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A o g .
y,. T Abstract '

| The,present study 1nvestigated posS1b1e 1nteract1on\

tlbetween verbal and nonverbal responses 1n osteoarthrwtic

pain Subjects were attenddng a Geﬂ g).ic Day Hospital and

had been diagnosed as, having -osty }-3 kkg: confirmed by
rad1ologic exam1natwon " Res flw‘{;ﬁ‘}“ '§ﬁkrease 1n motor
: performance and an 1ncrease in'b ood'pr: sure when pain '
express1ons.were-1ncreased, A'degrease in the numben of pain
" expressions resu]ted in a decreaSe in‘pain ratings

| The second exper1ment exanuned the effect of exerc1se,
a nonverbal operant on verbal express1ons of pa1n Although.
a tendency for pa1n verbal1zatlons to decrease w1th
"1ncreased exerc1se occurred the results were var1ab1e The-
'»var1ab111ty~1s attr1buted to the 1nstruct1onal contro] of
‘the procedure and the occurrence of 1ntermed1ate behav1ors
In conc]us1on, the effect of verba1 behav1or appears to -
,.exert more con51stent contro] on nonverbal'behav1or thaﬁ
vice‘versa Theoretical and app41ed 1mpl1cat1gns of these

flnd1ngs are discussed.
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. . lntgcguotdon

lntoractﬁbn bttweon vdrbnl and nonvurbu! rnsponoo
_1w”vv _ fons @g epplied settings. The
controliinq etfect of vorbal bqhav1or on related: nonverbal ‘

i«clasnna have i

behavior hasmdemonstratodIapplgcatiqn 1n gueﬂ areas as |
 301f~cont;ol (Mefchenbaum and Goodman, 1971) and teaching .
prosdc1a1 behavior to children (Rogers-Warren and Beer,
1976). The bqesent research extends the*&nqlxdis of operant
intersctions to the control of behavior associated with
chronic osteoarthritic pain.

Ostaoarthritis is a major cause of functional
1mpa1rment and disability in the elderly {Huskisson, 1979).
Surprisingly. only 20% of those show1ng osteoarthritic
changes actually complain of joint pain or other related

_symptoms (Hart, 1974). Indeed, large amounts of ‘tissue
d¥mage a;y appear in the radiogréphé with little or no
associated reymptoms (0'Dell, 1977). Rodnan (1973) notes that
as many~és 50% of abnormal joints may cause no symp toms
whatsoever;_Thus the degree of reported pain is apparent ly
independent of the diagnosed Séfhology: This disc}epancy
between detected pathology and clinidai behavional symptoms
has not been adequately resolved from a medical perspective.

\‘Hoﬁever. Fordyce (1976) suggesfs that any time a discrepancy
exists between pathology. and pain behavjbr, aﬁ operant

_ analysis may"be.informative.<Theyopérantrcomponent of pain |
involves a classiof responses éoﬁggining'both»verbal and. _

nonverbal members! Verbal operantsxbonsist.of reparts of -



. ;f

»pa1n or requests for ass1stance wh1le nonverbal responses
l_may 1nvolve v1s1ble gestur%s such as gr1mac1ng‘as well as
f nct1onal l1m1tatwon or decreased act1v1ty THe assumpt1on’“”l
cis that such behav1or may contr1bute to the pa1n problem
and Tin fact .1ncrease the 1nd1v1dual s suffer1ng Extendvng
th1s assumpt1on to osteoarthr1t1c pa1n,»gmpl1es that the .
medlcaﬂ problem based on underlytng pathology may be
s1gn1f1cantly ampl1f1ed by accompany1ng pa1n related
behav1or o | | | |
| Compla1nts of pa1n and decreased locomotor act1v1ty are
”'operants wh1ch are espec1ally problemat1c for the ger1atr1c
pat1ent w1th osteoarthr1t1s (Hollander 1974 Hart and-- |
Husk1sson,,1972) Exces31ve dwell1ng on phyS1cal compla1nts
may provoke the 1ntolerance of tr1ends and fam1ly as well as
.1ncrease the d1ff1culty for medtcal profess1onals in:
o deter?1n1ng appropr1ate treatment For example, reports of |
pa1n are often taKen by profess1onals to be - an 1nd1cat1on of' .
severtty and, therefore partly determ1nes whether the L
prescr1pt1on of med1cat1on is: warranted . For the ger1atr1c'
pattent however the use of any prescr1bed med1cat1on must
‘be carefully we1ghed aga1nst factors of drug 1nteract1ons,:n'
compl1ance, age- related changes in metabollsm overdos1ng
y potent1al and effects of long term’use (Brady, 1978; Ward
" and Blatman,:1979, Bask1n, Sm1th Hoey,vLevy, and Goldfarb
'{1981“»Bond 19799"1n fact it has been suggested that

reports of m1ld or 1nterm1ttent pa1n may not Just1fy regular

pbarmacolog1cal treatment because of ‘the potenttal r1sms

B



:1nVolved,to the‘e]derly'pattent'tHusKtsson,'tQ79) ‘Hence;
'patients’ verba] reports of pa1n may. s1gn1f1cant1y 1nf1uence-
: prescrtbed treatment S1m11ar1y2 decreased act1v1ty in the
"etderly osteoarthr1t1c is also problemat1c Bluestone (1980)'

Astates that 1n some cases, pat1ents w111 refuse to move in

B order to avo1d arthr1t1c d1scomfort Unfortunate]y, th1s

. self- 1mposed 1mmob111ty may - actual]y 1ncrease pa1n and
'sttffness as we]l as cause add1t1ona1 problems of

electro]yte 1mba1ance, pressure sores, venozf thromb1s and

'4’decreased Jjoint funct1on (Con1 Dav1son and Welster, 1980),

o In conc]us1on comp1a1nts of pa1n and 1nact1v1ty are of
‘;part1cu1ar 1mportance in the d1agn051s and treatment of
osteoarthr1t1s Thus an operant ana]ys1s of these pa1n

«behav1ors seems warranted

Of part1cu]ar 1nterest-to the operant anatysis of

' ﬂosteoarthr1t1c pa1n 1s the posswb]e 1nteEnct1on of verba]j Ab.;f;

Iand nonverba] behavior . Wh1le operantftreatment prégrams B
d1rect1y man1pu1ate cont1ngenc1es that contro] verbal and
"nonverbalbpa1n behav1or (Fordyce 1976' Roberts, 1981' : t/
| Cairns'and'Pastno 1977) '1nteract1on effects have not been
'typ1ca]1y 1nvest1gated Such operant 1nteract1on has beén
fdemonstrated in prev1ous stud1e5 of prob]em behav1or For"
‘example, Lovaas,v(1961) d1fferent1al]y relnforced aggress1ve
rverba] responses in. young ch11dren and obtatned an 1ncrease
in nonverba] aggre551ve behav1or S1m11ar 1nteract1on
effects were demonstrated in an app11ed setting by Tracey,

Br1dde1 and W1Ison'(1974). SubJects were psych1atr1c '



/’pat1ents .on a token economy ward. Verba] responses relat1ng
Pu‘pos1t1ve statements about act1v1ty were 1ncreased by
.‘fde11ver1ng po1nt re1nforcers dur1ng group therapy P01nts:

could then be exchanged for tekens Subsequent measures of

pat1ent part1c1patlon 1n act1v1t1es 1nd1cated that an
1ncrease in part1c1pat1on d1d\occur\ Thus, the authors
conc]uded that - the verba] behav1or hag genera]1zed to

\another nonverba] response class

| ': Interest1ngly, the effect of nonverba] behav1or on

.subsequent verbal behav1or has not been a maJor concern in
7 behav1or ana1ys1s Rlsley and Hart 41968) noted ‘that, jn

tra1n1ng correspondence between p]ay act1v1t1es and the
".report of p]ay, ch1ldrens verba] reports decreased as a ;
:'funct1on of the1r pr1or play behav1or Thus, nonverbal
n behav1or appeared to control subsequent verba] respond1ng

,Recently, Catan1a, Mathews and Sh1moff (1982) report that

the verba] behav1or of guess1ng‘the contxngenc1es 1n a

; button press1ng task was somet1mes—eontro11ed by the 8
.’preced1ng rate of actua] button press1ng Th1s kind of

contro] has been extended to pa1n behav1or in a study by

»Bandler Madaras ‘and Bem. (1968) In th1s study, a ser1es of

.electr1c shocKs were de11vered to subJects who were then ,
‘ asked to rate the . d1scom?ort leve] Bf the shocK SubJects

were 1nstructed that depend1ng oh . the cond1t1on ’they cou]d

‘e1ther escape the shocK by pushlng a lever or endure it. A]l

shock 1ntens1t1es were actua]]y the same, ‘but subJects rated

.- shocKks from' wh1ch they escaped as be1ng greater than those
. , o



| endured. The authors concluded that the level of d1scomfort

reported by the subJects was deteqw1ned by the pr1or overt
behav1or, that: 1s, escap1ng or endur1ng In summary, the .
above stud1es suggest that nonverbal responses may 1nfTuence'
subsequent verbal behav1or of app11ed 1mportance

The present study was des1gned to 1nvest1gate the -

1nteract1on of verbaT and nonverbal operant responses 1n )

”osteoarthr1t1c pain. The first exper1ment exam1nes the
.effect of aTter1ng verbal responses on subsequent nonver aT

7Ibehav1or S1m11ar to the f1nd1ngs of Tracey et aT 91974),

it was expected that an increase in patn verba11zatlons
wou Id result” 1n subsequent 1ncrease 1n nonverbal pa1n
behav1or, wh1Te a decrease in. pa1n verbaT1zat10ns ‘wou 1d

decrease nonverbaT pa1n behav1or The second exper1ment

"examlnes the effect of alter1ng antecedent nonverbaT V

behayior on subsequent verba] behav1or On the bas1s of the

‘_BandTer »et aT study (1968), it was predicted that an

increase in exerc1se act1v1ty woqu result 1n a decrease in

_pa1n verbaT1zat1ons

&



e 1. Expehimentq/,
S ‘Method' o
Y Part1cipants and SettIng | "t o “\t
Two male and two female pat1ents between ! 74 and 86
years old were fhe part1b1pants in th1s study SubJects had
been d1agnosed as osteoarthr1t1c based on: rad1olog1c -

exam1nat1on Med1ca1 records showed 1nvo1vement in two or

| more of the'follow1ng Jo1nts knee, sp1ne hip aﬁ% prox1ma1

1nterpha]angea1vjo1nts SubJects were attend:ng a Ger1atr1c,

iDay Hosp1ta1 wh1ch is.a spec1a] unit. of the Youv1lle

.Memor1a1 thg, Edmonton Genera] Hosp1ta1 Edmonton A]berta.

