOVEMENTS 

o. UP/DOWN/RIOHT/L!FT /TILT: 1411 head movements across the center line 
to the nght or left and 011 heed movements above or below the lower 
honzontol1tne ond a11 Med movements tn whtch the heed tnts to the left 
or 'nght or forword or backward. Chin position is usuolly the best 

',ndicator of this. 

b. LEET DaWN: 1411 he ad movements to the left ond down, 1.e., heed 15 
positloned to the left of the middle Hne end directed down towerd the""" 
lower Quodrant of the, screen. Eye direction con be used os a determlnant 
if uncleor jf heod is Ohly to the left. 

C. STRAIGHT AHEAD: Heod positioned stroight ohead, eyes can be down 
right left or streight bheed. Look et chin position if unclear. 

d. NODDING/SHAKING: i Heed movements up ond down ot leest once in ropid 
succession end head ovements right end left at leost once in rap;d 
succession. Ineludes eod bobbing. . 

o. TALKING: Rapjd mo th movements. 

b. SMILING/LAUGHIN : S~retchlng of the corners of the mouth in en 
upword f08hlon wUh r w1thout the appeoro'nce of the' teeth or eny sound 
of laughter~ heod jerk ,occomponying smiles. 

C. COUGH /YAWN: 50 nd of cough, body or heod jerking; mou th openfng of 
wide upen1ng of mout ond/or sound of yown. 

d. OPEN/CLOSE: Mout opentng wider or closing if ond only jf not 
oceounted for by obov categories. 

- . 
III. ,BODY MOVEMENTS 

o 1 ~ ARMS: Any ann m vements up, down, right 18ft w1thout the appearence 
of the hand. -

r--. 

-- . 
1 

Lf:J?tt~ 
;; 

1 
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b. KANO TO SHOULDER/FACE/NECK: Any moyement of et ther hend to tbe 
upper pert of the body. SomeUmes en erm moyement may precede hond 
moyements, then count both. Howeyer, jf erm end hend mOYem.,nts go 
together, on1y count hond moyement. 

. 
c. SHOULDERS/DOWN/FORWARD/BACK: A9Y moye",ent of the shoulders to 
the Jeft, rtght, up, down, forwerd, or beckwerd from e preyious position. 
Eg. hunchtng shQulders, reising them or p~shing beck. 

d. ROCKING/SWAYING Any body moyements in which the upper pert of the 
body moyes to the nght, left, forwerd or beck severe) limes in rDJlid 
succeston. 

IV. GRIMACE 

a. PARTIAL: L1p pursing (epposition of both the upper ond 10wer Hp) or lip 
btttng (appUcaUon of the teeth to the upper or 10wer Hp) without other 
fectel tnyolyement. Do not tnclude tf Hp purstng ts pert of smjJing. 

b. FULL: Ltp purstng or bUlng wUh eny of the fol1owing additione1 faciêJ 
feetures; rotsing or lowering of the eyebrows, closing the eyes tightly or 
opening them wtder, w1dening of the nostrils. 

GENERAL NOTES 

1. Record stert of pertod heed position first et the beginning of eech 
pertod. 

2. Categortes need not be mutual1y exc)ustveA 

1 

3 .. If you are not sure that e pert1cular movement to.ok place, do not ./ 
indicet. thot 1t occured. 

4. If on epporent body movement mey..be due to e tepe tremor,'do not check 
it es occurt ng.· . 

5. Whl1e eye position may serYe as en indtcetor of he ad posnion, dO not 
regtster changes ln eye movements as changes ln heed position . 

6. 8e cenful to 1nclude mult1ple co-occunng behevlours. ego otten 
shoulder& moye up end down when~mouth opens and closes end otten 
open/close mouth when bringlng hend to fece, etc. 

\ 
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APPENDIX D 

steUsticel enelyses conducted for vaHdity checks on the main meitsures. 
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ft 

~ .. 

R 
RG 

v 

Error 

Scheff"s Tests 

Compertsons 

Pl-P2 
P2-P3 
P3-P4 
P4-P5 
l'S''P6 
P6-P7 
P7-P8 
P8-P9 
P9-PIO' 

0, 

.'. 

13054.60 . 9 
2768.30 " 18 
2953.26 405 

L 

~0.81 
0.32 
1.67 
1~ 
0.31 
0.02 
0.18 
1.92 
2.94 

.,' 

9 

~ 

4.42 0.0000 
0.94 0.5331 

.1 

<0.01 
; ni 
1 

: ns 
! ns 
! ns 
ns 
ni 
ns 

,ns 

, .' 
\~ 

0.0138 
0.4581 

' \ 

\~ 

r ,--, 

,. 

'. , 

- ~,.l~ --7 

~ .... '-.. -'~, "i~ qtfi f-'C~~ 
, , 

',~-

,< 
~ . . . 



\. 

o 



i , , 
~ 
... 

0 

'j)f ~ , 

o 

~: • 
!t 
-. ;' 
~r 

-
Repeated measures ANOVA obtajned fro~ analyses of the baseline and 
antfctpatory stress intensfty rati!lQs of the PO and P+PW groups. 

, 

Source Mean ruare 

Mean ;04J.2~ 
Group 10.92 
Error 4.76 

R 0.60 
RG - 0.23 
Error 0.30 

l . 

---'if 

Qf 

1 
1 

30 

10 
ro 
30 

" ..." . 

E Il.._t > 
Huynh 

Feldt.jl , 

r~ \ 

219.04 .00 
2.29 - 0.14 

1.98 0.04 0.07 
0.77 0.66 0.60 

, 1 _ 

J, 

'. . 
, 

t 
,-< .~~. 
-----_._------~ -- ""---------- --~- -~--- 1, .• 1'.-....... 

.. 
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Repeated measureS ANCOVA and Scheffé's tests obtained from analyses of. , 
the-basehne and anticipatory H~ n:'inutes from the PO and P+PW _groups.. "' '. 

, 

Source Mean Square , :E ~ , Huynh 
Feldt Il 

• \. 
Group 13.57 1.14 0.30~ 

Covariate 1 12443.06 1 1041.59 '0.00 
Error Il.95 29 

R 31.96 4 4.83 0.00 0.00 
RG 26.98 4 4.0e' OOt~ 

\ 
\ 

Error -6.62 120 

/ Scheffé's tests: 

Comparjson~ - E '. Il 

0 B6 1.20 ns 
67 0.19 ns 
68 1.46 ns 
69 0.43 ns. 
AP 15.61 <0.01 

'. 

~: - , 

1 Covar1ate=F1rst f1ve minutes of oasellnê HR. 
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Repe~ted measures ANCOV A and Scheffé's testQ obtained from the 
analyses of the baseltne ând anttc.ipatory EMG minutes data ~rom the PO 
and P + PW groups. 

Source Mean Square âf. E Il Huynh 
Feldt Il 

up ~73.48 5.46 0.03 
late 1 102468.58 723.38 000 

141.65 29 

R 225.16 4 2.03 0:09 0.14 
, 

RG 460.94 4 4.16 0.00 0.02 

Stheffé's tests: 

Comparisons E Il 

86 0.01 ns 
67· 0.00 ns 
66 0.21 ns 
69 0.32 ns . 
AP 23.15 <0.01 

~
.-

~ ~, 

-; ,le artate· Flrst rtve mInutes or basellne EMG. 
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Repeated measures AOOVA obta1ned from the the stress intensity ratings, 
and the HR and EMG data from the SI group dur1ng bas&line • AP, and ' 
recovery minutes. 

Stress Intensity Rat1ng Data: 

Source 

Mean 
Error 

R 
Error 

HR data: 

Source 

Mean 
Error 

R 
Error 

EMG data: 

Mean Square 

--" 
1412.00 

15.60 

0.96 
093 

Mean Square 

1489930.80 
1861.23 

26.56 
9.54 

Source Mean Square 

Mean 
Error 

R 
Error 

90731341. 71 
644685.15 

5934.26 
5507.34 

.dt 

1 
15 

21 
315 

oe.' 

1 
15 

19 
285 

19 
285 

E Q' l:iuynh 
Feldt Il 

90.50 000 

2.95 0.00 0.01 

• 
E Q Huynh 

, Feldt Il 

800.51 0.00 

2.79 0.00 0.00 

E 

189.81 0.00 
'- . 

) 
" 

Huynh 
FeJdt Il . 

1.08 0.37 -0.38 
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Scheff"s tes~ conducted,using the strëss intensity ratings 
obtalned trom the SI group across Baseline, Apticipatory, and 
Recovery periods. 

Comparisons r l! 
"" ' 

B1-B2 4.33 0:05 
B2-B3 0.49 ns 
B~-B4 3.12 ns 
B4-B5 0.00 ns 
B5-B6 0.20 ns 
B8-S7 0.00 ns 
B7-B8 0'.18 ns 
B8-B9 1.16 ns 
B9-B10 o 00 ns -
B10-APl 33.00 0.01 
API-AP2 . 0.20 ns 
AP2-R1 15.82 0.01 
Ri-R2 1.15 ns 
R2-R3 0.20 ns 
R3-R4 0.00 ns 
R4-R5 0.00 ns 
R5-RB 1.16 ns' 
R6-R7 3.12 .. ns 
R7-R8 ~.18 ns 
RB-R9 0.72 ns 
R9-R10 0.72 ns 
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Scheff"s tests conducted uslng the HR data 
SI groups across the Baseline, Anticipatory 
periods. 

Comparisons 

B1-B2 0.20 
B2-B3 2.26 
B3-B4 1. 69 
B4-B5 0 . .10 
B5-B6 0.27 
B6-B7 0.04 
B7-B8 0.04 
B8-B9 0.21 
B9-APl 10.29 
AP1-AP2 2.67 
AP2-R1 12.46 
R1-R2 - p.16 
R2-R3 0.51 
R3-R4 3.86 
R4-R5 3.86 
R5-R6 0.27 
R6-R7 0.17 
R7-R8 0.08 
R8-R9 -0.16 

1 

1 

obtalned from tije 
and Recovery 

na 
ne 
na 
ne 
ne· 

1 n$ 
nè 
na 

0.01 
ne 

0.01 
na 
ns 
ne 
ns 
na 
ns 
na 
ns 
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AOOVAs 'from the analyses SOS scores obtained from the 4 experlmental 
groups and TMAS /505 composite scores obtained from the 3 groups 
receivtng pressure pain. } 

SOSt 1 Mean Square Qf. E ~ 0 

J 

aetween --l-6.é4 3 0.59 0.62 -
Within 28.18 60 _r, 

- .> 

TMA 52/505 

Source Mean Square !Jf E Q 

Between 0.56 2 1 32 0.27 
W1th1n 0.43 45' 

-~ '\ / ,. 
1 SOS-Social des1rabl lit Y ScaJe 

. '--. 2TM~S =-Taylor M~hlfest Anxlety Scale 
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APPENDIX E 

b 

Statlstlcal analyses and tables pertain1ng 
to the pre-exper1mental Questionnaire data. 
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Univariate ANO~s obtained from the analyses of differeAces 
between the four groups in age, height to weight ratio, and 
SES. 

Age: -

Source Mean Square M r 12 

Between 0.56 3 0.05 0.98 
Within - 10.89 60 

'-t .. Height to weight ratio: 
- , 
Source Mean Square 

~ 
r :e. 

--- 1.5rl' Between 0.00 0.22 
Within 0.00 

SES: 

Source Mean Square sU. r 12 
------
Between 590.50 3 2.59 0.06 
Within 221.99 60 
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Demographie eharaeteristies of the groups and of the entire sample 

'" 

a' 

• 

Measure 

-'Group 

PO 

P+PW 

. P+SI 

SI 

Grand 
Mean 

t . iwJ -" 

" 

Age Season 
(1 - 4) 

Language 
(1. OT 2) 

Citizenship Religion 
(1 or 2) ( 1 - 5) 

HeighJt/ 
Weight 

,!.. ~ 

,) 

SES 

Mean (sn)' Mean (sn) Mean (sn) Mean (sn) Mean (SD) \. Mean (SD) Mean (SD) . 

, 21.4 (2.8) 1.8 (1.2) 1.0 (0.0) 1.0 (0.0) 3.3: (1.4) o • 45· (O. 04) 50.2 (18) 

20.4 (3.8) 1.6 (1.0) 1.0 (0.0) 1.0 (0.0) 2.7 (1.4) 0.45 (0; 04) 54.9 (15) 

21.1 (3.6) 1.9 (1.1) 1.0 (0.0) 1.1 (0.4) 3.5 (1~6) 0.46 (0.06), 64.8 (10) 

21 .2 (2.9) 2.2 (0.5) 1'.1 (0.3) 1.0 (0.0) 2.8 (1.3) 0.42 (0.07 60.2 (16) 
, 1 

-21.0 (3.4) 1.6 (0.9) '.0 (0.1) 1.0 (0.1) 3.1 (1.4) 0.44 (0.05) 57.5 (1'4) 
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. 
MOVAl obtltnld fram th. enllU' •• of group dtt,flrenc.s on the THAS1, 
SDS2, Gr AR-EA3 end GT AR-PD~ ft . 