v 'e

N
The fac1l1ty prov1des med1ca1\assessment and rehab111tat1ve

=

‘serv1ces to- ger1atr1c pat1ents who\may then cont1nue 11v1ng o

in the commun1ty The four subJects agre

a research prOJect on ag1ng and were 1nforme that no“
-'-treatment was . 1nvolved in the research All subJect '
.part1c1pated w1th the consent of - their phys1c1an The two
1nvest1gators respons1b1e for carry1ng out the procedures
were both tra1ned as paramed1ca1 profess1ona4$, one as a

psych1atr1c nurse, and the other .as avthSICa] therap1st.
;Both were wel]vacquainteddwith the‘apparatus and materia]ss

used in the study.

to part1c1pate in y



B. Measures S ‘ IR SR “ v

)

To méasure the effect of verbal pa1n behavwor on’
,nonverbal behav1or. “two motor performance tasks were adopted-
- from recommended outcome cr1ter1a for assess1ng the B
arthr1t1c patr§ht (Greenf1eld So]omon, Brook Dav1es Averyr
1978 ‘Hollander, 1974) The f1rst measure, gr1p strength '
"was assessed using the standard d@bcedure reported by Agnew
and Maas (1982) but employ1ng a sphygmomanometer as p ‘
described by Harr1s (1978). In th1s procedure the subJect is.
asKed to hold: the 1nf1ated cuff of the sphygmomanometer and '
.1nstructed to gr1p as hard as he/she can. The task is
repeated three times on each hand a]ternat1ng freom Left to.
;r1ght Gr1p strength can then be measured as the: mean of the:
f‘three attempts cal1brated in m11]1meters of mercury Theh
second measure of motor performance was the rate of wa1k1ng
h50 feet SubJects were asKed to walk a predetermlned course
and t1med us1ng a stop watch Thus, both an upper extrem1ty
and.a:]ower“extremfty task were used . in the evaluattOn;

fhe effect Of yerbai pain behavior»onfsubSequent‘
'reports of pa1n ‘was assessed by a 4 point rating scale
(0= non%”=3 extreme) C]arke W1111s, Stenner and N1cho]s'
(1974) employed such a sca]g to evaluate phys1otherapy
proceduresv1n}the treatment of.the-osteoarthr1t1c Knee:
'Similar‘ratingvsca]es have'been promoted for c]inﬁcalvpainh‘
assessment.' st recent]y by Finch and Melzack (1982) a;df
'appear on the McG1]l Pa1n Quest1onna1re (Melzack 1975).

9.
prevent subJects from focus1ng on pa1n, a list of ten

* .
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phys1cal sensat1ons. contalning both P easant and avers1ve-
1tems. were 1nc1uded 1n the rat1ng scale. : ' |

A series of’phys1olog1ca} 1nd1ces‘c ns1st1ng of pu]se:,

lrate, resp1ratory rate, and blood pressu_e were manual1y

'recorded The standard procedure of measur1ng 1nd1rec¢ blood‘»“:

\ ’

is descr1bed by‘K1rKenda11 Burton, Epste1n and Freis

i pressure us1ng an anero1d sphygmomanometer (nd a stethoscope;

(1967).. Pulse rate was measured by manual pressure over the

P

' rad1a] artery and count1ng the number of d1stenttons of the '

..artery wa]l for 30 seconds Slm11arly, resp1ratory rate was

-determ1ned by unobtrus1ve observat1on of the subjects’ chest

'7ynbvement and count1ng the number of 1nha1at1ons for 30~

R seconds These measures were taken 3 t1mes dur1ng each

.‘3,1nteract1on with the subJect An 1n1t1a] rest1ng rate was
‘ /

'taKen pr1or to any/éxper1menta] man1pu1at1on fo]lowed by a

'post man1pulatlon measure and. last, a recovery rate measure

wh1ch was taken 5 m1nutes after ‘the exper1mental

tfman1pu1at10n. A]though no spec1f1c hypothes1s was proposed '

d as to the effect of verbal pa1n responses on phys1olog1ca]

; respond1ng, these measures were- 1ncluded to prov1de a safety-

check on the pat1ents 1nvo]ved B ‘\y

C Exper1menta1 Destgn' - t
This exper1ment ut111zed a reversa] des1gn

counterbalénced for ordFr\E?¥\cis The 1ntervent1ons were

_a]ternated in an AA'B A C A" or A A’ C A'B A sequence “Each

‘phase of the exper1ment lasted a m1n1mum of 3 days with one
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20 to 30 minute session per day. The exDerjmental
manipUlations;consigtegof two pnocedures to increase and
decrease the frequency of verbal responses reTatedﬁto
arthritic pain and-associated prob]éms The first procedure

attempted to estab11sh stxmulus control whereby themat1c

.prompts cued' the appropr1ate verbal response. Target

responses werevthen followed by social reinforcement in the

form oFfattention and continued conversatiOn MacDonald and

‘Butler (1974) produced wa1k1ng behav1or 1n.nurstng home -
f;whee1cha1r pat1ents us1ng verbal prompts and conttngent
_ soc1a1 ‘reinforcement . Thus, i t-was assumed that a similar

-procedure would be cffect1ve in produc1ng the des1red verbal .

behavior . R LT N
. a v »
Phase A S S A .

Dur1ng Phase A, a baseline‘condittonr there was no :

| attempt to systemat1cally\control the patientsﬂ*verbal

'*behavior,but‘operant levels were established for each -

dependent measure Each sess1on 1nvo]ved measurement of the
physiological indices, motor performance (i. e. gr]p

strength, walking rate) and self-ratings.

Phase A’ - -

The A’ phase was an attent1on control procedure for the
effects of the interview and con51sted of a 10 m1nutev

recorded interview session immediately follow1ng the initial

'phySiO]OgtCaf measures.'DUring this-seSsion, any verbal’
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behavior oh the part of‘the subject was foltowed by social
reinforcement (i.e. response ihdependent’reinforceMent)
Subjects were asked to discuss the problems and rewards of
ag1ng Prompts such as, "Can you th1nK of anyth1ng else or
re-statements of what the subJect was say1ng were us;c\to
provide cues for continued verbal responding..lmmediately
following the }nterview session, the dependent measures were

°

taken as in baseline. “

Phase Br ' : e

During this phase, any responseé mentioning pain,
weakness, stiffness or arthritic discomfort were
differentially reihforced by contingent attention and social-

interaction. In addition, thematic prompting of pain

- responses (i.e. "How'is your back today?") were also

5rovided” In other words, the B phase procedure attempted to
1ncrease the rate of pain talk. At the end of the 1nterv1ew
subJects prov1ded pa1n ratings, motor indices and |
phys1olog13a1 measures as in the basel1ne phase

Phaée C

The objective of phase C was to decrease the frequency

of pain verbalizations during the interview session. The

decrease was-acccmplished”by a DRO contingency which

required the interviewer to provide social reinforcement for

any verbalizations other than expressions of pain.

Furthermore, prompts for non-pain verbalizations (i.e. the
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topic was changed to current events or other non-health
related issues) were also provided. Again depeﬂaént‘meashreé

were completed following the interview period.

* -

3



I11. RESULTS T

A Manipu1ation of the Independbnt Variabie '

In order to determ1ne the effect1veness of the
'experlmental man1pu1at1on, verbat1m transcripts were made of
all interview sessions. One rater. blind to the hypotheses

'and thé”cdnditiqns,'scoréd thé-transdripts for the
ocCuﬁrence‘of arthritic péin.exhressions.,Arthritic pain
expressions were;defined\as any word, phrase, clause or
sentence fragment referring to: | |
1. arthritig or. any,syhoﬁym (e.g. rhéumaifsm,’joinflpain).
‘2f “symp toms of,arihéifis (e.g. pain, stiffnegs, muséujar
weakness) . o |
-3. functional limitation due to pain,istiffhéss, mUscu]ar
. Weakness (é.g. I can't get dféssed’ﬁy mysle,becéUsé\i’m///
so stiff in the mornqng) N /
Express1ons could be in first or second person, and past,
present or future tense. These 1nstrucf+ens\garallel those ’
used by Fordyce, McMahon, RainWater,'JacKins,vQuestéd,
.Murphy and béLateur (19§1f for obsgrvationil recbfd%ng of
pain behavior. The Specifib reference to‘arthritic pain was
added for the purposes of this study. Eac% exchahge between
the subject and“ the intervfewer'was humbered consecutively.
An exchaﬁge was defined as an interviewer verbal response
followgq by the subject’s verbaa‘responsé. Each éxchange was

then rated as to the presence of -an expression of.arthriticf

pain verbalized by.the subject. The pefcentage of the total

12
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number o exChanges contatntng pain expressions could then
be calculated. Reliability was determined by having a second
rater, ‘also blind to the hypotheses and conditions, rate a
randomly selected samp le of transcripts. The,numbervof1
agreements was divided by total agreements'plus
disagreements and multipliedmby 100. An agreement ocCurred
when both raters Scored the same exchange as’expreSsing
arthritic patn. If one rater indicated an exchange contained
an eXpression'of‘arthrttic-pain and the other rater did not.
a dfsagreement was/countedf The'overa11~percentage of
agreement was 87%. N |
Group data for the mean number of pain verba11zat1ons~
is presented in Fngre la. As expected. the number of |
expressions of arthritic dtscomfort increase in’thenB phase
and decrease in the C phase. Ind1v1dual subJect and group

vmeans for total number of exchanges and the percentage \

conta1n1ng express1ons -of arthr1t1c d1scomfort are presented e

in Table 1. Although the h1ghest percentage of pa1n
expressions occur in thepB phase and the lowest in the C.
phase there are some interesttng'anomaltes The. operant
level of" tota] exchanges is low in the 1n1t1a1 A’ phase for
‘ al] subJects, This QoTﬁc1des with the 1ntroductton ofhthe‘
interview session and likely reftects subjectS’ response to
the recorded interview situatjon. Note alSo‘thatksubject 4
has a rather low operant 1eve1‘for.painhexpreSSions in“the
“initial baseline (5%) wh11e Subject 3 has a high operant

flevel {61%). In fact dur1ng the B phase the percentage of -

o
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TABLE 1

Total Conversational axchmgcs and Parcentuge of
Arthritic nin Expressions v

13

3

PHASE
A B Y ‘A « ¢ Al
Group Total  75.3 122.5  115.8 137.8 125.0
Mean s Pain ~ 33.4 55.3 37.5 11.8 26.5
Subject
1 Total 90 149 159 177 156
$ Pain 31 62 44 11 35
2 Total 73 114 “128 137 134
t Pain , 36 59 37 12 16 -
3 Total - 83 139 128 144 133
A % Pain 61 50 27 16 32
{ :
4 Total 55 88 51 93 77
% Pain 5 0 a2 8 23
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| fexchanges contatntng express1ons of pa1n actuatly decreased’
for- SubJec§}3 a]though rema1n1ng h1gh at 50% Nevertheless
:there 1s suff1c1ent evtdence to 1nd1cate success in chang1ng

zverbal behav1or 1n the approprtate d1rect1on

YB Effects on- Motor Performance Tasks
-)' Group data for motor performance tasKs are a]so

'presented in’ F1gure 1. Durlngrthe A phase or. basel1ne,
Q'performance was h1gh 1n both grip strength and rate- of |
jwalk1ng Al] performance ]eve]s then drop 1n the ensu1ng A"
'iphase Although 1t appears that the 1ntroduct1on of an
h1nterv1ew sess1on 1mpa1red motor performance, the 1n1t1al
enhanced performance can 11kely be attr1buted to demand |
:character1st1cs of the exper1mental 51tuat1on SubJects in

e

}thts exper1ment had never part1c1pated 1n a research prOJecta

ibefore and 1n1t1a1 responses ‘may ref]ect he1ghtened iﬁ ﬂf, aR

mot1vat10n Thus,,the A phase served as a. per1od of
’-habttuat1on to the tasKs and procedures 1nvo]ved in the
fstudy Changes 1n behaV1or as a. funct1on of the. 1ndependentj'
var1ab1e are est1mated by compar1son w1th the A’phase

= N

v
Grip Strength .

‘As shown in F1gure 1b grip strength decreases w1th an

imcrease in arthr1t1c pain verbaltzat1ons However grip.

'«,strength does. ot increase as pa1n verba]1zat1ons decrease

Ind1v1dua1 subJect and group means are presented in Tab]e 2.

~ ‘A]though 1nd1v1dua1 d1fferences in performance are ev1dent

iy



TABLE 2

Mean Grip Strength Ainy.’\ﬁ]-limetersu of Mercury

‘PHASE

¥
' A . c
o v
Gpaup Left 49.5 44 .0 38.1 40.9°
Mean Right: 57.9 14..5 59,4 44.38
e a i
Subject )
1 Left 26.0° 23.0 21.7 27.0
‘Right 47.3 25. 20.3 34.7
2 Left 40.0 5.8 19.0 23.3
‘Right 43,3 25.3 19.0 24.6
N 3 Left 87.0 81.3 72.3 74,9
Y . .
qiﬁ * Right 97.3 80. 4 70.3 83.0
4. . Left | 43.4 48.1 39.3 39.3
B Right 44,0 46.3 48.0 37.0

17
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the data c]early 1ndiCate a performance decrement with an

r]ncrease in pa1n verba11zat1ons for all 4 subJects when left

A

thand strength was measUred and for Subjects ‘1, 2;,and 3 when
r1ght hand strength was measured On the other hand no
substant1a1 1mprovement occurs w1th the decrease 1n pa1n
verba11zat1ons Only SubJect 1 1nd1cated-any enhancement

: gr1p strength dur1ng the C. phase Thus, an 1ncrease 1n pain
verba11zat1ons results in a decrease in gr1p strength but a
.decrease in pa1n verba11zat1ons appears to have l1ttle

ﬂeffect b L S

Wa1k1ng Rate s "" ',“' .0 |
Group performance on. the walk1ng task 1s presented in

"‘Figure 1c. To fac1]1tate the compar1son the t1me taKen tok‘.
i‘dwalk 50 feet is converted to rate of wa1k1ng in feet per S

isecond The 1ncrease in pa1n verba11zat1ons does not appear
._ to effect the rate of walkwng over all subJects However
wa1k1ng rate 1mproves w1th the remova] of the B phase |
.Ind1v1dua1 and group means for t1me taKen to walk 50 feet
are presented in Tab]e 3 Means for SubJects 1, 2_and 4
k1nd1cate that the time taKen to wa]K 50 feet 1ncreasedkasv
pred1cted w1th 1ncreased pa1n verba11zat1ons As tnfgrip
‘strength performance ‘walking rate shows no 1mprovement w1th
a decrease 1n pain verbal1zat1ons Th1s is supported by
f1nd1v1dua1 mean times taken to walk 50 feet (Table 3) “Only
SubJect 1 demonstrated an 1mproved performance during the C

’ phase



Mean Time in Seconds Taken. to Walk

e

TABLE 2

50 Feet

“

PHASE

X

e
~Group Mean

-

th
.

39.3.

45.3

 37i7

Sﬁbject<
1 54, 5.1 39.7 . 29.9
z 20. 1266 29.6

30.0

27.7

27,0

64.3

19
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In summary, 1ncreas1ng pain verbal1zat1ons resu]ts 1n a -

| decrease 1n motor performance on tasks of gr1p strength and L

e

'walk1ng rate: Interest1ngly, decreased pain’ verba11zat1ons

'~d1d not effect e1ther per formance . task

C. Pain Ratings,
‘ Rat1ngs of pain, weaKness and st1ffness were comb1ned
‘_r1n an overall arthr1t1s d1scomfort rat1ng presented in
_F1gure 2a D1scomfort rat1ngs are h1ghest dur1ng the
f_1ncrease in pa1n verba11zat1ons, however, the rat1ngs
mdecreased substant1ally w1th a decrease inarthritic pa1n
erbal1zat1ons 'Ind1v1dua1 subJect and group means. for’pi;h
jv:rat1ngs are presented in Table 4. Results for the B phas
B are m1xed Both SubJect 1 and 2 rated ﬁhe1r pa1n as more
.-severe w1th the 1ncrease 1n pa1n verba]1zat1ons SubJects‘&
f'and'4 however d]d not 1nd1cate suoh an’ 1ncrease On thej‘
jﬁ\otﬂgr hand .a decrease in pa1n verbaltzattons resulted 1n a
. decrease n pa1n rat1ngs for SubJects 1, ) and 3 AN 4 |
o subJects rated- the1r overa]l d1scomfort as less with

‘
1

Y, decreased pa1n verba11zat1ons Thus decreasxng pa1n
!

L verbal1zattons decreased self- rat1ngs a]though lncreas1ng

i paln verba11zat1ons d1d not 1ncre%se rat1ngs for a]l,

; subJects ‘j,' BRE ‘f‘- R = o ~:,_\ B -
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-4 . :
: TABLE 4 -
. | S
i s
Mean Ratings [nf Arfhritic Symptoms
"PHASE. . | g
, A A B C
e e e e - —
Group Pain ™ 1.1} _l.is 1.47 1.00
Mean ’ cag . g 4 -
.Stiffness 1.1¢ . 1.4z7 . 1.75 1.25
Weakness . 1.83 1.75 2.00 1.75
\ Overall 1,37 1.45 1.74 1.33
. Discomfore ' s .
o Subj2ct
‘_‘ o 1 Pain I.00 1.44 2.00 1.00
N Stiffuess' 1.33 2.88 3.00 2.33
: Weakness  1.00 2.00 2.00 2.33
Overall - 1.11 2.11 2.33 1.29
N Discemiurt : o o
2 Pain . 0.66" 0.66 2,00 0.33
Stiffucss 066 0.6 0.00 0. 00
g . { B
Weakness: 2.66 2,66 3.00 3.00
Dverall " - 1.33 1,33 1.33 T1.11
‘Discowfert - , : .
3 Pain 2,67 5,22 200 T2.00
. - Stiffness  2.00 S 2.00 1.66 2.00
B Weakuess~  3.00 1.67 2.00 1.67
Overall  2:50 1.96 1.89 1.8
Discomfort : . .
4 Pain -~ 2.00 0.66 . - 0.33 0.66
~Stiffness 1.00 S 0.33 0.33 0.00
Weakness 0.60 . . 7 0.66 "1.60 0.66
Overall 122 0.55 0.55 0.41
Discomflort - . g
oh [
: /
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D Phys1o1og1ca1 Indlces
f\ Group mean changes in blood pressure from 1n1t1a1
"rest1ng 1evels to post man1pulat1on levels are 1]1ustrated
in F:gure 2b.‘No change in phys10]og1ca1 measures were -
anticipated as avresult of a change in verbai'pain behavior .
‘Although resp1ratory and pu]se rate did not vary o

s1gn1f1cant1y, ‘a cons1stent pattern of respond1ng emerged

| 7ifrom the blood pressure data' Increases in systo]1c blood

pressure in the B phase. surpassed increases noted in any

other phase. Ind1v1dua1 subject and group means are -
presented»in‘Tab1e 5. Subjebts 2, 3 and 4 show a substant1a1_;,
\ increase 1n systo]1c blood pressure wh1le Subjects 1pz;§fz///via
show an increase .in diastolic b]ood pressure[ Themrecovery -
measures during the prhase do‘not:vary'From the _‘
pre man1pu1at1on measures in any 51gn1f1cant way. Thus, the
"effect of the man1pu1at1on on blood pressure was not .

endur1ngq



~ Mean Chapge

TABLE 5

in Blood Pressure

PHASE
A AT B C
Group 'SBP 0 +5.3 . 3.5 +5.8
Mean DBP - " +0.5. 1.0 . +4.s 1.8
: p—
Subject - )
1 SBP - S e2 *1
DEP *t o +11 +2
2 _ SEP - S T +8
‘ "DBP. ! +3 0 +4
:. ¥
3° ° -sBp +5 0 +9 +5
DB -1 -4 T a1 -
4 ~ T 5BP -8 13 . w17 +9
DB 47 T+ +2
: e \ - -
N

SBP = systolic biood pressure -

DBP = diastolic blood pressiire



iV. Discussion
Experiment.J examined the interaction of verbal and

nonverbal responses in osteoarthritic pain. Complaints of
pain and pain-re]ated problems were manipulated in four
subJects w1th a d1agnos1s of osteoarthr1t1s It was expected
that 1ncreas1ng verbal pa1n behavior would result in an
increase in nonverbal pain behavnor, indicated by d)m1n1shed
motor performanoe. Similar}y, it was predicted that
decreasing verbal pain behavior wou]d result in a decrease
in'nonverbal pain behaQior,(that’is, improved motor
performance |

| The resu]ts 1ndlcate that ‘an increase in verbal pain
behav1or decreased motor per formance. Gr1p strength in both “
hands decreased-For 3 out of 4 subjects), while the fpurth
sub ject showed a decrement in the left hand only. In
.add1t1on, an 1ncrease 1n“verba1 pain behavior resu]ted in 5
decreaee in walking rate for‘3 out of 4<éUbjeotsv However

“the effect of 1ncreas1ng verbaT paln behav1or on nonverba]

performanoe is notable because of the short durat1on of each .

-
AN

experimental phase (3 days]). Clarke{,Wi]]is, Stenner and
Nichols {1874), in a phystotherapy'treatmeqt evaluation
study, found notsignifioant change in walking over a three
neek period. They concluded that, in ohronic Conditions’iike
_ osteoarthritis, any change in walKing rate is un]ike]y.over

“a short period of time. Nevertheless, in this study, a

decrement waé demonstrated in only 3 days.
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-}The present results also show that decreasing Verbai
pain behavior dtd‘not signjficant]y effect motor task |
perfcrmance Subject T ddd show an enhanced performance with“
the decrease in pain verba11zat10ns. however, the general»ty
of this finding is limited by the failure to repl1cate with
any additional subjects. A poss1b1e reason for the fa11ure
of decreased verbal pain”behavior to effect nonverbal
behavior'may be the content of the interview session. For
examb]e, if subjects had been d1fferent1a]]y reinforced for
talktng'about "well behav1or , as opposed to anyth1ng other
than pain (DRO), the predicted effect might have occurred.
;Support for this .is found in Fordyce (1876) who c1a1ms that

. the absence of pain behavior does not automat1cally‘s1gna1

* the presence of weTbeehavtor. Similarly,, in the/cperant
;Jnteract1on stud1es (e.qg. Sherman, 1964, nonverbal behavior
is presumed to be a funct1on of re]ated verbal behavior.
Thus, it may be that decreasing verbal pain behavior s not
“sufficiently related to’Wetl behavior in order to proddce‘an
increase tn notor per formance.