,J 
IL TM~S: i < 

j 

i . 
,:.r.Source 0' Meon Squere dl E Il 

Ci 

8etween . 42.60 3 2122 0.09:49, 
W1thln 19.16 60 .< 

,il 
;- 4' 

SOS: 

Source 0 Meen ~quere 4( E Il 

8etw8en 16.64 3 '0.59 0.623f) 
W1th1n 28.18 ,60 

GTAR-EA: 

Source Meen Squere 4( E , 
Il -

8etween 69.35 3 0.75 0.5247 
Wtth1n 118.59 60 

GTAR-PO: 

Source Meen Squôre .dl E Il 
n 

Bltnen 21.85 3 0.14 0,9372 ( 
Wlth1n 158.93 rd 60 . 

1 Tt1AS: Taylor Mentfest Anxlety Scale 
2 SOS Il Soctel Desirable Scele 
J STAR-EA:: InYlntory of G.neral Tratt Anx1ety Revt8ed-Physlcal Danger 
4 &1 AR-PO= R.~I •• d - Evaluetlon Amet.tu 
. 
> ... 

- . ~-------- -- ---
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Personeltty chenctertsttcs of the groups end th. totel semple. 

-----~--------------- ," 

"elsure: TMASI SDS2 GTAI-EA1 GTAI-PD 1 

5amllli tliiO '51l1 tliiO '51l1 tliiO ~l tllon '501 
PO 8.8 (4.3) 13.9 (3.6) 40.1 (10.3) , "50.4 (11.1) 

p·PW 5.5 (4.5) 16.3 (5.6) 39.1 (11.5) 51.5 (15.3) . 

P·SI 9.1 (4.8) 14.6 (4.7) 34.8 (10.3) 52.8 (10.7) 

ISI 7.6 (3,9) 14.9 (6.8) 37.1 (11.4) 51.9 (12.8) 
• 

Meon 7.7 (4.5). 15.0 (5.3) 37.8 ( 10.8) 52.6 (12.3) 

,Popul ot Ion 14.9 (n.e) 15.1 (5.6)3 32.4 (9.6)4 52.6 ( 10.6) 

norms 

'. 

Notes: 

Isee.notesOll:page -' 
2Teylor (195 orms obtelned from the generel populetlon 

3Crowne end Merlowe (1964) nonns Ibtotned from ment 
t 

conege students. / -.,- . 
4 ~"dler end Megnulson (1976) nonns abtetned from mele 

conege students. 
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'A'NOVA obtelned rrom t.he 4 <l)X 2 <~ A!-ÈA end sT AI-PD) 1 ~IYSIS: 
'-

Source Mean Square !Il f Il 

1186n 257313.45 t; 1399.66 0.0000 
Group 17.22 3 0.09 0.9633 
Error 183.84 60 

Anxtety Type 639&.63 1 68.30 0.0000 
AG 93.99 3 1.00 0.3977 
Error 93.68 60 

... . , 

- ~ \ , 

, G'!AR-EA= General Trait Anxlety Reylsed 
ScaJe-8yaJuaUon anxlety , 

GT AR-PD: General Trait Anxiety Reytsed 
Scale-Physlcal Danger 
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AHJVA obtatned from the analyses of group dtfferences on the 5TAI-S and 
present ·stress· rattng. 

'5TI\I-5 

Source: 

Between 
Wlth1n 

Mean Square 

86.23 
57.76 

Present stre5s: 

Source: Mcal'1 Squàre 

Bctwecn 10.93 
Wlthin 3.90 
~ 

3 
60 

dt. 

3 
60 

E 

1.49 0.22 

• 
E.. Il 

2.80 0.05 

Ho.œ..' , 
, 1 ST At -S-State-Tr~jt Anxiety Inventory-State measuréS. 
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Group volues obtotned on the STÂI-- $ ond present str:ess reUng .. 

r 
POPUI~ nonne en presented irorri the sr AI - st. .- . 
CA htgh ST

I 
1 - 5 score tndtcotes 0 low leye1 of onxtety.) .' . 

C. 
t 

Meosure: STAI- S Present Stress 

SomDle Meon 5D Meon SD 

P.o 65.0 (6.6) 3.3 ( I.B) 

P+PW 64.1 (9.6) 4.4 (1.7) 

P+SI 61.0 (7.4) \ 4.2 (1.4). 

SI 66.0 (6.4) 2.6* (I.B). 

Meon • 64.2 (7.7) 
• 

3~6, (2.1) 

Populotion 33.8 (7.4) 1 

DormI 

*9<0.05 .~ .--
-

f'J~; -S = State - Trelt Anxletu Inventory - State measures 

1 PenChert 6emeder. 6enoteire. on~ Tortagl1one (1976) norms abte1ned 
-' from collage students. 
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APP~ÏX F 

Analyses conducted using the data obtained 
from the direct pain measures 
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ANCCVA conducted wtth the petn tntensUy ntUngs obtojned from 011 
subjects ustng group meons 1"0 fUl mtsstng ~éto cens. 

Source Meon Square .dt f Il Huyn" 
Feldt Il 

Group 57.85 2 8.26 0.00 
Coyortote 31.90 . 1 4.56 0.04 
Error 7.00 44 

R 209.71 30 221.69 0.0 0.0 
RG 3.00 60 3.17 0.0 .0.0 
Error OJ;S 1350 

. 
tm!I: 

1 -Coyon ote = SES 
1 

, 

1" 

.~. H "~,.'~ ..... ~.···..;,.f2!~ 

.. 

-- ---

<f 
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BoseUne orthogonol enélysts conducted wtth the petn tntenstty rettngs ' 

0 obto1ned from e11 s~~Jects • . 
SOURCE Meen Squere 111 f Il Huynh 

Feldt Il ... 0.164 2 0.52 oa 
eov .... 

' 
0.014 1 0.11 0.74 

Error 0316 44 \ 
'- , 

R(I) 0.016 1 1.97 0.11 
R(!)O 0.G04 2 0.52, 0..61 
EmIr S.064 4S 

R(2) 0,031 1 0.7:5 0.39 
R(2)O 0.046 2 1.12 0.J4 
Error 0.41 4S 

J 

Rm 0.G02 t 1.97 0.11 
R(J)O 0.001 2 0.52 0.6' 
EmIr 0.001 45 

R(S) 0.œ9 1 1.87 0.18 
R(S)O 0.012 2 os 0.58 
EmIr 0.021 4S 

0 R6 o.oœ 1 0.82 0.J8 ' 
R(')O ,0.G04 2 1,09 0.14 
&Tor 0.004 4S 

R7 0.001 1 0.11 0.72 
R'(l)O 0D09 2 1.G 0.2S 
EmIr 0.G06 4S 

R(8) 0.018 t 1.J2 0.26 
R(8)0 0.012 2 0.84 0.44 
EmIr 0.14 4S 

R(') 0JJ04 1 0.84 0.J7 
R(9)O 0.006 2 1.8 0.15 
Errer o.oœ 

/ 
4S 

R 0.011 9 1.12 O.JS 0.12 
RG 0.011 18 0.94 0.52 0.41 
(rrw 0.011 40S 

tmlI: 
. 1 Covertete = SES 

0-
't '. 

, , 

. t;.,....- ~" .. . 
_. ~ ~ .. ,;.. •••• ~ ... ____ .... +\- '-"-..... .!_:- ..... 1_ ~ 
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, . Pain period orthogonals conducted with the pain intensity 
~ • ra~inas using aroup means to fill missing data cells. 

Source Mean Square .df' 1 'R Huynh 
Feld:t R 

Group 126.39 2 7.21 0.01 
Covariate 69.49 1 3.97 0.03 
Error 17.52 - 44-

Rel) -- 507.04 1 100.13 0.00 
R( l)G 18.79 2 3.71 0.04 
Erro~ 5.06 45 

l' R(2) 139.17 1 46.76 0.00 ~ 
• R(2)G 4.24 2 1. 42 0.23 r" 
t" " E~or 2.98 45 
~ 

~ 

R(3) 13.6Q 1 11. 99 0.00 
R(3)G 4.45 2 3.93 0.03 
Error 1.14 45 

R(4) 1. 47 '1 1. 35 0.25 
\ 

R(4)G 0.70 2 0.64 0.53 
Error 1. 09 45 

.-

• R(S) 0.09 1 0.17 0.67 
R(5)G 0.86· 

'. 
2 1.65 0.20 

Error 0.52 45 
,,~ 

R(6) 0.71 1 2.09 0.16 
R(6)G i O• 32 2 0.97 0.39 
Error 0.34 45 

... .. ... 
R(7) 0.61 1 1. 50 0.23 
R('7 )G 0.56 2 1. 37 0.26 
Error '0.41 45 

~r1 

R(8) 0.01 1 0.01 0.91 
R(8)G 2.23 .- 2 4.17 0.02 
Error 0.53 45 .... 

(~ 

R(9) 1.01 1 3.66 0.06 
~- R(9)G 0.03 ... - 2 0.12 0.89 
~.,.; Error 0:-27 45 ~ ." ~1- ~ 

# 
~> R 73.74 9 ~.·75 0.00 0.00 

KG 3.76 18 2.61 0.00 0.01 
.1 Error 1. 37 405 f; 
~t 

È' 

t. Note: Covariate=SES . " 
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• Recovery pertod orthogonal analysts conducted wtth the petn tnte~ltty 
roUngs. 

Source Meon Squore Ji! f, Il Huynn 
J feld) R _ . ~ ~'Jr 

Oroqp 4.s11 2 /2.15 0.11 
tovnt.1 3.357 1 1.60 021 
Error 2.101 44 

-
R(J) 26.264 1 21.1S 0.00 
R(1)6 1.946 2 un 0.22 

1 &rv 1.242 4S .. 
R(2) 14.299 1 31.28 0.00 
R(2)6 0.704 2 1.54 023 
Errer 0.457 4S 

ROO 4.931 1 17.49 0.00 

~G 0.011 2 0.04 0.96 
0.282 4S 

R(4) oss 1 2.f17 0.Q9 

•• R(4) 0 0.Q61 2 0.34 0.71 
EmIr 0.180 4S 

R(S) 0.106 1 ln 0.27 
R(S)G 0.126 2 1.45 0.24 
EmIr 0.G96 4S 

" 
R(6) 0.011 1 0.44 0.s1 
R(6)G 

( 0.G29 2 1.12 0.33 
Ernr 0.G26 4S 

Rm 0.018 u I 1.03 032 
l-

R(7)G 0.010 2 0.57 0.57 
EmIr O.o~8 4S 

R(8) 0.000 1 0.00 0.95 
R(8)0 0.002 2 0.10 0.90 
Errw 0.016 4S 

1(9) 0.CJ04 1 0.25 0.62 
1(9)0 0.01'2 2 0.74 0.48 '" . 
Errw 0.016 4S " J .-
R S.I. , ". 0.00 o,œ 
RO 0.322 18 1.25 0.22 0.10 
Errw "{ "0.2S8 40S 

0 liRll: ty 
• . 

," 

. 
1 Covortote = SES 

. , . , . 
" ... ~, -
iI~" . . ' -

1 .... # ~ 
,1'\: '\. ~~ ~ ~ ~ - '''!...,'~ ~ , 

, 
• ~.A, 1· 
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~ '-l ..... " ... - , '. 



). 

1 
. 1 

:j 
1 
r~ 

, 
" . 
:--

o 

..... 
'-

"- ,. '" '" ~.-, ... 
" 

, ~ . 
-Scheffe' s tests compar-ing the PO and P+ PW, PO and P+S!, and 
P+PW and PtS! during the pain minutes with the pain intensity 
data uaing group mea~a to fill miasing data cella. 

C~parisons PO and P+PW PO and P+SI 

Minutes 

P1 

P2 

P~ 

P4 

P5 

p6 

P7 

P8 

P9 

\ 

0.20 ns 

0.11 

1.17 

ns 

na 

7.07 <0.01 

3.12 ns 

5.85 .. 0.01 

0.57 ns 6.89 ~0.01 

3.37 ~0.05 15.97 (0.01 

~.76 <0.05 16.10 <0.01 

3-.37 <0.05 13.72 <0.01 

19.20 <0.01 25.77 (0.01 

12.60 <0.01 18.83 <0.01 

P+P'W and PtS! 