The subJect s rat1ngs of pain 1nten51ty and d1scomfort
were also expected to vary as a funct1on of verbal’ pa1n
behavior. Increased verba[12at1cns aboyt arthr1t1c,pa1n
should‘resulm in jncreased'ratings of pain and'disccmtort,
whereas’decreased pain verbalizations ‘should resUlt in

' decreased ratings. Although the resu]ts indicate that’
ratings of pain and discomfort 1ncreased with an increase ‘in

-verbal pain behavior, the decrease in verbal pain behavior



pain talk since absence or "0" rat1ngs requ1re no finer

exerted a stronger influence in decreasing ratings:vThis

‘slggests that decreasing pafn talk may have remedial value

and supporte3the'operant pain programs.which incorporate a

strategy for decreas1ng this behavior (Fordyce 1976

‘Roberts, 1981).

_ Another explanation for these findings relates to the
rating scale used in this study..Greater variability in
ratings might heve\occurred'using a scale with more

reference points. For example, existing pain scales may have

i'4-400 different discrimination points. Therefore,ﬂa more

variable distribution of.ratings may have occurred with
N ‘

additiOnal'points. However , subjects in this gtudy

frequently.had d1ff1cu1ty maklng d1st1nct1ons between the 3
intensity levels using the 4 po1nt scaTe For example, one

subject repeatedly said, "You e1ther have iT‘or'you don’ t".

JIn other words, the tasK/of d1scr1m1nat1ng the degree of a

sensat1on was a d1ff1cu1t one for this group FurtheerQe,

this would explain the stronger effect for the . abseecé7ofx<

d1scr1m1nat1on

The effect of increasing verbal pain behavior on blood

. pressure was surpr1s1ng, three out of Four subJects showed ‘

increases 1n systol1c blood pressure, and two subJects
showed increases in diastolic b lood pressur, with an
increase in pain verba]1zat1ons Recent studies suggest'thet
the autonomic nervous system may be hyperactive in chron1c

pain patients (Keefe, 1982). In addition, increased blood

o . /,
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pressure is a common phenomenon in the elderly. Frolkis
(1977) explains this as a decrease in adaptive processes
which then make the cardiovascular system more susceptible
v‘to disruption. Thus, the. heightened response 1n thls s tudy
may be a demonstration of 1ncreased physiologlcal reactivlty‘
due to age or chronic pain. \ '

It is also well established .that environmental factors
can influence blood pressure (Ostfield and Lebovits. 1968) .
An early study by Goldrlngt Chasis, Schrimer and Smith
(1954) focussed on patients with benign hypertension: a form:
_of high blood pressure witk no identifiable pathology The
treatment cond1t1on consisted of a placebo. an externally
ﬁ%p]led "electron gun", accompanied by a reglmen of )
reassurance l This procedure was effect1ve in decreasing
" both systolic and diastolic blood pressure. In the same
MManner, the present study:may havevproduced an increase in
blood pressure by.encouraging an.increase in pain a
verbalizations, a "sqllcltous regihen“.
‘ .Although marked elevatlon of -both systolic and
d1astollc blood pressure is the most frequent phys1olog1cal
response pattern tn experimental pain . (Sternbach 1968),
blood pressure patterns in chron1é/pa1n have not been
adequately 1dent1f1ed However the 1nterpretat1on of the
blood pressure f1nd1ngs in th1s study must remain
speculat1ve The manual record1ng procedure 1s now outdated
by electrical recording equipment which constantly monitors

| blood pressure fluctuations. Nevertheless, the present

b
"
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results do indicate that a more thorough investigation of

this effect .is warranted.



V. Exper1ment 2 t “;H

The second exper1ment was also des1gned to 1nvest1gate

<]

. the 1nteract1on of verba] and nonverbal operant responses 1n'

“.osteoarthr1t1c pa1n Spec1f1ca1]y. th1s study exam1nes the :

' /- _ .
zﬂeffect of a]ter1ng antec dent nonverbal behav1or on o pe
subsequent verbal behaw “In a recent study, Fordyce, 2

'_McMahon Ra1nwater dack1ns Questad Murphy, and DeLateur

_"’(1981) report a negat1ve correlat1on between exerc1se and“

oomplalnts of pa1n Based on th1s study and the results of e

'.kBandler et at (1968) 1t.was,proposed that - exercise

‘ parttctoation, an overt*behavtor may 1nf]uence subsequent
‘Verbaﬁ'reports‘of pain In other words, an 1ncrease 1n‘v
exercise should resu]t in a decrease in verbal pa1n

.tbehav1or o

Method

A‘."Parti'c,tpa'nts | | |
| Two maT%"and two femaieipatients betWeen 70 and'78“h
“years old part1c1pated in th1s study As in Experwment 1,
‘ va]] subJects had a conf1rmed d1agnos1s of- osteoarthr1t1s ‘and
werevattend1ng the Ger1atr1e Day Hosp1ta1. |
o ; . _s§-
B. Measures | |
To measure the effect of 1ncreas1ng exerc1se on verbal
pain behav1or a five minute 1nterv1ew_was conducted _
;",:Fo]]ow1ngwan:exerctse session:'Subjeots‘were asked a'seriesh
’jof questions whtoh_nequired a'minimum}o? brompting from the -
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S
experimenter For example, subJects were asked the1r v1ews
,,’”'\

ag1ng In add1t1on, subJects were asked how they were

vfee11ng that day and. what they " thought of the exerc1se

‘ sess1on. Further d1scu551on was prompted by such responses

s "Is there;anyth1ng e]se?W or "Can you tell me any more

habout'that?". As much'as'possible, the 1ntery1ewer attempted‘

to respondudirectly;to topics the_subject‘introducedkby e

'*breflectfng paraphrasing and acknowledging ﬁhat the subject

was”saying Verbal exchanges between the 1nterv1ewer and the .
subJects were recorded and verbat1m transcr1pts comp11ed

The effect oﬁ 1ncreas1ng exercise on subsequent reports
of pa1n was measured by the 4 point rat1ng scale as employedr

in Expernment 1. The effect of 1ncreas1ng exercise on motor

“}performance*Was also assessed Gr1p strength and rate of,

wa1k+ng\were measured as we]l as performance on'a card
turn1ng task descr1bed by Agnew and Maas (1982). In the

1atter task, f1ve 5 X 12cm wh1te cards are p]aced on a table

~in front of the subJect The time taken to turn over the

. series of cards is. then noted for. each ‘hand. Finally,

2

va.pOStpexerc1se measure and a final rate taken at the end of

phys1o]og1ca] measures of pu]se rate _respnratory,rate and
blood pressure were recorded Aga1n, thesetmeasures were

taken 3 times dur1ng each sess1on an initial resting rate,

¢

.the session.

@ /
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"measures were taKen after the 1nterv1ew

‘32

C. Experimentai Design - | s

A s1ng]e subJect reVersal des1gn was used Idea]ly, an

A B C A C sequence was to be used w1th B and C phases

“'represent1ng d1fferent va1ues of the 1ndependent var1able,
_(1 8. t1me spent exercxs1ng) However two subJects d1d not
"7reach the cr1ter1on necessary for advancement to phase C and

1;SO were presented an ABAB sequehqe fnstead The two other

subJects compteted the or1g1na1 sequence Each ph:se of the

exper1ment 1asted a m1n1mum of 3 days w1th on ‘ZO 30 mlnute |

vse551on per day The exerc1se used in thls study cons1sted

to a chaar "n,' 3

_Q”v..\“ b

’Vyphase A

ol Dur1ng PhaSe A a basel1ne cond1t1on operant 1evels

;were estab11shed‘for each dependent measure Each sess1on
,1nvolved the measurement of 1n1t181 phys1o]og1ca1 1nd1ces_il
'ffollowed by the performance tasks, measurement of the second
=’:physﬁolog1ca1 1nd1ces and setf rattngs Because of the {va

1 -;f1ndangs §n the f1rst exper1ment regard1ng the 1nFluence of

verba] behaV1or oni some measures, the 1nterv1ew se551on was

$“:ucted at the end of the sess1on F1nal phys101091ca]

‘ 1

. Phase B L

In th1s phasejan exerc1se sess1on was 1ntroduced

cw N L N : R : :

B

"‘of peda]ing a- restorator a b1cycle 11Ke apparatus connected - f**

7;Fol]ow1ng the 1n1t1a1 phys1olog1ca1 measures subqectsﬁweney f,;"
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&

].aCCompantedpto=the exercise area‘of'the Day Hospitatr AT
‘subJects were fam111ar w1th the restorator For thts
expertment no res1stance,was put on the circular pedal
vlmovement SubJects were g1ven the fol]ow1ng 1nstrUct1ons
: taken from Fordyce, McMahon, dack1ns, Ra1nwate£i_Murphy and
‘DeLateur (1981): )
| D' "Do as much as you can until you feel tiredsvweaK,_

or fee1 any pa1n You dec1de when to stop".
In other words, subJects were 1nstructed to exerg1se to
to]erance A five m1nute cr1ter1on was estab11shed for a11
subJects and the ‘exercise sess1on was stopped if cr1terton

:was met. Fo]]’w1ng the exerc1se sess1on, the self report

_measures, p rformance tasKs and phys1o]og1ca1 measures were

recorded.» 1na11y, the 1nterv1ew sess1on was conducted to

v

If subJects successfu]ly reached the 5 minute exercise

sampTe'su Jects verbal behav1or;
Phase C

cr1terﬂon for 3 days the cr1ter1on was ra1sed to 10

Dependent measures were recorded as in Phase B

Subjevts_were given the same exerc1se to to]erance S «*/
-1nstr ctions but 1n the C. phase, exerc1se was stopped after

; 10 mi utes This phase was cont1nued for a minimum of 3 days -
beforﬁ the reversa] A phase was 1ntroduced A ‘ T

|
|
|



VI. Results

A. Man1pu1at1on of the Independent Variab]e -

The exper1mental man1pu]at1on Was the 1ntroduct1on of

’an exerc1se sess1on A max1mum cr1terlon of 5 m1nutes

exer01se durat1on was set for a]l four subJects SubJect 1

‘fa11e after 3 days to approach ‘the 5 mlnute cr1ter1on The

"_exerétse was tolerated a mean t1me of 1. 5 m1nutes

'

'»Therefore, the exerc1se sess1on was w1thdrawn for three

'-;that she was afra1d the exercise may cause her to have 1eg

fexerc1se sess1ons- In fact the subJect began to comp1a1n

Jcramps at n1ght After three days of exerc1se to to]erancetl'

L4

days then re1nstated for an add1t1ona1 3 days No 1ncrease

in exerc1se time occurred dur1ng the second ser1es of s
-1
\k ! .

'srema1n1ng be]ow cr1ter1on the subJect was d1scharged from»,

' the program \Subgect 2. a]so d1d not reach cr1ter1on dur1ng
the f1rst three days of exerc1se However, s1nce 1mprovement

awas noted*( .5 m1nutes 1ncreased to 2) the B phase was."

cont1nued Cr1ter1on was reached on the seventh ‘day. and s

'ma1nta1ned for three days At that t1me the basellne phase

" was re1ntroduced for three days followed by three days of

3

cr1ter1on level exerc1se

SubJects 3 and 4. reached the cr1ter1on of 5 m1nutes on

'the f1rst day of exerc1se Th1s was maintained for 3 days.

At that t1me subJects were g1ven the same 1nstruct10ns (i.e; :

’@éxerc1se to to]erance) but ¢he cr1ter1on was raised: to ten

mlnutes Both SubJects'B and 4 reached the ten m1nute 1

s

S



p‘cr1ter1on on the f1rst day Therefore, the ten m1nute
icr1ter1on was cont1nued for three days and was ma1nta1ned by
~‘both subJects Base11ne was . then re1ntroduced for three days
‘followed by the ten m1nute exerc1se cr1ter1on wh1ch both

4

subJects aga1n ma1nta1ned

dB Verbal Pa1n Behav1or
In Exper1ment 2 -a decrease 1n verbal pa1n behav1or was.
expected as a result of 1ncreas1ng exercise, Verba] pa1n
: behav1or was measured by determ1n1ng ‘the number of arthr1t1c
‘_'pa1n verbalwzat1ons wh19h occurred dur1ng each 1nterv1ew
‘Arthr1t1c pa1n Verbal1zat1ons were defined as in |

Exper1ment 1 (i, e express1ons of arthr1t1c pa1n, arthritic K

,_symptoms and funct1ona1 11m1tat1on attr1buted to arthr1t1s)

:!Verbat1m transcr1pts of the conversat1ona1 exchanges between
the 1nterv1ewer and each subJect were’ coded by raters b]tnd
to the hypotheses and the cond1tlons ‘For th1s exper1ment
‘:raters were 1nstructed to 1dent1fy unprompted express1ons of
arthritic pa1n An unprompted express1on ‘was def1ned as a.
-statement .not emitted 1n‘response_to a:questﬂon.by‘the
,jnterviewer (Tracey et al, t974f' Overall rater'ne1tabilify
was 90% us1ng the same formu]a as in Exper1ment 1.'f_ e
| F1gure 3 111ustrates the percentage of unprompted

iarthr1t1c pa1n express1ons for each subJect A 5 m1nute

: exerc1se sess1on (or less) decreased pa1n verba]1zat1ons for
', SubJects 1, 2, and 3 but results are var1ab1e SubJect 4

shows an increase in paln verba]tzat1ons dur1ng the 5 m1nute
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37 .
‘exercise session and a‘decrease during the 10 minute
exercise session"The‘effect'of 10 minutes of ekercise is
. \
_rep11cated w1th the subsequent removal and re1nstatement of .
. the-exerctse condition (i.e. the f1nal A and C phase)

- /
‘Similarly, SubJect 3 shows a decrease in arthr1t1c pa1n

verba11zat1ons w1th the 5 m1nute exer01se séZE{bn but an

1ncrease in pa1n,verba11zat1ons w1th the 10 m1nu§e exercise
,sess1on ‘Ind1v1dual and group means for number of |

| ‘conversat1ona1 excha ges and percent of unprompted pa1n‘
:express1ons are prese ted in Table 6. In general 1ncreas1ng

'u'exerC1se shows a weak tendency to decrease arthr1t1c pa1n‘ :

verba11zat1ons However, this tendency is not re11able over |

‘subJects or exerc1se durat1on and must be 1nterpreted w1th

[ 2

caution. = . T

lC Effects on Motor Performance |

_ The motor tasKs used in th1s study were gr1p strength
‘Card turn1ng and the,rate of walking. An 1ncrease in
~performance wasvanticﬁpated as a function of increasing_:J

exercise.

Gr1p Strength v

~Individual data for gr1p strengfh are presented in
:Figure 4. The 5 minute exercise criterion produced 1ncreased
- grip stnength for Subjects 2, 3:and 4 wh11e»SubJect 1 shows
a continuous decline oyer.a11.phases{ Recall that Subject 1

did not reach the 5 minute exercise criterion. Furthermore,



TABLE .6

/Tofal‘Conversational Exchanges and Pefcentage

~Pain Expressions

PHASE
A C
Group Total 23.9 - 25.7 _28.7
Mean % Pain 11.2 8.9 10.9
~‘Subject'
1 Total 19.66 20. -
$ Pain 16.0 10.0 - se----
2 Total 5.5 79.8  -so--
% Pain. 6.0 ‘5.0 -
3 Total 25.3 24, 22.8
% Pain 12.5 8. 16.0
) -.
4 Total zs.g 28.6 34.5
% Pain 10.0 12.7

38
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the three subjects who d#d reach the 5 minute criterien,
show a reversal of the effect during the appropriafe phases.
Ind1v1dua1 and group means for grip strength over all
conditions are presented in. Tab1e 7. Performance increases
for Subjects 2, 3, and 4 are demonstrated during the 5
minute exencise session (phase B). During the 10 minute:
exercise-seseion, nowever; Snbject 4 éontinues.to.show an
increase in grip stnength’while Subjecf 3 shows a decrease.
Intenestingly,'this-is'the same pattern ofvresponding

reported for the percentage of pain expressions.

‘Card Turning _ .

Individual subject and group means'for time taken to
pebform the card turning task are presented in Tabie 8.
Enhanced performanceeonAthis te;k would be demonstrated by a
decrease in the recorded time. For the 5.minute exercise
.eessien, Subject 1 and 2 shew a decrease in therfime taken
to complete the task. However, the relativeLy sma]]"
improvement could be attributed to a practice»effect and is
”1ike1y not a function of the exereise seesion. Similarly,
Subjects 3 and 4 show no_systematic ehange‘in this meesure;
Therefore, performance on the card'tunning tasK wae not
enhanced by an fncrease in exereise; Date for'each session
are not presented since no indﬁcation of a significant e’h’,

effect is revealed.



TABLE 7
‘Mean Gfip Strength‘in-Milliﬁeters of Mercury
PHASE
A B C
Group Left 46.26  51.5 , 70.90 P
Mean Right 46.34 - 48.71%* 67.80
Subject
1 Left 3.17 32, cema-
Right 42,33 43,33 —----
2 Left 23.00 31.10 BT
' Right . 30.00 33,50 . —=---
B \ ‘ ‘ “ . : . |
3 Left 16.80 25.30 18.43
‘Right 25.85%: 32.00 . 23.43
4 Left 162.05 117.30 | 123.50
Right 71.30 86. 00 112.17
.‘ﬂ



TABLE 8
Mean Performance on Card Turning Task
in Seconds

W
| PHASE
A * B c
. Group Left 10.12  10.16 11.00
Mean Right 9.54 g.46 10.60
S r . ‘
Subject
1 Left | 9.25 "8.90° -----
Right 8.42 8.07 -t
2. Left | 9.28 ° 7.99  ----- .
| Right. 8.48 7.94 PEPE
3 Left 11.82  11.93 10.70
Right | 9.87 9,40 9.43
4 Left ©10.13 11.80. 11.30
Right =~ 11.38 12.43 11.77
e Y
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Rate of Walking
Ind1v1dual and group means for performance on the

‘walking task are reported in Table 9. In this task, the time

taken to wa1k 50 feetlshould decrease with the ingrease in

exercise./ﬁ ~general, the results are not eupportﬁve. During

the 5 mﬂéy{z.exercise phase, Subjects 1 and 3 show a

decrease in time taken to walk 50 feet. while Subject 2 and )

4 ehow an increase.'However, it should be noted that Sub ject

3's performance again decreases in the/io.exercise session

~while Subject 4's performance increases.

2

In summary, the effect of rcise on motcr per formance

varied with the tasg(»?nd the

The three subjects who
comp]eted at 1east 5’minutes 1ee exh1b1ted an
increase in gr1p strength On th her«hand the card
turn1ng task waﬁjpnaffected by the exerc1se session. The
time taken to walk 50 feet was not cons1stent1y affected by
the exercise session for all subJects.-Interestingly, motor
Jpebfcrmance for Subject 3‘and 4 in grip strength and walking
rate'reflect the same response pattebn as found in the
.number of arthritic pain expressions. Hence, Subject ‘3
improves w;tH'S minutes of exercise'but per formance

- decreases with 10_minute§ cf exercise. Subject 4's

performance deteriorates with 5 minutes of exercise but

improves markedly with 10 minutes ofvexercise.
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D.wgain;Ratings’.‘ ‘. '} | -‘ T
' Individdal and group’heans for pain ratings are
Presented in. Table 10. SubJects 1, 2 and 3 show a decrease
in pain rat1ngs w1th/the introduction of an exerc1se |
session, wh1]e Sub ject 4.shows no‘ch;nge. However, as the
.exerciseiincreases, ratings‘for Subject 4 decrease while
those for Subject 3 1h¢FeSSe THis ref]ects the same patternj
shown on the performance tasKs for these two subjects.
| .The combined mean rat1ngs of arthr1t1c d1scomfort
inc]ud1ng pain, weakness and st1ffness are presented in
FigureJS. For SubJects 1 and 2; discomfort rat1ngs do not‘
appear to vary systemat1ca1]y w1th the exerc1se sess1on On

'._the other hand, Subject 3 and 4 rate the1r d1scomfort as~”

less with increased exerc1se.