F E 

4.31 < 0.05 

2. Q.6 na 

1 • 8~., na 

3.49 < 0.05 

4.67 t. 0.05 

4.3L-<0.05' 

3.49 ,0.05 

- P10 l' 10.40 <0.01 8.85 ~0.01 

0.47 ns 

0.62. ns 

0.65, ns 

,q. . 

.j " 

• 

, ' v • 

. . '. 
_, 1 ... '.,.:' ~,:;-fr ~ 

.~,. -. ~~~--- ---.- --
, 
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ÂN~OYA conducted'wtth the petn tntenstty roUng dote obtotned from 
sUbJects who dtd not report tolerence . 

Source 

Group 
Coyer1ote 1 

Error 

R 
RB 
Error 

Meon Squere il! 

34.98 . 2 
19.65 1 
10.B5 19 

B2.28 30 
2.11 60 
LOB 600 

tm1i: . 
1 Coyer1ete = SES 

\ 

" . . . ." . , 

;' . 

f ..R Huynh 
Feldt,.R 

3.22 0.06 
1.61 0.19 

75.96 0.0 - 0.0 
1.95 0.00 0.10 

\.., 

. -

. . 

l 
j 

0, ' ( .... - ~ . 

«".,., 'nU 

. . 

/ 

-' -

" 

• r 
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0 
Besal1na orthogonal corÎductad w1th the peln 1ntens1ty r8_Ungs obtalned 
from subjects-who dtd'not report tolerence. 

Source Meon Squor:e sU. 
, 

f Huyhh 
Feldt la 

~ 0.230 2 ~.D 0.72 
CoYriIW

' 
0.033 1 o.os 0.83 

EmIr 0.692 19 -

R(1) 0.001 1 0.89 o .• 
R(IXJ 0.010 2 0.93 0.41 
~ 0.011 20 

R(2) om 1 0.89 0.36 
R(2)O 0.079 2 0.93 0.41 
EmIr 0.08S 20 

10) 0.001 1 0.89 0.36 
Rem 0.002 2 . 0.93--
EmIr 0.002 20 

0 
R(4) 0:000 1 0.89 o .• 
R(4)G 0.001- 2 0.93 0041 

-, Ernr oml\ '20 

\ R(S) 0.029 ' 1 0.89 0.36 .. 
~ 0.030 '2 ,0.93 0.41 
Ernr 

~ 
20\ 

R(6) 1 0.89 0.36 .' R(G)O /0.000 2 0.93 0.4t 
Error ,/ 0.000 , 

,. 
20 

R<n/ 0.009' . 1 0.89 0.36 
R(7)O , 0.009 2 

\' 
0.93 0.41 

~ ErrOr 0.010 20 

- R(8) 1 O".mS 1 0.89 0.36 " . 
~, 0.026. 2 0.93 0.41 

0.028 • 20 
. 
~ 

h 

R(9' 0.010 1. 0.89 0.36 ~ . M'. -(lolO 2 0.93 0.41 
,.. 

[rnr 0.011 . \ , 
20 

~ 
" ' 

R 0.018 . 9- 0.89 0.S4 0.31 
'AG 0.019 

J 

18 ~ -.', : l' 0.93 ,9·S4 0.42 

rw 0.020 , . 180 
~, 

'.-
" 

? 1 .. ~ ~ 

b1I: .' -, . ;1 . 1 CovaHete=SES 
... 

~ 
~~ . " -.. 

• " -,-
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Pain period orthogonals conducted with the pain intensity 

0 
~atings obtained from subjeèts who did not repor·t tolerance 

1 

Source Meen Sq~ere dl E Huynh 
Jeldt R 

..... 95.448 ~". 1.51 o.os 
Cov .... tt' 67" 1 2.51 0.11 
Errol" 2'1.011 l' 

"" R(1) m.5IO 1 68.59 0.00 
RCno Il.598 2 2.10 O.IS· 
rmr , SOSl9 20 

R(2) 17.689 1- , n.99 0.00 
~ S.316 2 2.54 0.00 
rmr -- -- ~ --2.D9S 20 

R(I) 1.692 1 2.12 0.16 
Rem 0.372 2 0.47 0.63 
EmIr 0.79 ~ 

f R(4) 0.000 1 0.00 0.97 
R(4)O '0.452 2 1.21 0.12 
EmIr 0.174 20 

'0 . 0.D04 1 0.01 0.92 \ 

0.9S0 2 2.44 ·0.11 .:< 
_ Od. 

0390 20 

1 o~\ 1.48 on , 

0.017 2 0.10 0.90 
00.17 2O~ . " 

0 .• 1 1 0.62 0.44 
0.14 2 0.s1 0.61 
0.292 20 

1(8) o.cm ., ' 

1 0.1' o. 
RCe)O 0.100 2 0.52 0.60' 
Errol" 0.194 20 

R(9) 0.000 1 0.00 0.98 
R(9)O O.GII 2 0.25 0.18 . 
Ernr 0.111 20 

" 
R 46 .... , 41." 0.00 0.0 
RO 2.110 18 1.90 042 om, 
m... 1.107 .IIJO g ; 

'. '0 b1I: 
1 Covertetl=SES 

, - t. > 

-- .. 
. . . ~~ 

~ 1 
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Recoyery penod orthogonels conducted W1th the petn tntens1ty ret1ngs 
obtetned from subjects who did not report tolerence. 

- Source Meen Squere f Huynh 
Feldt Il 

~-------------------------------------------------Group 1.999 2 t .20, 0.32 
CoY.-tItt

' 
0,042 1 0.03 0.88 

rrror 1 1.660 19 

R(I) 
R(I)G 
Error t • 

R(8) - ---­
R(8)O 
rmr· 

R(9)G 
R(,. 
rmr . 

R 
Re 
l'nw 

. \. 

8."78 : 
3.618 

.~~ 1.418 

2.978 
0.604 
0.2Q 

0.162 
". 0.114 
. .;, O.lM 

'. 
~ O.t29 
>; 0.228 
.... 0.208 

1~ 0.G09 
0.13S 

~ O.OIS 

10.010 
'.' 0.1' 

* ~~ O~O2O 

0.G22 
O.oœ 
0.019 

0.001 
0.008 
O.02S 

0.000 
0.024 
0.010 

1.310 
0.514 
0.252 

1 
2' 

20, 

1 
2 

·20 

1 
2 

20 

1 
2 

20 

1 
2 " 

20 

1 
2 

20 

1 
2 

20 

1 
2 

20 

1 
2 

20 

9 
18 

180 

lCoyenete=SES 

-. 

11.32 
2.30 

O.~ 
0.57 

0.62 
1.09 

f 

0.10 
2.19 

O.,. 
0.78 

1.19 
0.26 

0.01 
0.34 

0.01 
2.32 

,.20 
2.12 

.~ 

-0.02 
0.11 

0.00 
O.lS" 

o .• 
0.57 

0.44 
0.3S 

0.1S 
0.14 • 

0.49 
0.47 

0.29 
0.77' 

0.86 
, 0.72 

0.92 
0.12 c' 

0.0 0.01 
0.01 0.11 

"- ... ;" . 

, 

1 • .. 
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Beb.fff', t.,t, eompertng ov,ren petn-lntinstty rettng mIens dUrtng th .. 
~ -Petn pertod. -. / . 

~ Comportsons E 

PO end P+PW 3.74 
PO end P+SI 10.35 
P+PW ond P+SI 0.94 

" 

1, 

Il 

<0.05-
<0.01 

nI 

,\. 

, 
" 

" 
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ANCDYAI end Sche"t tests obtotned from the analyses of the GYeroll 
meen petn tnten.tty ra .ng durtng the potn pertod. 

SOURCES • 
Group 9 2 2 
Coyertet.' 4. 5 1 
Error 2. 5 44 

, 1 

EQueUty of S10p.8 1~eS 2 
Error 2.59, 42 

" 

Scheff"s t.st 

Compensons .f 
, 

PO end P+PW 0.62, 
~ 

PO end P+SI -j 4.36 
p.PW end P+S 1 1.69 

b1I: ' 
1 Covertete=SES 

1 
1 

, 1 

,,;,f! .. 

-.Ji...~ __ -",-_' __ ~ 

1 

.. . 
f R 

3.73 0.03' 
1.59 0.21 

0.72 0.49 

,', 
'" 

Il 

ns 
<0.05 

ns 

.' 

" 

... 
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0 
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0, 
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ANCilVAs obta1ned from anelyses of between groups d1fferences on pa1n. 
threshold, to1erence, and endurance. K,01nogorov-Smtmoy tests on the 
cumulaUve proportion of dropouts. ' 

,PAIN THRESHOLD 

SOURCE Mean Square Ji! f (l 

Group 6029.63 2 0.31 0.74 -
SEi 7419.8'2 1 0.36 0.54 
Error 19457.48 44 

PAIN TOLERANCE 

SOURCE Mean Squere Ji! f (l 

Group 16967.56 2 0.51 0.61 
SES 74163.67 1 2.21 0.14 
Error " 33568.14 44 

" 

PAIN ENDURANCE 
.!l w~ 

SOURCE t-, Nean ,Square df f e ,. 
" 

J 
. 

0.6' ~roup 13 t52.60 2 0.41 
SES 34667.36 1 1.09 0.30 
Error 31877.80 44 

: 
.' ", 

~ . 
KOLMOGOROV-SMJRNOV TEST 

.-

COMPARISON n Il 

PO and P+PW .3125 ns. 
PO and P+Sl .0000 ns 
P+PW 'and P+S 1 .4175 <0.05 

A-

'( .,' 

~~ 

, 
.~ 

" 
" ~. 

, .. 
~ 

, ' 

J" J .... 

~ "'\1 

'. 
""~ . -, 

A-
l 

1 
·t 

.t 
". 
'i 

'J 

~I 

~ 

• 

" 

. 
t ..... "r • ...! 
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ANCOVAI obtatnld from th. analU8 •• of the post .xperimental peln 

o que.tlonn~tre8: ' 

GRAC~L y - INTENS ITV SCALE .. 

SOURCE Mean Square dl f ~R 

.... 'AS 2 1,44 , 0.25 .. 0.11 1 om 0.79 
ltrW' .. 4.41 +t\' '" 

-

GRACELV-UNPLEASANTNESS''SCALE 

SOURCE Meen Square JI! E Il .... OS 2 o. . 0.92 .. 1. 1 0.2:5 0.62 
Emr '''' +t 

o GRACELY-PAIN SCALE 

• 

SOURCE Meen Square 

1.8S 
6.19 
8.18 

/~f-~~ 

2 
1 

+t 

E 

0.44 
0.10 

0.65 
0.41 

MCGILL PAIN QUESTIONNAIRE (MPQ)-PAIN RATING JNDEX (PRI) SENSORY 
SCALE 

SOURCE Meen Squere 

49.D 
55.59 
17.76 

MPQ-PRI-AFFECTIVE SCALE 

SOURCE Mean Square ' 

7.'72 
14.21 
U'I 

" 

2 
1 

44 

2 
1 .. 

E 

1.11 
1.47 

E 

2.t6 
4.œ 

Il 

0.28 
0.25 

Il 

O.t •. 
0.05 

-~ 
~/ 

, . 

/ 

"'\ 
\ 
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ANCQYA tables from postexpertmente1 petn quasJJ0nnetres (cont(nued) 

MPQ-PRI-EVALUATIVE SCALE 

t.t SOURCE MEAN SQUARE , 

Group 0.33 ( 1 

,SES· 2.é4 
Error' 2.33 

~ 

MPQ"PR I-MISCELLANEOUS SCALE 
f' 

SOURCE MEAN SQUARE . 

Group 1.36 
SES '15.83 
Error 7.94 

MPQ-PRI-TOT~L OF Â~L stALES 
r 

SOURCE MEAN SQUARE 

Group 74.68 
SES 224.94 
Error 101.44 

At f 

2 0.1"4 
1 1.22 

44 

gt f 

2 0.17 
1 1.99 

44 

gt f 

2 0.74 
1 2.2'2 

44 

, '. , 

2 

0.87 
0.31 

2 

0.84 
0.16 

2 

0.48 
'0.14 

... 
" 

.' . 

/ 
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APPENDIX G 

Stettsttcel enelysù conducted w1th the dete obtetn~d 
'rom the stress tntenstty reting dato. 

-:: 1 .. 

, -

-, ' 

'" _. ~ . 

" 

--

L , 
1 

: . ~ ~ 
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ANCOVA performed using the stress intensity rating data 
obtained from the PO, P+PW, and P+SI groups using &rQuP 
means to fill missing data cells. 

Source Mean Square 

--------- 1 

'"' Group 53.93 
Covariate 9.03 
Error 23.30 

R 39.58 
RG 2.13 
Error 0.99 

Note: Covariate=S~S 

\ 

" 

2 2.31 
1 0.34 

44 
\ 

30 40.QO 
60 2.r15 

1350 

----
-a .11 
0.56 

0.00 
0.00 

• 

Huyhn 
Feldt ;Q 

0.00 
0.00 

------

. - . 
, '" 

f ~ .. 
-(, .. ;:' 
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Base1ine orthogonale conducted with etress intensity ratings 
t'rom a11' subj ecte 

Group 
Covarlate 1 

- Error 

R(l) 
R( l)G 
Error 

R(Z) 
R(Z)G 
Error 

R(3) 
R(3)G 
Error 

R(4) 
R(4}G 
Error 

R(S) 
1 

R(S)G 
Error 

~6) 
R(6)G 
Error 

R(7) 
R(7)G 
[rror 

ReS) 
R(8)G 
Error 

R(9) 
R(9)G 
Error 

R "-
lm 
ErAr 

Meen Squere 

4.040 
0.141 
5.312 

0.056 
0.550 
0.667 

0.171 
0.047 
0.418 

0.547 
0.159 
0.292 

0.198 
0.384 
0.285 

0.009 
0.401 
0.202 

'0.0 
0.676 
0.138 

0.088 
0.000' 

__ 0.084 

o .• 
0.059 
0.161 -
0.212 
0.257 

. 0.261 

Z 
1 

44 

1 
2 

45 

1 
2 

45 

1 

• 

2 .: 
45 

1 
2 

45 

1 
2 

45 

1 
2 '1 45 
1 
2 

45 

1 
2 

4S 

1 
2 

45 

0.76 
0.03 

0.09 
0.83 

0.41 
0.11 

1.87 
0.55 

047 
0.87 

0.77 
0.44 

0.52 
0.89 

0.18 
0.58 

0.70 0.46 
1.35' 0.27 

0.05 
1.98 

0.0 
4.87 

3.99 
0.037 

1.04 
- 0.01 _ 

2.73 
0.37 

0.83 
0.15 

1.00 
0.01 

0.05 
0.31 

0.31 
0.99 

0.11 
0.70 

O.a.- 0.60 
0.98 _ "_ 0.48 

-" .~l«, : ," .:t,,",.~ ": 

"S 

HUlinh 
Feldt..R. 

0.55 
0.48 
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0 
1'ain Orthogonals conducted ustng the stress intenstty rattngs from ail , 
subjects ustng group means to f111 mtsstng data c~l1s. 

SOURCE Mean SQyare .à1 E Il Huynh· 
FeldtJl -

Source 79669 2 564 0,01 
Covériete 1 34.376 1 2.43 013 
Error 14.120 44 

-. 
R( 1) 54.710 11.87 0.00 
R( 1)0 3.108 2 Q.67 OSt 
Errer 4.611 45 

R(2) 10102 1 774 0.01' 
R(2)O 9699 2 743 000 
Error 1 306 45 

-R(3) 0.912 0.71 0.46 
,,~ 

R(3)O 1.341 2 1.04 0.36 
Errer 1.292 45 

.-
\ 

- R(4) 4.627 1 3.89 005 

0 R( 4)6. 1 781 2 1 50 ~ 023 
Error 1.190 45 

"i 

R(S) 1.401 " 1 2.92 009 ,/ 

R(S)O 3.399 2 7.07 000 
1 Error 0.480 45 \' 

.... 
R(6) 0.558 - ~ 059 045 
R(6)0 0.403 2 0.42 066 
ErrOl" ") 0.949 45 

R(7) 0.140 1 • 0.12 0.73 , 

R(7)O 3.964 2 352 0.04 
! 

Error ~1.127 45 
'3 

R(8) 2.116 1 1 49 023 
R(SlO 2.514 2 1.77 0.18 
Error 1.417 45 

R(9) 0.275 0.32 ·0.53 
R(9)6 1.60 2 1.84 0.17 
Error ' 0.872 .' 45 
R 8.317 0 9 5.65 0.0 0.00 

0 Re 3.091 18 2.10 001 003 
Error 1.472 405 

" 

~ 
. 

, 
~::. . . ~ ~ 

" 

1 Covar1ate -SES ~'-l- ' ,.' 
_1 .:. ;",:~ '; :':""1; ,r' ... • 

~--~ &"_ ... ~-' ~ 
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( '. f .' j f 11) .Recovery orthogona1s conélucted usjng the stress Intensfty rat ngs rom a 
Subjects.,' . 

" \ 
SOURCE . Me!"n Square ~_ {jt r. 

GrouP 
Covertet8 1 
Error 

RU) 
R( 1)0 
Error 

R(2) 
R(2)6 -
Error 

R(3) 
~(3)6 
Error 

R(4) 
R(4)O 
Errqr 

R(5) -
R(S)O 

, Error 

R(6) 
R(6)a 
Error 

, R(7) 
R(7)B 
Error 

R(8) 
R(8)O 
Errer 

\ 
\ 

4.378 
0.309 

, 12.561 

10.202 
5.311 
1.630 

9.167 
0.297 
0.599 

6.539 
0.698 
0.379 

0.027 
0.159 
0.464' 

0.444 
0.166 'ô 

•. 0:309 

0.250 
0.362 
0.089 

. 0.002 
---G;()30[' 

.0.131 

0.194 
0.094 
0)179· 

0.Q41 
" 0.023 

• 0.113 

2 
1 

...... 

1 
2, 

45 

1 
2 

15 

t 
~ 

.45 

1 
2 

15 

1 
2 

45 

1 

-J­
~ 
2 

41S-

t 
2 

- 15 .' 

. 1 • 
2 

45' 
" . 

9 
18 

405 

f 

0.35 
0.02 

6.26 
3.57 

15.29 
0.49 

17.25 
1.~4 

. 0.06 
0.34 

-

2.81 
4.07 

0.02 
0.23 

0.11 
0.88 

0.02 
0.04 

0.00 
0.61 

0.00 
0.17 

0.81 
0.71 

0.24 
0.59 

0.10 
0.02 

0.90 
0.80 

Huynh -
Feldt D. 

. 1.08 '0.30 
0.53 ~ 0.59 

-0.37 
0.20 

6.90 
1.96 

o:Ss 
0.82 

, " 

O.() 0.00 
0.01 0.06 

/ -, 

' .. 
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Schefff) s tests' comparing group~ during the pain minutes on the stress 
intenstty rating data from an subjects. ' 

Compartsons PO and P+PW 

MINUTES 

Pt 

P2 

P3 

.P4 
P5 

P6 

P7 

PB. 

P9 
.... 

PlO 

E 

2.87 

2.24 

('85 " 
, 

4.93 

0.33 

2.34 

0.21 

3.21 

17.-30 

10.38 

ns 

. ns 
. 

<0.05 

<o.o~ 

~S) 

ns 

. ns, 

<0.05 

<0.01 

<0.01 

PO and P+SI 

E 

2.24 

3.64 

5.84 ' 

6.92 

6.92 

6.33 

1.40 

13.32 

~ 5.84 

4.43 

ns 

<0.05 

<0.01 

<0.01 

<0.01 

<0.01 

. os 

<0.01 

<0.01 

<0.05 

1 & 

P+PWand P+SI , , 

0.04 

0.17 

0.05 

,0.24 

4.22 

1.52 

6.53 

3.45 

3.04 

1.25 

, ". 

ns 

ns 

ns 

ns 

<0.05 

ns 

ns 

<0.05 

ns 

ns 

," ',. 

, 

, , 

;-~ 
'<. 
'" . " 
~1 

/~ ., 
, '.,~) 

... ~. 
~ tl! 

• . ' .' ,>\',:l~ 
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Scheff~'s tests cortiparlng groupi durtng the rccQvery pertod on the strczs 

tntenstty ratlng data from al1 subJects. ' 

Compartsons 

l':1tnutes 

RI 

R2 

R3 

R4 

RS 

R6 

R7 

RB 

R9 

RIO 

i' 

• • 

PO and P+PW 

f, 

10.21 

2.27 

0.52 

0.82 

0.01 

0.02 

0.29 

0:01 

1.38 

0.61 

• 

<0.01 

ns 

ns 

ns 

ns 

n~ 

n~ 

ns 

ns 

ns 

--" ," 

" 

PO and P+SI P+PW and P+SI 

f 

8.75 <0.01· 0.06 
'. 

3.27 <0.05 0.09 

4.71 <0.05 2.09 

3.96 
~ 

-·t· 

0.66 

-.0.23 
-~ 

<0.05 

ns 

ns 

0.48 nz 

0:09 ns 
,1 

0.07 ns 

0.01 ns 

1.18 

0.82 

0.11 

0.02 

0.11 

- 0.82 

0.48 

m:: 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

n~ 

.. 

~"~' ~~-..Jn .......c~_-_~ ';.~_~.~ ",~.: .. ~t~.~~~l:' ~~. 

.. 

" 
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ANCOYA conducted using the stress intensity doto obtoined trom subjects 
who did not report tolenmc8. 

Sou~e 

Group 
tOYGrlGte 1 
Error,' 

R 
,RB 
, Error 

Meon Squore 
t 

6.25 ... 
5.49 

~43.11 

17.99 
1.62 
1.14 

"" 

2 
1 

19 

30 
60 

60Q 

~ Coyor1Gte=SES 

. , , 

" ! 

, , 

.. . 

f 

0.14 
0.13 

15.78 
" 1.42 

---r--'" 

1 
-'f' 

0.67 
0.73 

0.0 
0.02 

... -

Huynn 
F~ldt Il 

0.0 
0.13. 

. 
f 

J, 

;1 
' .. 

, "'~ ~tlJ.!'" 
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-Boseltne Orthogonols usin'g stress jntensity detc from subjects who did 
not report tolerence. 

0 
Source Meen Squere it f Huynn 

Feldt,Jl 
• 

tnup od 2 0.10 1 0.90 
Covlriat.' 2.874 / 1 0.36 0.56 . 
EmIt" 8OO1S 19 t 

RU) ~1~ 0 1 - 0.19 0.67 
/ 

R(t)O 0.225 2 0:22 0.80 
Etror 1.013 20 

1 

R(2) 0.424 1 1.24 0.28 
R(2)O 0.114 . 2 .0.91 0.42 
Error ' 0.343 20 

/ .(3) 0.740 1 2.66 0.12 
R(J)O 0.814 2 2.99 0.07 
Errer' 0.278 20 

R(4) 0.877 1 ,2.47 0.13 

0 
R(4)O 0.417 2 1n 0~1 ' 
Error o.a= 20 

R(~ 0.221 ' ' 1 O.,., 0.37 
R(S)O 0.327 2- 1.43 0.26 .>! 
Error 0.228 20 

~ --... -
R(6) 

, 
O.tSS 1 0.96 0.34 

R(6)O 0.302 2. 1.88 0.18 - - . 
Error 0.161 20 +--.. 

R,m 0.226 1 1.32 0.26 
R(7)O 0.090 2 , 

0.52 a.60 ~ 

Error O~t7t // 20 .... 

R(8) /0.Q29 t 0.33 O~ ,-

R(8)O 0.0S2 2 0.60 
-os 

[mr 0.087 / .- 20 , 

/~ R(9) 1 1.02 032 
R(9)O 

./ 
0.306 2 1.20 0.32 

Errol" ./ 

0'= 20 

R 0.347 9 1.08 .0.38 0.37 
,RO 0.321 18 1.00 o.~ '0.45 • Error 0.321 180 • ! .... '--

tm1J: ' 
t Coven ete= SES / ~ .---

. 
• 

~ - \ .... 
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Pain perjo~ orthogano1s using stress jntensity ratlngs 'from subjects who 
did not report tolerance. 

0 , Source . Me~SqUa~e sU: f Il Huynn\ 
Fe1dt Q. 

Group 2!5.7!ê 2 1.00 O.~ 
Covariaw 8.149 1 0.12 0.58 
Error 2!5.m 19. 