E. Physiolegical. indices’
The introduction of an exercise sess1on d1d not |
gjnfluence pﬁ;s1olog1cal respond1ng in any cons1stent manner .’
' Meah changes in blood. pressure are presented in Tab]e 11,
”B]ood pressure readlqgs fa1]ed to show any s1gn1flcant‘
change ‘The . 1acK of s1gn1f1cant change 1n phys1o]og1car@\.
respondtng seems ‘to 1q@1cate that the. exercise session was
notﬁg%rt1cularly stressfu] and 1ike Ty d1d not produce a’

. I
3 phy51olog1ca1 cond1t1on1ng effect.
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© TABLE 11 B A

"’ 'Mean Change-in Blood Pressure

e

A . B C

CiGroup . CSBR . h L 45,00 ¢ 3.0 +1.5
o Meam o UpBP . o -1.25 -1.0 0.0

K
~5

. Subject

I 5

T4 sERY . +8.0 41,0 mmeem

™

2 j“sgpfﬁf., & 6.0, . -4.0 e
Coo L oDeP \xf;b - o I

s sBp . sz6d 0 1.0 +2.0
.Y DpBP 43,0 £2.0 1.0

) a0 S50 +1.0
DBP . S -6.0 - 0.0 +1.0

R

fisYstOliq"b}Obd-pressure

% o
P R ’
H,

=)

S

lgv]
]

“diastolic blook pressure

it



VII. Dvscuss10n

Exper1ment 2 exam1ned the 1nteract1on of verbal and :
.nonverbal responses in osteoarthr1t1c pa1n T1me spent in'
'exerc1s1ng ta tolerance was man1pulated in four subJects
with a d1agnos1s of osteoarthr1t1s Increas1ng exerc1se, a
nonverba] response was expected to resu]t 1n a decrease’ in
‘verba] pa1n behav1or as 1nd1cated by~ a decrease in n.v
'arthr1t1c paln expre551ons Simf]arly;v1t was pred1cted that
1ncreas1ng ‘exercise wou]d result in a decrease in arthr1t1c
pain rat1ngs Furthermore performance on motor tasks was \
expected to 1mprove as a funct1on of 1ncreas1ng exerc1se
| The results Jnd1cate that an increase in exercise did
' notﬂconststent1y~decrea§e pain verba]izations.‘Israel‘and‘
‘O’Leary‘(19730 haye suggested'thatfnonverbal'behthor may be‘
'»1ess effect1ve in contro]11ng verbat behav1or than v1ce -
versa The1r study involved re1nforc1ng correspondence
| between say1ng and do1ng as well as doing ﬁnd say1ng for
ch11dren S play activities. They found that the do-say
-sequence produced correspondence only afterrprev1ous say do

]tra1n1ng Therefore, nonverbal behavwor ‘may s1mp]y,not be-as

sa11ent for verbal behav1or as verba] behav1or is for

~4:nonverbal‘behav1or

Another~reason for the variable influence of exerc1se
on verba] pain behavior may be ‘the 1nstruct1ona1 contro]-
used to e11c1t the exerc1se behavior. Instruct1ons were sugh,
that subjects could stop at any time, however, as 1n the

Fordyce et al,. (1981) study, social sanct1on for comp11ance

49



50

-

with the request to exerc1se is 1mpl1ed Thus, subjects may

not have felt free to stop exerc151ng Further suppont for .

the effect of 1nstructional control is derived from Corah

and Boff (1970) In a study analogous to Bandler Madaras

* and Bem (1968), Corah and Boff assessed- the effect of

‘ perceived control on self observation 1n response to’

;aversive stimulation The’ aver51ve stimulus in the Corah and

Boff experiment was white noise. Subjects were assigned to

_ either a ch01ce or na ch01ce condition. In the Choice_,

| condition, subJects could choose to endure or escape the
white noise. In the no choice condition, subjects were told
:that,certain'presentations of- the white noise could not be

vstopped and must be endured. Subjects rated discomert |
greater for the noise from whichnthey couldyescape, In the
no .choice condi tion, the opposite occurred.‘Subjects ratedt'
discomfort greater for the . noise they endured. In other Q
words, subJects w1th no choice as to enduring or escaping
the aversive stimulus may not have been influenced by their (
overt behavior in judging discomfort'intensities. Similarly,
in the present study,'subjects may notihavefbeen‘ianUenced
by their overt exercise behav1or because the response was
under instructional control. @

. Fur ther ev1dence for this p051tion is prov1ded by

Catania Mathews and Shimoff (1982). ln their study of human

operant responding on a button pre551nl

Qask they found
3that shaped verbal behaVior controlled subsequent nonverbal
behav1or However, instructed verbal behaViorbhad variable

fed
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effects on the related nonverbal behav1or, that is,
somet imes verbai behaVior contro]ied nonverbal sometimes it
had ho effect and sometimes verbal behav1or was contro]led N
by nonverbal behav1or By extenSion one may surmise that
the instructed nonverba].behavior in this experiment also
showed variability in its control of verbal behavior. If the
exercise behayior had been sbaped,-and not'instructed,
perhaps the'controi would have been more consistent.

One otber source oT‘variability‘in the effect of
exer01se on verbal pain behav1or must be considered.
Sampiing of verbal behavior tooK piace at the end of the
experimentai seégaon This was arranged because of the
poss;ble 1nf1uence of verbal responses on motor performance
and pain ratings, as demonstrated 1n'Experiment 1. However
the intermediate behaVior (i.e. the series of behaViors that
occur between the e)ercise and the 1nterv1ew seSSion) may
have influenced verbal respondfhg For example, immediately
following the exercise session, subjecté were asked to
‘performkthe motor tasks and pain ratingsr An improved L
per formance on the motor tasks may‘aiso‘have provided cues
'upon which inferences could be made regarding_their
discomfort. Thus the verbal responses may reflect the
immediateiy'pgior motor performance rather than;the earlier
exercise performance Evidence for this is prov1ded by the
’pattern of responses noted for SubJect -3 and SubJect 4.

) Motor tasK performance, pain ratings and verbal p&?ﬁ

expressions show the same response pattern.
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“that both'Subjects.1 and 2 expressed a "belief" ‘that
exercise’was of no valie. Subject 1 went so far as to
suggest that it may cause her phys1cal discomfort at a’ later
date ~On the other hand, Subjects 3 and 4, who readily
attained criterion levels both stated that exercise was
helpful, espeCia]iy for-their’stiffness' These statementst
‘seem to 1nd1cate between subject d1fferences in h1story of
're1nforcement for exerc1se, and a poss1ble effect of
.se1f~1nstruct1on concern1ng the benef1ts of: exerc1se Jhe :
effect of th1§ was not controlled for in the present study
In the operant program for the treatment of chronic pain,
‘descrwbed_by Fordyce (1976), pat1ents are carefu]ly selected
for ihé]usibn‘jn'the prpgram.AFurthermore, up to.4Q% of
those included, may drop out of the prbgram (Roberts,~1981).
Therefore patwentc who. cont1nue in the operant pain |
management program may have a history. of positive-
exper1ences concern1ng the benefits of the program:
vcomponents’while those who don’ t have such a history-may.
simply drop out. Fu%ther research attempting”to manjpdlate
and/or contrpl .for thts variable may be uSefuT

| . Results of th1s study do not support the f1nd1ngs of"
Fordyce et al, (1981). In their study a negative correlation
was found between exercising to tolerance and concurrent
'complaints of pain. The authors concfuded that exercise is
hincompatible with pain behavior. However, exercise may be

incompatible with many concurrent behaviors including such

One problem that emerged from the exercise procedure ts

g | R B2
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pos1t1ve behavtors as laugh1ng or sm1l1ng A more important
quest1on would be whether exercise effects a decrease in
;subsequent verbal pain behav1or, The present exper1meht
differs u}fh the Fordyce.et al.(1981) study in that exercise
was an antecedeht condition rather than a concurrent v
condition. and fails to consistently demonstrate suéh an
effect. u f |

In summary, these results suggest that overt behav1or
such as exercise may 1nf1uence subsequent verbal and
nonverbal responses re]ated to osteoarthr1tlc pa1n. Houever,
the data are variable The variability may be accounted for
'by the 1nstruct1ona1 control: of the procedure wh1ch may ‘have
1nterfered w1th subjects percept1on of their own behav1or

Furthermore var1ab1]1ty may a]s? be due to the n?ture of

the intermediate behav1or



VIII. General Discuss10n
Experiment 1 demonstrates that verbal expreSSions of
arthritic pain can, by their occurrence, control some forms
of nonverbal behaVior in osteoarthritis Specifically, it
was demonstrated that increasing pain verbalizations //
decreases per formance on certain motor tasks. In addition,
it was shown that blood pressure, a phySiologicai response,
- is senSitive to increases in verba] pain behavior, Finally,
Experiment 1 demonstrates that the absence of verbal
expressions of pain results in lower ratings of pain and
discomfort. Experiment 2, on the other hand, failed to
demonstrate consistent control of verbal pain behavior by,
the manipulation of a nonverba] hehavior, namely, exercise.
From a theoretical standpoint, the present resuits
suggest that verbal’responses may readily infiuence
nonverbal responding but the opposite may not hecessari]y
occur. Perhaps this indicates the degree'to which the verbal
"component of pain behavior_is.predominant over the nonverbal
'Qcomponent,,For example, the occurrence oé pain is usually
communicated to others by verbal behavior. Nonverbalv
‘behaVior in the form of decreased motor performance, is not
as readiiy distinguished as an aspect of pain behavior. For
:”example decreased walking rate may indicate fatigue as well
as pain. Therefore, in terms of operant interaction, the
subjects’ verbal behavior may be highly salient as a
discriminative stimulus for subsequent pain behavior, while

nonverbal behavior such as exercise may be much- less

54



« b5

sa]ient.‘Further'research on“this:issue would be
informative. One could, for instance ”manipulate which

aspects of verbal behavior serve as poss1b1e affect1ve cues
for subsequent nonverbal behav1or through d1fferent1a1 \

re1nforcement of certain interactions. .

However , it is 1nterest1ng to cons1der poss1ble
1mp11cat1ons der1ved from the 11terature on say- do
i-correspondence tra1n1ng Karlan and Rusch (1982) describe
possible 1nteract1ons of verbal and nonverbal;responses. The
interactions descrjbed~center,on negative and. positive forms
of correspondence' Positive correspondence occurSFWhen av
say- do or do-say. correspondence occurs. Negative
‘correspondence on the other hand, occurs (; a not gsay not do
and not do-not say correspondence. In the prese study,

: reinforcingfnot taiking about patn did not result in a
correSponding decrease in nonverbal pain behavior (i.e. a
negative correspondence) One may speculate that: re1nforc1ng
correspondence between not say1ng and not do1ng may have

" produced the desited effect. I

The effect’of correspondence'training,in pain behavior
;has“applied imp]icattons. For example, 'patients
'part1c1pat1ng in an exerc1se program may not verbalize their
‘vprogress 1n1t1a11 Verba] reports of pain may,cont1nue to
lag behind actual physical gains. Such a lag between
behav1or and self-report has been descr1bed by Fordyce /

K (1978) and Roberts (1981). Both authors claim. that patients

showing increased activity and decreased medication continue
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to maintain verbal reports of pain. Decreases inlverbal -
reports may eventually occur months affef the patient has .

been discharged from treatment. ReTnforcfng correépondence
between nonverbal and verbal well behavior may facilif‘te

change in the»verbal repoﬁt of pain. In addition,

! correspondence training may instruet patients to attend to
environmental and internal cues which imglicate wellness.

Thus, chronic pain patients have already become sensitive to
internal cues and environmental events which signal illhess,

but not wellness. ’ . .