"" 
R(l) 74.401 1 17.~ 0.00 
R(t)G 1~.814 2 3.24 0.06 
ErrOl'" 4264 20 

R(2) 11.690 1 9.08 0.01 
R(2)G . 6.874 2 S.M .J 0.01 

EmIr 1.28 "" 20 

R(3) o.-s 1 0.41 o.~ 

R(3) 0.A4 
, .,2 0.78 0.47 

EmIr 0.811 20 
\ 

R(4) o.o:n 1 0.02 0.88 
R(4)G 1.145 2,' -1.29 0.30 
&Tor 0.887 20 

0 
, 

RCS) 0.000 1 0.00 0.99 
R(S)G 0.9SJ 2 3.34 0.06 

'v 

'Error o.m 20 
of 

R(6) 0.11S 1 0.1.1 . 0.74 
R(6)G 1.U 2 1,.27 0.3Q 
Error 1.Q47 20 

/ R(7) u 
0.080 1 o.œ 0.82 " R(7)G 2.611 ., 2 1.71 0.21 '. 

c 
Error 1-'28 20 .. 
R(S) fi9s 1 0.99 0.l3 
R(8)G O.Al 2 0.4S 0.64 
Errol" 1.408 20 ~ 

~ 

'. R(9) 0.691 1 0-'1 0.49 
R(9)G 0.207 2 O.lS 0.86 

" Error 1.36:S 20 

R 9.864 9 6.89 0.0 0.00 
R ~.t34 18 2.19 0.0 0.01 
Error 1.431 180 

~ 

0 ./ .tm1i:' 
lCovariate= SES 

", 
" 

a _ l, - -""--'''---
_~ ___ "'--_ l 



r'i.., . ....... '\ • • J .... ~,_ ,~" ~ ~., "j.: ~ '-~;-~t~ 
.:,.~ -.. .. r ' ~""~ ,,!' 

.. 
Recoyery orthogonoJs using stress intensity raUngs trom subjects who did 
not report tolerence. 

0 
, Source Meon Square .~ f Huynh' 

r . 
Il 

Feldt Il 

Group 2.796 2 0.11 0.88 
CoYntt1 24.167 1 1.11 0.31 
Ernr 21.7S8 19 

• 
R(t) 0.94 1 0.06 0.80 \ 

~~ 
3.905 2 2.6S 0.09 

\, 

./ 
1.47S 20 

R(2) /1.09S 1 4.07 0.06 
R(2)G 0.26S 2 0.99 0.39 
EmIr 0.269 20 ..... , 1 

1 R(3) 1.Q44 1 10.50 0.00 .... 

'\ R(J)O 0.5 2 1.92 0.17 
EmIr- 0.290 20 

R(4) 0.85 1 0.21 ·O.6S 
'. 

R(4)G 0.143 2 0.3S 0.71 

O· 
EmIr 0.405 . ·20 .. 

• 
RCS) 0._ 1 0.31 O.se 
R(S)G o.m -, 

2 1.19 0.33 
EmIr 0.282 20 . 
R(') 0.063 1 0.87 0.!6 
R(6)O 0.189 .1' 2 2.62 0.10 
Error 0.072 20 0 

~R(7) 0.318 1 2.n 0.11 
Rmo 0.040 2 0.34 0.71 
Error 0.11S 20 t 
R(e) 0.202 l' 0.10 0.41 
R(8) 0 0.104 2 0.36 0.70 

0.287 . 20'" 

~ 0.054 1 o .• 0.56 
, R(9)O .0.0!6 2 0.24 0.19 

EmIr 0.152 20 

R 0.S60 9 1.S1 O.IS 0.20 
Ra 0.619 18 1.67 o.œ 0.11 , 
EmIr 0.372 190 

•• tm1I: 
, , 1 Coyonote= SES" 
oJ:."!,., , . 
r~ ~ 

t- 1 G. 

. ..............:11. ' ,:' 
~~----- ---
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'" 
Scheffê's tests CO~ducted comparmg the three groups'> stress 1ntenslty 

. ratings dur1ng the pain per10d from subjects who d1d not report tolerance. 

CamgacisQO 

Minutes 

Pl 

P2 

P3 
!) 

P4 . 

PS 

P6 

P7 .. 

P8 

'P9 

~10 

, 

• PO and P+PW 

E 

. 0.06 ns 

0.00 os 

0.04 ns 

'0.08 ns 

0.01 ns 

0.36 ns 

. 2.43 ns 

2.07 os 
" 
14.67 <0.01 

5.40 <0.05 

. 

'" 

. , 

, 

PO and P+SI p·PW and P+SI 

E' E, . .E. 
/ 

005 ns 000 ns 

0.52' ns 0.43 'os 

1.29 ns 0.71 ns 

4.21 <Op1 2.55 ns 
r 

2.48 ns 179 ns 

2.11 ns . 0.52 ns 

2.92 . ns" 0.00 f ns 

6.03 <0.01 0.60 ns 
~ 

2.80 ns 6.07 '(0.01 

fr 
1.81 ns 1.32 ns 

4 

\ <; 

~...., 

\ 
. 

" 

~ 

~ 

~ 

-. 

-" '-

:' 
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ANCOVA and Scheff"s tests ,bta1ned from the analyses of the overall 
'~tress 1ntens1ty rat 1'19 obta1ned dur1n9 the pain perlod. 

r 

Source Mean Square 

Group 
Covartate 
Error 

EQual1tyof 
slopes 
Error 

Scheffts tests. 

Compar1sons: 

, 
1 PO and P+PW 

_" PO and P+SI 
1 P+PW and P+SI 

13.82 
13.87 
2.46 

1.89 
2.49 

Note: 

,. 

1 Covartate. SES. 

• 

• ..... 

gr 

2 
1 

~-

2 
42 

.F 

4.19' 
5.21 
0.06 

E 

5.61 
5.63 

0.70 

'. ' . ,-----

, : 

.. , , ' 

f'~~~~_~. ~~ 

Il 

0.01 
0.02 

" 0.47 

'" <0.0'5 
<0.01 
ns 

.. 

' .. 

(r 
'0 

'n 
.' ," 

"\ 

, -

~' 
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APPENDIX H .... 
. : ... 

StaUsUeel enalyses eondueted with the psychophysiologies1 deta 

1 

• 

" 

, , 

j ,b 
t 

... 
1 
1 
\ 

) 

.1' , 

'" 

'.1 " 

1" .' , . 
',' 
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AHCOVA conducted wtth the HR data obt~ned from 011 subJects uSinuroui" 
meons to fi11 mtsstng doto cens: ~ 

' . \ 

Source Meon Square .dt f Il Huynh 
\,-\ ~ Feldt..R 

Group 1785.10 2 12.12 .0.00 
Coyonote 65688.41 . 1 446.02 0.00 
Error 147.28 44 

R 161.14 23 9.00 0.0 0.0 
RG 70.64 46 3.95 0.0 0.00 
Error 17.90 1035 c 

.. 

b1I: . ~ 

1 Coyonote: Ftrst fiye minutes of baseltne HR. 
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B08111ne polynomlol. conducted wtth the HR-ciôto obtotned from 011 
8ubJlct8 • 

Source 

Group 
Coyortote 1 

Error 

R (1) 
R (1) G 
Error 

R (2) 
R (2) G 
Error 

R (3) 
R (3) G 

_ -Error 

R 
RG 
Error 

1 

Meon Squore 

1.720 
15725.132 

10.944 
-

4.538-
8.028 
5.522 , 
0.188 
4.044 
4.116 

13.067 
3.795 
6.694 

5.931 
5.290 ~ 

5.511 

SI! ' f 

2 0.16 
1 1436.91 

44 

1 0.82 
2 1.45 

45 
~ 

1 0.05 
2 0.96 

45 

1 '.90 " 
2 0.55 

45 
~ 

3 1.06 
6 0.96 

135 

Il 

0.85 
0.00 "' 

0.37 
0.241 

. 0.83 
0.38 

0.18 
0.56 

0.36 
0.45 

Huynh 
Feldt Il 

0.36 
0.45 

tmiI: 
1 Covsnate= Flrs~ flve minutes of Bsse1tne HR . .. 

\ , 
..... -' "'~~.1.";;:~. '- ~_~ 1 
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Potn pertod polynomials conducted wtth the HR doto obtoined trom 011 
subjects using groups meons to fill mtssing doto cells. 

Sourc~ 

R(t) 
R(1)G 
EmIr 

R(2) 
R(2)O 
EmIr 

--'\.., R(J) 

R(3)O 
EmIr 

R(4) 
R(4)O 
EmIr 

, R(S) 
R~O 
Emr 

R(6) 
R(6) 
EmIr 

> R(7) 
.R (7)0 
Emr 

'R(8) 
R(8)O 
EmIr 

R(9) • 
R(9) 0 
Emr 

R(10) 
R(10)O 
Ernr 

R 
Ra 
Errer 

Meon Squore 

!66I.I24 
19241.442 

181.159 

282._ 
270NI 
"'.023 

108.821 
39.711 
16.117 

12.551 
42.282 
UJ.860' 

0.161 
1~.'13 
10 .. _ 

S:7œ 
'2.183 

12377 

..- 1~.G92 
1.634 
5.460 . 

27.2S4 
0.6eS 
5347 

45 .• 
7.291 
4.882 

11.542 
7.416 
1.824 

10 .• 
8.746 
s._ 

".24 -
J9.»I 
17.7144 

(= 

'f 

2 
1 

44 

1 
2 

4S 

1 
2 

4S 

1 
2 

4S 

1 
2 

4S 

1 
2 

4S 

1 
2 

4S 

1 
2 

4S 

• 1 

2 
4S 

o t 

2 
4S 

, 
2 

4SO 

f: 

20.22 
106.21 

2.91 
2.79 

6.75 
2.46 

2.05 
2.67 

0.01 
1.44 

4.74 
0.18 

2.76 
0.30 

5.10 
0.12 

9.Jl 
1.49 

3.02 
1.94 

1.ge 
1.62 

0.00 
·tt.OO 

0.09 
0.07 

0.01 
0.10 

0.16 

; 0.08 

0.90 
O~ 

0.01 
0.84 

0.10 
0.74 

0.01 
0.88 

0.00 
0.24 

0.09 
0.16 

0.17 
0.21' 

0.00 
0.00 

Huynh 
Feldt Il 

0.02 
0.G4 

~. BRU: .J 

1II1~,i,,;,~';_' • ____ :......-___ 1:..Jc ..... ovartate-_ffrst ftva.rntnutas of baaHDa.HR. 

) 

, 

-
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Recoyery polynomials conducted wtth the HR data obtatned from .n 
8ubjects. 

Source 

R(1) 
R(1)O 
Ernr 

R(2) 
R(2)O 
EmIr 

ROO 
R(i)O 
EmIr 

R(4) 
1r(4)G 
EmIr 

R(S) 
R(S)O 

A" ftnr 

.r 

R(') 
R(6)0 
Errer 

R(7) 
R(7)O 
EmIr 

R(8) 
R(8) 0 
Ernr 

R 
bIG 

Errtt\ 

\-
Hean SquIre 

0.186 
§711.œ& 

'0.G46 

18.GSO 
0279 

15.106 

0344 
17.406 

8.44 

2.128 
1S.e5 
1.670 

0.104 
2.105 
4.091 

0.D40 
1.529 
S.Ga 

0.210 -
4.167 
4.0s7 

.O.QA 
0.205 
1.670 . 

2.920 
1.899 
2.À1 

2.985 
5.70S 
sm 

, 

2 t 

1 
44 

1 
2 

4S 

1 
2 

4S 

1 
2 

4S 

1 
2 

4S 
r 

f 

0.02 
3:560.10 

1.19 
0.Q2 

0.04 
. 2.06 

o.se 
4.21 

0.01 
0.66 

0.981 
0.00 

0.28-
0.98 

0.84 
0.14 

0.45 
. 0.02 

0.87 
0.521 

1" 0.01 0.91 
0.74 2 0.30 

4S 

1 
2 -

4S 

1 
2 

4S 

1 
2 

4S 

8 
16 

ao 

-D.06 
1.03 

0.02 
0.06 

1.11 
1.48 

0.81 . 
0.37 

0.90 
0.95 

0.10 
0.24 

00.51 0.85 
0.98 -0.48 , 

fi .. 

Huynh 
Feldt Il 

0.77 
0.46---

lR1I: ' . " 
1COYer1etea Ftrst ft" mtnutis Of .... 1Ine HR. 

G 
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Comper1ions PO end P.PW 

Minutes 
AP 

PI 

P2 

P3 

P4 

P5 

P6 

P7 

. 1 
PB 

P9 

D 

P10 
. \ 

/',.1 , 

'\. 

7.59 ,,1 <0.01 

" 12:.03 <0.0 1 . , ( 

12.70 <0.01 
<:l, 

-do ' 

14.8 l '<0.01 

15.93 <0.01 

21.24 <0.01 

16.69 <0.01 

25.36 <0.01 

35.30 <0.01 <. 

1 

36.15 <0.01 

43.61 <0.0) 

• . 

PO end P+51 P+ PW 8n€tP+S 

fil R 
. 3.79 <0.05' <0.65 ns 

2.77 ' na 3.26 <0.05 

1.19 na 

9.25 <0.01 0.65 ns 

~ 7.66 <0.01 ,,1.41 n~ 

16.30 <0.01 0.33 ns 

15.18 <0.01 0.18 ns 

17.68 <0.01 0.65 ns 

20.37 <0.01 2.03 ns 

18.26 <0.01 .. . 3.61 <0.05 

~ i3.74 
, 

<0.01 
-

o 6.~ <0.01 

\ r 

" 

" . 
\ 

, ... ... 1 
/. ~" " , . ... __ IIÏIII.-Iiio..o.-______ ........... ............;!~_~'..:......~~..:....:-;-.,.~< ';..~_! ~ ____ ~~J krtb"-'~ h - i.~.: ~ ,. 
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ANCOVA conducted with the HR obtajned from subject$ who d1d not report 
tolerance. 

Source 

Group 
Covariate 1 , 
Error 

R 
RG 
Error 

, . 

1. 

Mean Square 

268.35 2 
33121.69 1 

167.05 19 

28.77 23 
9.75 46 

10.74 460 

E 

1.61·" 
198.27 

2.68 
0.91 

~ 

0.23 
0.00 

0.00 
0.65 

t:m.œ: ~ . 

Huynh 
Feldt Il 

0.02 
0.54 

J Covar1ate=Flrst rive mInutes or Oasellne HR. r 

. 
- -' .,.., ,.'~. ,-, . -
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(-,---BoseJthe--pol~nomtaJS obtained ~tth the HR dota trom subjects who dtd not 

0 report toleronce. 

Source 

) 
Mean Square 11! E 12 Huynh , 

Feldt Il 

Group 2.027 2 0.19 0.62 
Coyonote . 6395.789 1 600.27 9·00 " 

Error 10.654 19 

• R"(1) 2.316 1 0.27 0.60 
R (1) G 

, 
4.405 2 0.52 0.60 ---Error 8.493 20 

"t .. . 
-
~. 8.793 

. 
1 'L61 0.21 

1.825 2 0.33 0.71 J 

Error 5.453 20 
1 

" 

R (3) 0.386 1 0.06 0.61 
R (3) G 10.974 2 1.60 0.22 

"0 Error 6.872 20 

R 3.831 3 0.55 0.64 0.64 -: 

RG 5.735 6 0.83 0.55 0.55 
Error 6.939 60 ," 

~;' , 

". - 1.Covanate: Ftrst five minutes of BaseUne HR . .. 

' . 

. ... 
.' 

... 
-\ t'·,· 
, ' . , 

~' '.' - . 
~ 

ft'.... ~ 
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Recovery polynomtols obtetned wtth the HR dote trom subjects who did not 

0 
report toleronte. 

./ 

Source Meon Square gf. f Q Huynh 
FeldtJ2, l , 

J' 

""-

Group 1.168 2 0.14 0.96 
CoYiI1Itt1 161+1.œl 1 1963,J4 0.00 

-Ernr 8.221 l'. 

R(1) 0.000 1 0.00 0.99 
R (1) Dt 2.330 2 0.20 0.81 
Ernr ", 11 .• 20 

R(2) ,0.011 1 0.00 0.96 
R(2)G - , 'UM4 2 0.34 0.71 
Ernr' ~U13 20 

R(3) 11.~' 1 8.045 0.01 
R(3)G 4~ '2 2.70 0.09 
Errol" Lm 20 

R(4) 0.710 '< _____ 1 0.22 0.64 --~ 
R(4)G 1.§6 2 0.43 O.~ 
Errol" 3.H58 20 

0 " 
R(S)' 1.907 1 0.63 0.43 ~ \ 

R(S)G \ 4.233 2' 1.39 0.27 
Ernr 3.0!6 20 

~O.44 
' l' '~f 

R(6) 2.408 '1 0.62 
R(~) G 0.127 2 0.03 0.96 
Ernr 3.878 20 

.J 
R(7) S.99 1 3.60 O.M 
RmG 0.568 2 O~ 0.71 
Ernr 1.66 20 , 
R(a) 4.m 1 1.es 0'.18 
R(8)G '4~" 2 1.84 0.18 
Error 2.4SCk " 20 

R 3.613 . a· 0.88 o.~ O.Sl 
Ra 2.401 16 0.:59 0.89 0.œ5 

'" Error 4.0ge 160 
,./ l'; 1. 

'r, . 

-~- ' 

lCoyeriete = First f1ve m1nuteJ of Basel1ne HR. 

r __ 
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ANCOVA ond 5cheff"s tests perlonned ustng the oYlran ml on HR durtng 
1 

the pot n pert od. l ' , 

Source 

Group 
Coyortote 1 

Error 

Equcslt ty of 
s10pes 
Error 

Scheff"s tests 

Compert sons 

PO and P+PW 
PO and P+SI 
P+PWand P+SI 

" 

i 
. 1 

Meon Squore Jl{- E Il 

16B.7~ 2 6.21 
f 

0.00 
2677.24 1 98.59 0.00 

27.16 44 

c 63.10 2 : 2.48 0.10 
25.44 42 

~ 1 

1 
1 .. 

J> 

..- [ Il • 

7.21 <0.01 
/ 

0.59 ns 
3.68 . <0.05 

, . 
• - 1 

. . 
~ il 

'côvortofe= Flrst 'Ive minutes of BaseUne HR: " 

. , 

. ' ( 1 

, 1 

~ 
) 1 

~ 

. " 

f , 

1 ./ 

.. 

, ,'" 

J 

, . , . 
" 
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ANCOYA conducted ustng the ENG data obtained from 011 subjects using 
group meons to fin mtssing dâta cens. ' 

Source 

l­
l 

Group 
Covorials 1 
Error 
R 
RG " 
Error 

Mea~~uar~ f HUHnh 
Fe in Il 

5156.91 2· 3.19 0.05 ' 
649671.74 1 ' - 401.43 0.00 

1618.40 43 
0 

304.67 23 1.64 0.03 0.1 
330.11 46 1.78, 0.00' 0.05 
185.79 1012 

.rm.1l: .' 
1 Coyoriate= First flye minutes of Baseline EMG .. 

~ 
' .... 

"\. ,'" 
;. / ...: 

;: 

\ l , 
~ 

, ' .- . 
. 
1 

1 

" 
" • 'f 

, , , 
Q 

" ;' 

. 
) 

.' . 
, , ~ ~, ' . 

.. : .1 !, 
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. Beseltne polynomleJs obtetned 'rom the Et'lG dote uslng 'rom 011 subJects. 

o 
Sourçe· Meon Squ~re f Il Huynh 

feldt Il 

, 
~ " 

1 
• 1 

.. , 



. .. ...,."-? 1 ... · .. . . . 
r' " 

Petn period ppJynomtaJls obtatned trom the EMG deta uslng dote trom 011 
subJects. 

0 Source Meen Squore Jtt f Il Huynh 
Feldt Il 

Group 1928.974 2 0.90 0.41 
Cov .... 1 1 S8796.1 08 1 . 74.3S 0.00 

-. EmIr 213S.749 ~ 

R(1) 168.788 1 0 .. 19 0.66 ", 
R(1)G Z5fT1.299 2 2.87, ·0.07 
Error 872SS ' .... 
R(2) a.80S 1 0,,39 0.53 . 
R(2)G m.206 2 1.19 0.31 
Error 214.554 .... 
fQ) 287.- 1 1.31 0.25 
R(J)O tZ5.1R 2 0.57 0.56 
Error 2~8S51~ .... 
R(4) 1 IS.4S 0.00 2041.m 
R(~Oo 429.9&4 2 325 0.0.4 
Error 132.99 .... 

,0, R(S) 200.554 1, 0 1.21 0.28 
R(S)O 200.SS4 2 t .21 0.28 
Error 166.1" .... • 

R(6) 307~ 1 4.92 0.03 
R(6)G 

.. 
422.270 '" 2 6:76 0.00 

Error 62.479 +t \'. 

R(7) 2.A8 1 ' 0.D4· 0.84 
R(7)G 145.641 2 2.1S 0.t2 

\ Error 67.689 .... 
R(8) 238.OA 1 4.40 0.t)4 
R(8)O 93.m 2 1.73 0.18 
Error 54.1-tO .... 
R(9) 47.886 1 0.67 0.41 
R(9)G 171.4«1 - Q 2 2.39 0.10 
EmIr 71.A2 .... 
R(tO~/ ..02.342 , ( 4.96 o.œ 
RUa) ~.116 2 OS 057 
Error 81.119 .... 

• R 1'78.ou 10 1.9S 0.04 0.12 
Rtl 467.114 20 2.41 0.00 0.03 
Error 194.1SO 440 . -\ 

r· 

t~ . 

.~I 
la1I: 

lc-tlte: FI~t fI~ mI~1I118 Et16. _ 
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RecoY~rv pofynomjaJs obtctined 'rom the ENG dato u~ing dota from an 
sub)écts. ~ 

Source Meen Squere f Huynh 
Fèldt Q. 

/~~-'1 2 
1 
~ 

6.n 
. 243.82 

0.00 
0.00 

o 

o 

R(1) 
R(I)O 
Error 

R(S) 
R(~ 
Error 

R(6) 
R(6)G 
EmIr 

R(7) 
R(7)G 
Error 

R(9) 
R(aXJ 
EmIr 

R 
RG 
EmIr 

J.S2S 
'29.632 
221.117 

29.826 
J2.379 

111.907 

5.686 
4.35 

99.J16 

8.964 
J6.897 
6S.212 

1S9.84 
3:142 

48.J98 

73.10 
47.11 
63.72S 

0.715 
~.84 

52.495 

1~.201 

~.m 
52.09S 

37.110 
24.33S 
89.299 

1 ' 
2' 

+4 

1 
2 

..... 
1 
2 

+4 

1 
2 

+4 

1 
2 

+4 

1 
2 

+4 

1 
2 

+4 

1 
2 

44 

e 
16 

3S2 

0.02 
0.13 

0.27 
0.29 

0.06 
0.04 

0.90 
0.87 

0.60 
. 0.15 

0.81 
O." 

0.14 0.71 
O.S7 ' 0.S7 

3.30 '0.08 
0.06 . 0.93 

'\l 
US 
0.74 

0.01 
0.11 

0.29 
0.68 . 

0.29 
0.48 

0.90 
0.89 

0.S9 
O.SI 

0.42 0.91 O.es 
0.27 0.99, 0.99 

tm1i: . . , 
1 Covanate= Flrst f1ve minutes of Baseltne EMG. 
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., 
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Soheffe's tests comparing groups during the AP and pain minutes, 
and comparing groups on overall means during the reoovery period 
using tha EMG data obtained from aIl subjects. 

Comparisons PO and P+PW PO and P+SI P+PW and P+SI 

Minutes l E ! 12 F E 

AP 6.83 ~O. 01 .. 1 .60 na 1.82 ns 
P1 1.75 ns • 0.16 na 2.01 ns 
P2 0.32 ns 0.12 na 1.45 ns 

. P3 3.52 cO.05 0.84 ns 0.93 ns 
P4 8.11 "0.01 0.07 ns 6.67 <0.01 
P5 5.09 cO.05 0.01 ns 5.58 <0.01 
p6 --0.00 ns 0.12 na 0.11 ns 
P7 0.01 ns 0.07 na 0.13 ns 
PB 0.'46 na 0.03 ns ", 0.21 ns 
P9 0.07 ns 0.16 na 0.02 ns 1 

P10 1.13 na 0.07 na 0.66 .. ns 

Recovery period 

Comparisons PO and P+PW PO and P+SI P+PW and P+SI 

Overall Mean F I.E. F 12 F .E 
., 

.... 2.07 . 2.68 
t, 

ns na 9.42 ,,0.01 

, 
* •• 
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. 
ANCOVA obtained from analysis of EMG data using svt>jects who did not . 
report tolerance. 

Source Mean Square 

Group 446.60 
Covarj;)te1 333669.61 
Error t 698.78 

R 213.12 
RG 117.61 
Error- 1 17 76 

'"' 4-

1 
19 

23 
46 

460 

~. " 

-. 
E 

2.63 ,t 0 
196,42 00 

1.81 0.01 
100 0.48 

ICovariate= First five minutes of Baselin~ EMG 

~ " ,~ . 
... 1f'" 

" 

<Il 

. 

\ . ~ . , 

\. 
, 

-, ~ -~ .... '" 

" 
., f"- • • >~ -

Huynh 
Feldt Q. 

0.06 
0.47 

'. 

, 

" 
,'if. 

, . 

. , 
. 

J , 
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AN( VA and Scheff"s tests obtatned from the analyses of overal1 mean 

1 _ 

~. , 

( 

~. , 

" 

'! . 