Another important“is;:e emerges from the oncedUral
differences in expehiments 1 and 2. In. Exper1$ent 1, verbal
pain behavior was" man1pu1ated by d1fferent1al soc1a1;
reinforcement and resulted in a change in nonverbal pain
behavior. This effect is support1ve of the f1nd1ngs of

Trécey'et a].(1974) and Lovaas (1961). Both of these stud1es

1ncreased a nonverbal behavior by re1nforc1ng a verbal

behav1or In Exper1ment 2, however, the man1pu1at1on'of

not read11y occur when behav1or is manlpulated by
instructions as opposed to d1rect exposure to the,

contingencies.
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The present study has other imp]ieations of applied
importance, In the first experiment. nonvefbal behavior
frequently,used in functional assessﬁ%nt was'alteredkby an
increase 1n pain verbalizatuons Thts‘suggests the pbtential
inf luence medical personnel may .exert on the assessment and
treatment outcomes by engagwng the patient in conversation
related to the pain problem. Patients are frequently
encouraged to discuss»tneir problems as a therapeutic
intervention (Rudd, 1981; Smith, 1979). The‘results of this
s tudy woqu seem to indicatefthét the opposite may be more
beneficial. The decrease in sefﬁ;ratings of‘pain by
decreasing talking aboyt arthritic pain seems to indicate
‘that not talking abouthgain may be more therapeuttc. At the
very least, medical personnel should mon1tor the possibility
of ngh inf luences on the pat1ent s reports of pain and
subsequent motor behavior. S < ‘i

Genera]]y, further ana]ys1s of chron1c pain behavior in
osteocarthritis and other chron1c pa1n pé&d1twons seems
sirable. Recent support for operant pain management rely
“HéfV?]y on group des1gn and rarely 1hcorporate a comparison

Gontro] group {Linton, 1982). Within subject designs have

¥:4~been utilized by Varni, Bessman, Russo and Cataldo (1980) to

1‘ edemonstrate the effectiverdecrease in pain behavior but only

for a single subject. The results in the second experiment,

eported here, showed significant varfation between
zbhjects A failure to replicate over several subJects would

appear to Timit the app]1cab111ty of any treatment



o . ' N
‘ . . 2 ‘ . i .o Ly 58
o T Y N ) . ‘x,{,‘.
.o 2
. . . ‘f',,‘/
/

j
In conclus1on further ana1y51s of pain behav1or 1n

procedure. -

: osteoarthr1t1s and other chron1c conditions seems warranted.
'Poss1b1e benef1ts of reduc1ng suffering and thereby
'1mprOV1ng the . qua11ty of life usrng operant methodo]ogy

| cannot go un\éeded However to prevent operant pa1nv
}rmanaggment from pecom1ng anotherhfad jn thefhistory of
behavior modiftcatton» requ1res a methodology based on the
funct1ona1 ana]ys1s of behav1or In the rush to produce ‘ - //
"successful treatment outcomes, the ana]ys1s is left for = . -

later exp]orat1on perhaps to the detr1ment of the tre tmenp/

- s } ] ¢ e

‘programs themselves
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| Appendix A: Ltterature-Review

Operant Pa1n Management ’

Chron1c pa1n 1s 8 med1ca1 prob]em with pervas1ve soc1a1
1mp11cat1ons Of a- chron1c pa1n pat1ent ceases to be a'
. contrfsut1ng member of soc1ety, requ1r1ng instead, constant
J’attent1on from health care services. The: enormous costs in
time and money, as well as'the frequent fa11ure of standard

med1ca1 treatment prec1p1tated the development:of
f-:alternat1ye approachesatouchrohic pain management . Rather
" than supplant tradttionalltherapeutiC-regimens, however, the
- alternative jnterventions are destgned to enhance mediCat
treatment outcomes by 1ncorporat1ng psychologlcal methods
'Hence, ex1st1ng mu]t]moda1ltreatment programs often combine
the trad1t1ona1 therapies {e.g. phys1cal, occupat1onal
pharmaco]og1cal) wi.th psycholog1cal 1ntervent1ons (e.gl PN
.hypnos1s operant cond1t1on1ng, b1ofeedback) Behavioral

treatment of chronic pa1n based largely on behavior

modification techniques, is now supported by a considerable

/

. /
literature, already reviewed by Sanders (]976)}‘Turner and

Chapman (1980); Keefe (1982) “and Linton (1982). The purpose 22

==

E\M A
of the present review is to examine current ev1dence '

support1ng the operant approach to chron1c pa1n management
Of maJor 1nterest‘1s the delineation of the env1ronmenta1

cont1ngenc1es already: 1dent1f1ed as controlfﬁng chron1c pa1n

%‘a S

The poss1b111ty of a systemat1c relat]onsh1p between

behavior.

chron1c pain behav1or and envirahmental events was flrst
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proposed by Forche Fowler,. Lehm and;Delateur i1968)7
- Based on Skinner' s (1953) functiOnal analysis of behav1or
' Fordyce suggested the appiication of operant methodology to
the treatment of chronic low back pain (Fordyce, . Fowler,
~Lehman, DeLateur. Sand and Trieschman 1973). While
acknowledging that responses to pain are usuai]y elic1ted by
an antecedent nOX1ous stimulus, Fordyce (1974a) proposed
that such responses may aiso be«subJect to the same ‘
4contingencies of-reinforcement as any operant behavior.

Thus, certain pain behaviorg, when followed by positive

_ consequenCes have a higher prObability of'reCUrring,

independent of the presence of a noxious stimulus.
Therefore, Fordyce (1974b) concluded that ‘the sgc;?ésfﬁ

treatment of chronic pain mustiinclude an examinatjon of

~possible contingencies maintaining or contribUtinglto the

'exhibited.pain behavior.

Fordyce's-41976) operant’ approach to chronic pain
management'and'Simiiar programs reported by Roberts‘(198tii
Swanson, Maruta), and Swenson (1978); Greenhoot and Sternbach
i1974i"have three primary objectivesﬁ The first objective is
to decrease the noxious stimUios, usually by continding
standard medicai treatment . The second>objective is to
decrease—pain behavior by withdrawing contingent positive
reinforcement. The third objective is to 1ncrease "well

behavigp' which is identjfied as responses incompatible with

\\
‘palD,BEhaVior The 1ncrease in well behavior is brought

about by differentiai positive reinforcement of the
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spe01fied target response (e.g. ‘spending time out of bed)
In genera] .results of the operant programs appear
' promising. Linton (1982) conc ludes that the operant method
of treating chronic pain leads to 1ncreased activity,
decreased pain and decreased drug intake. That operant
'iprograms consistently increase activity and decrease drug
use is also supported by Turner and Chapman (1980),

| Unfortunately,’considerable gaps remain in tbe -+
supporting research and. in the analysis of the,contingencies
pertinent to‘painrbehaviorb As noted!by Turner and Chapnan“
. (1980), patients participating in operant.programs are
kcareful]y selected on the basis of | predetermined criteria
In addition up to 40% may drop out' of the program before
completion (Roberts, 1881). Outcome and fol]ow up studies
. consist primariiy of either a group de51gn with pre and
.post treatment measures or a single cale study, Singie
sub ject experimentai deSigns have rarely been emp]oyed
Finaily, since the operant pain programs have three
concurrent objectives, multiple treatment modalities are
incorporated with iittie emphasis on determining which
components are.responsible_for treatment outcOmes.bIn light
of these deficiencies it seemS'pertinent‘to re-examine the

underlying operant principles upon which the intervention

programs were originaliy based In addition, recent resgih

in operant pain management requ1res further expianatiqqiﬁn
terms of its contribution to elucidating operant princﬁbies
®

A
o,
"
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A. increasing Activity

A major objective of operant pain managemen? is to
iqcﬁgase activity, under the assumption-that a decrease in
‘pain behavior will result. Fordyce and Steger (1979) claim
that activity is inéompatib]e with pain behavior. A]fhough

t

no empirical test of this hypothesis has been done, a N
‘negatiye relationship between~activity and patiént péin
ratings was demonstrated by Fordyce, Brena, Holcomb,
DeLateur and Loeser (1978). In their study, increases in
walking correlated with decreases‘in complaints of pain. In
a later study, Fordyce, McMahon, Rainwater, JacKins,
Questad, MUrphy_and DeLateur (1981) found 5 negative:
correiétidn between exercisé”performahce and oEseEved pain
behavior. Thus, there_is,someviqdication that increasing
' acﬁivity is related to ¢hronic pain'behavior..b

Activity has been operatidnaliéed in a number of wayé
for purposes of invéstigationf For exampld, aqtivity may
refer to a geneFa] level of function or‘Specific task
Sgrfgrmance. Cairns, Thomas, Mooney and Pace, (1976)
measured activify by reéording hours of "uptime" . Recently,
Sanders (1983) developed a portable instrument for recording
locomotor activity over. an extended period. Activity has
also been measu;edrby exercise tolerance, including number
of repetitions or time spent exercising (Fordyce, 1976;
Roberts and Reinhardt, 1986). Other specific measures of
activity.inVOperaﬁt‘treatment are sthength and joint range

of motion (Malec, Cayner, Harvey and Timming 1981). Activity
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has also been defined by phystcal capabilities such as the
abtlity to perform activities of dai]y living (Chapman,
Brena,‘and Bradford,1981), as well as, part1c1pat1on in
social or therapeutic'actiyities (Cairns, Thomas, Mooney and
Pace, 1976) or work.assignments (Greenhoot and“Sternbach;
1974). As expected,'ail these different activities have been

—

demonstJated to increase when reinforcement is made

contingent on their occurrence. Thus operant pa1n4programs o

have adequately demonstrated the 1aw of effect w1th nespect
to activity levels. » /

. Besides the operat1ona1 def1n1t1on of the target
‘behaV1or, the programmed consequences a]so vary across _
programs. The most commonly used consequence contingent on
f?ncreased activitylis_some‘form of social reinforcement,
usually described as attention_and‘praise (MOrgan; Kremer,
Gaylor, 1979; Anderson, Cole, Gullickson, Hudgens and
Roberts, 1979). Too often the form of social reinforcement
.is not specified clear]y,,homever, add the reinforcer is
) simply described as‘encouragement or sdpport.vAnother
reinforcer often used is performance feedback in the form of
graphs (Roberts and Reinhardt, 1980). Cairns and Pasino
(1877) compared the effectiveness of verbal reinforcement
‘and feedback in graph form. Three groups were emp]oyed in
the design including a control group. One group received
verbal reinforcement (i.e. praise and engaging in |

conversation) contingent on increased walking and bicycle

riding. A second group was reinforced for the same
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activities by a graph alone. After @ sess1ons, the second

group rece1ved verbal re1nforcement and the graph. The

results indicated a significant increase in the two .
.activiﬁies with yerbé] beinforcemeﬁt and graph + verbal
‘Eejnforcement than either the control group or the graph
alone. interesting]y, walkiné ;nd bicycle riding‘increased
with the coht{ﬁgent verbal reinforceﬁent as did "uptime”,”/
which was not directly reinforced. Thus verbal‘reinforcement
appears to be an effective manipulation. _

h Other consequences have béén used as reinforcers for
incfeased activity.'lh the‘CafEns,_Thomas;.Mooney aqd Pace
.,study;'(5976), in-patients were required to obtain |
signhatures fr¢m the physical and océupationa] therapy
departments which indicated daily attendance. Prov{aing
patients met wéekly attendance"requiremenfsk a‘weekend pass
was issued. A prdgram'described by Chapman, Brena, and
Bradford (1981), employed a unique reinforcer. Combined
incneasgs in\éétivity and decﬁeasesijnfdhpg intake were‘
reinforced by administration of‘a‘né?V;‘bloeK. A nerve block
consists ;f an analgesickinjécted %nto or near a nerve at
the site of noxious stimulation (Bonica, 1974). Thus pafn.
medication was contingent on “wng behavior" as oppbsed to‘
the usuéllcontingency of "pain behavior"

‘Ogiginaliy,_Fordyce (f976) recommended that exercise"
per formance be~fbllowed by rest, kr'é peffbrmahce'
contingent rest) rather than exercising until pa1n occurs,

(1.e.-pa1n contingent rest). In the latter, pat1ents are
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1

insjructed to continue exercising until pain or fatigue
causes then to stob. Problems.arose, however, with the\
discovery that not all patients find rest reinfor01ng
Fordyce (1974b) suggested that perhaps this group could be
reinforced by making participation in other activities
contingent on exercise performance. However, no systematic
study of the‘effectivenessaof rest contingent on increased
activity has been done. | |

In summary,‘many'relatively untested contingencies are
included‘as part of the operant pain’program. Nevertheiqss,
most studies report a significant increase in a Variety of

activities using various reinforcers.