'. , 

, 0, 

EMG t~g the pain pertod. 

Source Mean_ Square 

Group 792.86 
Covarlate 1 24025.12 
Error· 260.12 

Equal1ty 
of s10pes 
Error 

135.84 
266.04' 

Scheffé's tests: 

Comparjsons: 

PO and P+PW 
PO and P+SI 
P+PWand P+SI 

Jo 

~ 

. 

2 
1 

43 

2 
42 

[ 

5.2 
0.0 
5.2 

E 

3.05 
92.36 

0.5106 

0.06 
0.00 

0.60 

E. 

<0.05 
ns 
<0.05 

11 

~ " 

ICovarlat~-Ffrst. rive minutes of bàs~lfne EMG 

1 

. , 

" . 

. , ' ...... 

, 

" • .... ~ 't" ~ , 
...... ____ ' ' __ ' __ -...::,.:::.. .. _~ .. __ ~"",~'4"::' 1 

.-

• 1 

\ 

\ 
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APPENDIX 1 

- Analyses conducted with the Behavorial Response data, 
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ANCOVAS from ~natyses of the overall freQuency of behJVlor:J! response 
,. 

- ""- r 

:0 data .. 
1 . 

" : . 
, First pam mmute. 1 

, 

" .' Source MeJn SQu.Jre .dL E ~ 
Il 

" r 

, , , 
1 . " 1 

, Group 8.88 'i 099 038 .. .. 
Covanate 1 78 e 1 879 001 , 

'Error 898 39 
. J 

" " , --; --, 
~ 

. 
last pa1n'rn~nyte . 

- . 

Source Mean Square df. E u -, 
} . 

/ 

-Group 
, 

822 "" ,. 13 o "7"7' j.. ..J..J 

~~vaf1ate 1 1,991 1 - l 37 025 . .. 
0 Error 726 39 1 

'. ) . ~ 

" 

1 
> , . 

,\', , 
1 

~ 

! lliltf. . j 

: L'Covarl~te;:baseIJne behavloral reSDonse data. 
1 

1 . 
" 

; , 
/ 1 , 

1 . 1 
t {\ 

'" 
- l' , 

, 
- 1 , 

, , 1 ~ " 

~ 
, j, . . --. . t,j, 

" 1; , , 
" . ' Q - '. • " 

, - -
, , 1 

~ 
Il 

'N ., , , r ' , 
~' ." 

; 1 , . 
, : - . 

1 

. 
.- " , 

• . •• , 1 1'1 . 
l, .' 

1 - ~ 

1 

- , , 1 
, i 

, 

: ,r , j , , . 
\ " 
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, ~COV"A and Scheffé',s test from the ~n~ly,es of the grimace expres~jon 
odata.. . " '-' [' . .4-,_.-

• • 1 
, ~ Art _ ,~ • Q ~' 

1 ft r 1 

F1rst Pain minute: ' ... 

Source 

Group ", 
Covartate 1 
Errer 

Mean Square 

101 
1.13 
0.28 

Equal1ty of slopes '003 
Errer 11.09 

1 
Last Pain minute: 

Source Mean Squ~re 

Group 0.13 
. Covarlate 1 0.00 
Error 0.29 

" 

EQUal1jY'Of sI opes 0.28 
Error 0.30 

dL 
' , ~ 

, f.' 1 

2 3.54 
1 3.98 

3~ , ' 

2 '9·05 -, 37 , . 

, . 

2 
1 

39 

~ 
37 

Scheffé's tests 'of f1rst pa1n m1nüte-

CQmp~riSQns 

PO an~ P+PW 
PO anr. P+SI 
P+PW and P+SI , 

1 .. 

E 

3.54 
1.10 
0.71 

E 

0.44 
0.00 

0.96 

tiWt 
lCovar:late c Basel1tle grfmace data. 1/ 

o 

0,0068 
0.0531 

0.9497 

F 
: ct 
1 

p.6453 
p.9395 
1 

': 
b.3924 

,-.-' .J~~, ~,-+, '. . 

. '. 

-
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APPENDIX J' 

0 1 

ANCOVA table obtinned Tram the analvses or the postexperlmental mdlrect pSln Qt)estlonnsJres . 
.. 

RepresentatMness 

C;ource Mean SQuarp dt: f- Il 

Group '221 , '2 039 01;8 

SES 1351 1 1 :.41' O.I~ 
Error 560 1 

." 
1 44 

~ 
1 • 

f 

C;lrlJ'is pre-P8m 

Source MIJ8n Square E Q. 
~-

Grouo 5 ID " 1,19 031 ~ 

SES 091 

1 

0·22, 064 
Error -.1 33 4-.1 (1 1 

~ • , , 
1 

Slress-posl 1: 
: 

Source Mea"'" Square dt: E Q' "-
Group 56 2 141 o 2S ?t SES :3 57 \ 087 036 
Error 412 44 

Belier 

Source Mean SQufCe il!. E " 
Group 1.13 " 0.67 043 4 

SES 038." o 2Q o SQ 
Error 130 44 

Stale - TraIt -Slata 
.(' 

.~. ~ 

Source ~ Il 

Group :17059 2 . 200 o IS 1 ), 

$ES 9593 1 1 13 029 1 • 

Errol" ' 85.19 44 
; 

r 

Ef(ecbveness of strategIes 
.. 

Source Meàn Square dt .t 'Q .. 
Il 

Group' 004 2 004 096 ' " 

SES 0.01 1 0.01 0.94 
Error 0.96 33 • - .. 
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0 
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l' . . ! . ,' 
'\ SÉS) The Mean a:djusted (for va+ues obtaiped from the postexperimental 

indirect pain questionnaire_~ 

ce. h 
, 

Measure Rep 1 Belief 2 Str-Post. Str-prJ3 STAr-S4 

Group , 

PO 

11 4.6 3.3 2.1 ' , 3.0 68.8 

• .§] 2.9 1 .0. . 2.1 1.8 
\ 

7.4 .' , P+PW 

M 3.9 3.9 2.5 4·1 68.3 
l '. -

.§.Q 2.2 1 .1 1.8 2.4 9.2 , 
" 

PtSI .' . 'J 
0 11 4.1 3.6 3.3 3.2 62.4 

. SD ' 2.0 , -
. 

1.2 2.1 1.9 10.8 

Mean 

1:1. 4.2 3:-6' 2.6 3.5 66'.5 

SD 2.4 1.3 4.0 2.1 9.3 - .-

, ' 

Notes. 1 

1 Rep, = replres_en ta t;i. veness 
, .. 

2' 1 0 : 

Str-Post = Stress during postquest~onnaire pe iod 
~ 1 • ... 

3Str-pre =' Stress prior to nociceptâon 
4 - 1 STAI-S _: State-T ait Anxiety Iaven~ory Stat measures 

~ • 
, 

.. v 

~ ;.r: " 
, . 
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APPENDIX K 
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Comporisons between subjects who did and subjects 
~d n~t repor;! tOleronce., , 

1 

, 
A • ,'. _ 

. , 

:\ . 

.. 

• 

iii. • 



. 

0" 

, 
'. 

,v 

. ' 

1 
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V 

S.tudent' s ! -tests an~ chi-square /statie~ics calculàted usitlg the .. ;" ~ 
demographic and preexperlmental 4~estionnaire data obtained from ' . 
the RT and NT groups. / " t. • 

~ , 

Measure ! 'y} ~r-

" c 

Age !. = -f.62 
, . 

SES ! = ,2.1 S 

Height/ t = "t.OO 
/ 

fv.2 
), 

= Q.03 

Weight 

Season 

Ci tizenship '%2 = d,.03 1 
Reli~ion ~2 = 1~.69 
TMAS1 t 

1 

=-1.144 1 
1 

t = a 12'0 - "1 
1 

1 

t =-2.12 

SDS2 

-~TAR-EA3 

GTAR-PD4 )t = 0.71 - .- 1 

'-
1 ! = 1.25 STAI-S5 

Stress .1 = 0.07 

-/ 

46 
. 46 

46 

3 
1 

4 

46 

46 
" 

46 

46 

46 

46 

~ 

.. 

'< 

{Il 
j 

.. ns 

0.04 

na 

na, . 
. . ns 

0.02 

ne 

ns 

\ 0.04 

ns 
" 

na 

na 

/ / 
Notes: ' / 

,.z , 

'1 

~ 

'1 
1 

/ 
1 

1 
1 
i • 
1 

---

i 

1 
1 

1 

1 

,1 

/1 

l TMAS = TaylO-r Manifest Anxiety Scale _/A 
1 2 

SDS = Social Desirabili ty Scale / 

3GXAR-EA = General T~i t Anxie'tyr Revised -/Evaiua~ion Anxiety-

4GTAR-PD = General Trait Anxiety Revised ~ PhyaiCrl Danger 

5STAI-S = State-Trait Anxiety Inventory / State Measures 
~ 1 

" 
, " 

• 

m 

" 
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ANOVA fram trG"sducer d~ta comparl~g RT'~md NT subjects'ond gr,?UP 
valtles-for eoch pein minute. 

.' 

", if' 

Source Mean' ~ 
\ f Q Huynh' .. Square Feldt D. 

" ~ , , 

Mecn ,J - 1652066170. rg-: 26890.29 0.00 
Group 1 : .~ 152358.09 -2.38 . 0.\3 -- .. -je 

Error -46" 64106.95' . \ 

r: ( 

R 9 13071:04 b 4.48 0.00 0.01 
RD 9 .. 4047:53 1.39 ; . 0.19 0.25 
Error . 414 . 2921.42 

-." 
.. 

"--
.' 

0 Group values: 1 

Group RT ',NT Mean 

(jJOy1g; - (j!UID ew Mgon (~l' tbn 
Pl 1913 (82) 1935 (62) 1923. 

~ 0 

P2 1955 (70) 1966 (65) 1960 
P3 1956" (85) 1978 -'78) - 1966 
P4- c" 1974 (70) 19a9 (79) 1981 
P5 1950 (76) 1991 (94) 1970 
P6 1954 (78) 2000 (90) 1975 
P7 1958 (72) . 1993 (82) . . 

. 
1975 

PB 1944 (83) 1997 (85) 1970 
P9 - 1920 (90) ... 1991 (84) 1954 .. 

~ 

P10 1954 (71) 1994 (67) 1973 ) 
'\ ........ "~ 1 Mean. . 1946 1983 1965 

/ . - , r 1 
1 ----

0 -1 ~ 

~I--
i 

" 1 
é 

J . , 

r .. 

- ... 
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, ~tudent·s t StaUst1cs-coJcuJated from th, thre~hOJd and end~rènce data 
obtoined trom RT + NT groups ,1\ ~ 

, ' 

l' Meeaure (1 " Â1 ' Il ) 

_1 • -4 

Thteshold ~ 3.66 46 
) 

Endurance' 3.47 46 

? 

,1 

'II. 

t'--. 

.,/ i" 
l, 
1 

~) 
-

~ . 
... 

, 1 
, 

~ 

, 

' Il, 
,-,.r 

~O.OOl 

, (0.002 

...". 
1 

.' 

, . 

. . 

~ 

-"'- , 

".. 

- , ' 

, 

a-' ... · -------

. 
Q 

Jo 
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), 
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The Mean stress in~ensity (5I), HR, and EMG values obtained 
during the AP and Pain (p) periods; and the mean t"requenoy 
or grimaces during the !.irst and last minute of the Pain, 
period obtained from the RT and NT groups. 8 

Group 

Measure 

AP SI 

P SI 
. . 

AP BR ", 
/J 

1> HR 

AP EMG 

.p EMG 

Grimaces -
First 

Grimaces 
o Last 

L . , 

, .. 

" 

" 
RT 

Mean (SD) 
(; 

3.0 (0.8) 

3.8 

,72' 

72 

81 

. 72 

(1.8 ) 

(11.1) 

(10.5) 

Ot.8 ) 

(28.3) 

" (0.6) . 

(Q.6.> 

.. 

-! 

... G • 

Mean ( SD) 

2.3 (., .:3) , 

3.6 (1.6) 

71 

'7\ 
.72 

" 71 

, 0.4 

1 0.4 

(11.1) 

(10.5) 

(28.5) 

(28.4) 

(0.6) 

(0.5) 

r 

...... 

.. 

: ; 

• 

/ 
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0 Sludent's t staUsUcs calcuJate,d on mean AP stress tntensity ntUn'Qs, 
me.,n pain and stress tn.tenstty ntUngs durtng the p'a1n pSrfOd" and mean 
base .fne HR and EMG obta1 ned 'rom the RT ônd NT groups. 

/) 
,0 

... MeGaure 1 .dt Il 

,\0 Ap stress tntens1ty -0.39 46 :.ns 
Pa1n 1ntenstty -~.45 46 ns 
Patn stress 1ntenslty "'0.62 46· ns 
BaseUne HR 0.93 46 ns 
Basel1ne EMS "'0.47 45 , ns 

;" 
" 

\ 
'~~ \ 

~ 
'1 

, \~ i / 

0 \ 
~ \ 

\ 
\ 

i -

" 

--
- . 

- '-

• 

1 • • 1 

. . 
\ 
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ANCOVAS obtGtned trom RT Gnd NT mean HR-Gnd ENG datG trom the AP end o pein pertods Gnd gl1mGce dGtG the ftrst end lGst 'petn pertod mtnute. , 

APHR: 

SaDrce: Meen SquGre 

Group 11.39 
CoyertGte1 4461.60 
~or 26.97 

, Equallty of Slopes 53.66' 
(j Error 26.36 

APEMG: 
. 

Source ~ Meen Sql.!Gre 

0 Group 1033.'63 
CoyenGte2 ~6990.63 
Error 336.14 

Equal1ty of Slopes 0.28 ,., 
Error 345.62 

Petn HR: 

Seuree MeGn 5Qu~rEJ 

'\ 
Group M.-.10.21 
Coyariate1 351$3.09 
Error 33.63 

~ ~ 

, 
, Equel1 ty of Slopes 0.86 

0 Error ~ 34.57' 

• 
, -

'. 

~ 

1 
1 

45 

1 
44 

« 
1 
1 

44 

1 
49 ' 

1J!, 

1 

A 1 
45 

1 
.44 

0.42 0.52 
165.45 • 0.00 

2.04 0.16 

'">, 
, 

~ ~ 

3.06 O.O~ 
79.82 0.00 

0.97 

f. 
\ 

0.30 
104.75 

0.58 
,0.00 . 

o • 

• 

0.02 0:87 ;, 

• 1 

.'" 

'\ 

... 

'. 
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Student's 1 statistlcs calcul~ted from the post expertmerttdr~ües..iio~naire '~::, 
deta obteined from Rf tlnd NT groups.- ' , ' 

MeGSure 

Greee 1 Y scel es: 
Intensity 

Unpleesentness 
Pein 

1 

-1.62 
-0.63 
-2.36 

" McGi11 Pein Questionneire: 

Psi n Rat i ng 1 ndex­
Senso~ 

Pein Ret1ng Index­
Affective 

Pein Ret1ng Index­
M1seel1eneous 

Pein Reting Index­
Evaluetlve· 

Peln 'Rating Index­
totel 

O.Ql 

0.36 

0.15 

0.63 

0.19 

Representet1veness 0.39 

BeUef' 0.56 

• 
Stress prepetn -1.67, 

Stress postpal n 1.,09 

Stete-Treit An)C1ety 0.26 
Inventory-stete 

Effeet1veness -2.51 

• 

r, 

\ 

-

--

46 
46 
46 

. " 

46 

46 

46 

46 

46 

46 

4fL 

35 

", 

, . 

ns 
ns 
<0.03 

ns 

ns 

ns 

ns. 

ns 

ns 

ns 

'" <0.07 

ns 

ns 

<0.02 

~ l'''' -1~:. ~tl _'~~_. .. 

1 

, . 
'1: i 

~ --" --~-,,~~~.:.. ~ ..... , ,~~.!" .. -

fil " .' : 

.' ' 

, ~ \ 1 

, 
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,1 

X'. , ,; 
Mean values obtained from the pos experimental quoestion~aires 

0 from the RT and NT groups 

Grou RT NT 

Measure Mean (SD) Mean 

G-Int 9.3 (1 .4) 8.3\ (2.6) 

G-Unpl 5.1 (2.9) 4.5 (2.1) 

G-Pain 7.2 (2.5) 5.3 (3.1) 
J • PRI:..S 13. ~ , (6.4) 13.2 (6.2) 

;, 

PR!-A q 1 • 1 ' (2: 6) 1.5 (2.0) "r 

PRI-M 4.4 (2: 7) f" 4.5 (2.9) 

PRI-E 1.7 (1 .4) 2.1 (1. 7) 

PRI-T - 20.5: ,( 9.7) 
1 21.1 (10.8) 

~ 

Rep 4.1 (2.2) 4.3 (2.6) 

0 Belief 
.' 

3.7 (1 .0) 3.4 (1.2)' 
" 

Stress-pre 4.0 (2.0) '2.9 ( 2.1) 
/ . 

~ <" 
.' 

." 

(2.4-(.' (1 .7) 3.0 
,.. 

Stress 2.3 ~ 

,,1 

"'" - ( , 

"- ~ STAI-S 66.,2 (8.6) .; 66.9 (:f0.1 ) .. 
• 

. Effectiveness .:3.6 (1 .1) 4.4 (0.7) 

'Q 

, 

Ker 

Gra~e~y ;inten~i ty scal; f' J G-Int = 
G-Unpl = Graaely unpleasantness scr le 
G-Pain ='Gracely painfulne~s scàle 
PRI-S = ~ensory scale. of 'the MPQ-, 

o PRI-A = Affective scale of the MPQ 
PRI-M = Miscellaneous scale of th& MfQ { 

'pRI-E = Evaluative sca3.e of' the, MF /1 

I~ PRI-1 = Sum of aIl MPQ scales' 
Hep = representativeness· 1 

STAI-S = State-Tràit Anxiety Inven ory - Stàte measurf!.s 
4' , - , , , 

;,'. 
o. f . 

1 '" 1 . , 
·1 

.' 

,> .. ! , 

J 
\ 0 

1 

·2 '\ -.- el ~ , 

~ .. "- " t' , , 1 ./ '. 
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Correlation coefficien ts calculated between SES and the p in 
and stress measures that differ9Q be~ween RT an~ N~ group 

Measure SES df 

GTAI-EA 1 -.25 46 ns 

" Threshold"-.... .06 46 ns 

Endurance .18 46 hs 

Grac ely - '1'ain -.10 46 ns 
scale 
Effectiveness .22. 46 ns 

~. 

1GTAI-EA = "Inventory of General Trait Anxiety 
Evaluation Anxiety subtest 

.. i •. ~ ____ ~ __ ~ ______________ ~ ______ ~ ______________ ~~. __ •.. 0 __ • _ 
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APPENDIX L 

Correlatfons between 'dependent met!su~-s 
0, 

4i ' 
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Correlations between the direct aln meosures 
~ , 

~ t 

i 

t Measures Thresh Toi End pp!' G-'Int G~UnpJ G-fJain PRI-S 

Thres 1.00 .40* -,34! .43* -.31* -.10 ".36* -.10 
ToI 1.00 .73* .06 .26 -.18 : -.16 ".10 " 

-End 1.00 .4f -0.60 .32* .12 .02 -
PPI .00 .49* .30* . 46* .00 . 
G-Int 1.00 1.00 :56* .30· 
G-Unpl •. '\., .. .26 .03 
G-Pein 1.00 .1B 
PRI-S 1.00 

~I-A' 
~ J-M 

\ 1 

PRI-E 1 

PR1-T ' 1 

RT . , 

,. ,. , l 

1 

PRI+A 
1 

PRI-M P I-E PRI-T RT 1 
i • 

1 , 1 

Thres .01,: t.21 - 21 -.14 .48* 
Tol -.10i .-.05 ' -10 -.OB .79* 
End -.10: . 11 20 .03 .46* 
PPI .1~ .05 37* .09 -.07 
G-Int .2~* .29· 47* .40* - -.23 1 

G-Unpl . l , ' .16 45* .16 - -.12 ·1 
G-Poin " ·~1· .05 33· .17 -.33~ 

PlU-S' .55* . 29· .93* .00 
PRI-,6, 1.0 .44· 17 .73· .02 
PRI-Mi 

\ 
; 1.00 43· .76* .02 

\ 
PRI-E -1 00 .46* .12 
PRI-T 1.00 .03 
Rf 1 i 1.00 

, 

1 *p<.05 , 
m. 
11r'tP ~ PR m r.amg Mx frtm iht McOil1 Pm 
Toi- TolIr '\ 1-

.... End- EndIr~ PI PRI~~II 
PP" 

-
Avtr~patn~ PI Allf'Rl-attottv. :IOI1t 

~~' PI 1-rnt:r.c.1IInIouI ",11 
G-Iftta GraM" , 80alt PI .pRl1vallaattft lOa1t 
crülpJII Gr .. 'J ~1NAntntSs Sc:Ilt PR t:-PRt-sun of ln SOIItI 
AooD'" ftp.-Iu ,,_ AaaJ. DT.D-taltalw ..... {t .... !~) . 
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v: Correlations: between ap.xiety preexperi'men tal ques ~iqnnaires 
and the dire~t pain neaspres 

, ~ 1 1 

... 

Petn 
Hellurel 

Mxtety 
QUI·tlODOI1re -

THAS 
SDS 
GTAR-EA 
GTAR-PD 
STAI-S 
Present Stress 

\ 

G-Unpl 

. 
Thres 

1 
1 

-.:~1 5 • 1 
. 7 
.JO 
." 5 

-.C 9 

G-Patn 

TMAS 
SDS 
GTAR-EA 
GTAR-Po­
STAI-S­
Present 
Strass 

.37· 

.26 
38* 
39* 

.30· 

.10 

.28 

.02 

. 

-24 
17 

-.25 
".24 

ToI 

-. t 1 
.05 

-.14 
.12 
.13 
.os 

End 

.00 

.06 
-.19 
.04 
.10 
.12 

1 R,I-5 PRI-A ~ PRI-M 

.31 ft .07 .23 
) .18 .14 .27 

~ '-.05 ... 13 .0 1 
-.19 .01 .02 
-.09 - -.10 -.13 
.26 .11 .J5* 

1 

1· 1 

PPI 

.~3 

.18 
-.04 
.03 

-.23 
.. 29 

-G-Int 

.21 

.18 

.00 
-.02 
-.21 
.23 

PRI-E PRI-'"jo RT 

.30· 
.16 
.13 
.28 

-.27 
.39* 

.31 t .2~ 
.19 .07 

-.03 
-.08 
-.15 
.34* 

-.29-
.11 
.17 
.oi 

~ . 1 

,TI1AS: TIYIO~,manlle8t ~nxl~tY Selle ' *11< Os 
505:----", SDctalIIDestrebt1~ty Seale . 
GT AR-E~ G8n8~1 Trait An~tety Revtsed Scale _ Evalultion Inxt Ity. . 
GTAR-PD= Generq1l tratt An~tety Revtsed Scele -Phystcal D~nger 
ST A~~ s= State Il Trait Anftety Invsntory - Stlte.. " . . 

( 1 

Se. tey on ."..C8d11'1~ page f~r petn meesures . 

.. 

j 
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ëornloUoos between the indirect pain meDlurel obtotned durtng U'e pain 
• . /l8liod en~ the direct poln mellsures. • 1 1 

1 l 

. 0 

Poln 
meelu",s Thres Tol End PPI G-Int G-Unpl G-Poln l, 

, 

Indirect 
meGsures 

PSI 
PHR 
PENG 
Grtm-l 
Grtm-2 

PSI 
PHR 
PEMG 
Grlm-1 
Prlm-2 

, 

m 
PSI: 
PHR: \ 
PENG: 
Grtm-l= 
Grtm-2= 

-
• 1 

-.23 -.23 - .07 .53* .51 * 
-.02 . 14 . 16 '. 16 -.04 
-.16 -.08 - .01 -.05 -.07 
-.06 -.12 - .06 .07 .24 
.22 .04 -.12 .02 .14 

.35* 
.15 

-.23 
-.12 
-.13 . 

.29* 
.03 
.16 

-.12 
-.09 

PRI-S· PRI-A. PRI-M PRI-E PRI-T RT 
.15 .30'" .35" .52'f .3~" -.12 
.00 .20 .27 .07 .12 .06 
.18 -.10 .10 .07 .11 -.09 
.11 .06 .30* .. 35* .22 .11 

-.18 .07 -.02 -.06 -.14 .07 

. 

*p<05 . 

AYerage Stress Intenstty rattng obt~lned durtng the pot 
AYeroge HR Ctn bpm) obteined durtng the pain pertod 

J 

1 

AYerage EMG (In tNJ obtotned durtng the pain pertod 
Frequency of grtmoces durtng the ftrst minute Qf noctc~ 
Frequencyof grimaces durtng the second mlnu,te of noct 

1 , 

. 

1 

1 

pertod 

pUon 
"eptlon 

• 
See Key t~o pages bock for potn me_~sures. 
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