B. Decreasing Drug Intake

‘Anotner target for opeFant‘interention in pain
managehent is decreas' g medication use. One procedure'for'
decreasing this beﬁéiiZP is placing medication on a time
contingent as opposed)to a pain ccntingent schedule of
de]iQery iFordyce, 1976). In other words, medication is
administered in the same amounts but on an hourly or fixed
time.ba51s. This eliminates requests for medication and in
effect maKes medication response independent. The time
‘between administrations is then gradually increased (e. g
from every 2 hours to every 4 hours etc.) until a minimum

dosage or.compiete withdrawal is reached (Seres and Newman,

1976) .
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. Another procedure employed to decrease. medication use
wts fadnng (Fordyce, . 1976 Ir'htially. all Medication is
ﬂﬁ&ﬁ combined in a ‘pain cocktail which includes a fruit flavored
syrup to mask the “t’astg Over.. the course of .treatment, the
amouht of analg€sic in the cocktail ts gradually decreased.
When all medication is elim{hated the remaining syrup ﬁs
gradually withdrawn. In other words, the medication is\
assumed 4o be aodiscriminative stimulus for relief from
-pain. Therefore, a gradual removal of‘this stimulus by
fading should not“disrupt the pain relieving effect. Success
w1th this procedure has been reported by ‘Malec et al. |
(1981) . &mﬂariy?ba%ms Thomas, Mooney and Pace (1976)
use time cont1;geht'he31cat1on but if pa1h behavior
pers1sts, fad1ng ts 1ntroduced The usua] procedure 1s a

'bombtnat1qm of‘fad1ng Epd time contingent delivery (Roberts
» and’ Re1nhardtf 1980) - h “

%,
u A

: ¥ . . 3
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LYo Decreas1nq Ovept Express1ons of . Pa1n

Ahother ?requent target of operant 1ntervent1on is

) \r

.overt expre§s1ons of patn Th1s includes v1s1b1e or audlble’
nonverbal émgnals as well as verbal reports of patn.‘SinCe
the appearance of spec1f1c pain behavior is- usua]]y“
'1d1osyncrat10 d1Fferent behav1ors are targeted for,each
pat1ent Typwca]!y” these behaviors are decreased by
:remOV1ng soc1al reinforcement ; thus staff are 1nstructed to
'Jgnore pain verba11zat1ons (Greenhoot and Sternbach 1974) .

’Remov1ng soc1al reinforcement 15 also descr1bed as fol]ow1ng

- .



‘Swenson- 1978) Unfortunate]y,eno data ex1§t as to the
';:effect1veness of th]S strategy nor ls it~ clear what g |
ﬁt:const1tutes a neutral response S1nce re1n?orcement 1s noti
controll?f//ihe.l1ke1y effect is that the relat1ve rate of"ft
_re1nf9»6ement for well: behav}or (act1v1ty) is greater than;;=*
" that for pa1n behav1or In other words, more re1nforcenenttr:
: 1s avatJable for we]l behav1or than for pa1n behav1or Thus;

-~

outcome measures may show a decrease in the occUrrence of

-verbal and nonverbal pa1n expre551on however pat1ents -
i

P reports of pa1n do not always show'such a dec11ne (Newman,

_)u

o

'Seres, Yospe and Garltngton

—h,

Several explanat1ons A
chave been g1ven for thts d1screpancy Fordyce (1976)

f 'suggested a Tag between observed pat1ent behav1or and the ih

’ ffgpat1ent's se]f report» Others s1mp1y d1sm1ss the d1screpancy

e

as another: 1nd1cat1on that self report does not correspond —
w1th aetual behav1or (Kremer, B]ocK and Gaylor 1981)

- fact, “few operant stud1es use a se]f report measure stat1ng

that such 1nd1ces encourage the pattent to focus on the pa1n '

;Lgb]em (Roberts 1981) When pa1n rat1ngs have been used,
’ they tend to decrease only moderate]ys(L1nton, 1982) It~1sy
d also d1ff1cu1t to assess the reported decrease in pa1n“'
= ratlngs s1nce each study tedﬁs to use a d1fferent scale of

1ntens1ty (rahge 3 100 d1sdr1m1nat1on p01nts)



_to env1ronments outs1de the hosp1ta1 sett1ng
ma1nta1ned Decreased uti]tzat1on has been reported in .

A‘_follow up stud1es by Ignelz1 Sternbach and T1mmerman,-»

. ] e o 3
‘ Malec, Cayner' Harvey and T1mm1ny, (1981) . P]annéd‘ "3 ;~:%€"
w

,forms of adJunct therapY. current research trends have R

era]izatiOn'

Genera11zat1on in the operant pa1n programs is measured

dn terms of med1ca1 services ut1]1zat1on A decrease in use

suggests that the: decrease in pain behav1or has general1zed

|

and 1s be1ng

(1977) Newman Seres, Yospe and Garlington, (1978). and
, B :

Ty

e é.ﬁ E

¢
genera11z§t1on strateg1es 1nclude teach1ng the spouse to

'y

‘recogn1;e and4u1thdraw re1nforcement for pa1n ‘behavior
~(Roberts and Re1nhardt 1980 Seres and Newman, 1976)
' Although *no systemattc stud1es have been done address1ng the

"vgma1nta1nence of. des1rab1e responses, Fordyce and Steger

y

,(1979) suggest that an un1nvo]ved spouse is a 11m1t1ng

jfactor in operaht program effect1veness Dther 11m1t1ng

factors proposed aﬂ*:dbmpenggttont,refusal to qFCPease ';», .gr

v.med1cat1on and faTlure of soc1§t re1nforcement to be

v

effect1ve Thus, the presence of these factors may also

_ I
'“prevent generaltzat1on and ma1ntenance outs1de the hosp1ta1

N !-\ i v

env1ronment

alysts of Pain Behav1or

o Now that the operant pa1n programs have been

E demoqstrated\io be. re]attveJy effect1ve compared w1th other

L focussed more on- analys1ng the cont1ngenc1es responstble for“';ﬁ

Lk
R S



o m1nute 1ntervals. Results 1nd1cated,vf1rst that such

A .
A.1 N L8
o ,,w"“ t

74"‘

the effec sT Thus the trend is toward inyestigation of
a51ngle va 1ab1es and as yet unexplored cont1ngency
“relatlonshdps For examp]e Klein#and Charlton'(1980),
"\recentlyvattempted to ana]yze pa1n ‘behavior of acute burn -

paﬂﬁents during treatment procedures They observedvverbal ,

1nteract1ons between pat1ents and staff recordlng
Lo
occurrences of complalnts and pos1t1ve statements in 5 ]

observations,canybe usgfulvin assessing-pajn,behav1or and,
'secon'ly{ that bositive‘statements‘occurred more fre uentTy'
,thgn pa1n comp1a1nts, even*when pat1ents were undergo1ng
.pa1nful treatment procedUres ) o S |
| Only recently has a 31m11ar observat1onal procedure
~~been used to analyse nonverba1 pa1n behavior (Keefe and
~~B]ock 1982). Five: categor1es of behav1or were observed
gr1mac1ng, brac1ng guarded movenent s1gh1ng and rubb1ng
Pat1ents were/attend1ﬁg a program for chron1c 1ow bacK pa1n
‘Resd%§& of the study 1nd1cated that the frequency of such
ybehav1ors was d1rectly related to sub3ect1ve pa1n rat1mgs

- and decreased w1th ‘the 1ntroduct1on of treatment Thereﬁore,‘f

aflthe authors- conctuded that observat1ona] record1ng of

... nonverball pain behav1or may be usefu] in ev\ﬂuat1ng

‘ﬂftreatment effect1veness $ o -_ :_' : ‘_ ]
) Sanders (1979) suggested that more attent1on be ~ A

A8

“focussed on antecedent st1mu11 in. pa1n behav1or; however;

& ufonly one study has thus far tr1ed to exam1ne poss1b1e

-

~d1scr1m3nat1ve stimuli. Block Kremer and Gaylor (1980a)
: = . : RN 4'
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'Although'Fordyce (1976) r

75
y
1nvest1gated reports of pain in chron1c low bacK,pat1ents

In one cond1t1on patients were told thelr spouse ‘was

observ1ng through a one-way m1rror In the other cond1t1on

“

“the same pat1ents were to]d that a neutral observer (ward
fclerk) was watching. Resu]ts 1nd1cated that when the patient

- thought a solicitous spouse was‘watch1ng, reports of pa1n

were greater than when they thought a neutral person was

*person may become a d1scr1m1nat1ve st1mulus for 1ncreased
‘pa1n behav1or

The effects of schedules of re1nforcement have not been .

¥

invest1gated in re]at1on téﬂc ron1c,pa1n management,

4

schedule to begin with,. tao-r1ng off toasome form of

SR TSR o .
flends a continual reinforcement

in-an app11ed sett1ng The'

poss1ble eff At of schedu]es of re1nforcement and the1r

tvapp11cat1on to chron1c pa1n management have been d1scussed

by B]ocKL Kremer,and Gaylor, (J980b). For example,’1n’the1r

;study'of variablestaffecting treatment outcomef'the authors

compared two groups of pat1ents rece1v1ng treatment - One

grouyp was rece1v1ng remunerat1on for be1ng 111 {3 e.;'

' workman s compensat1on, 1nsunahce benef1ts) and the second
group was not The compensatlon group reported more pa1n and\x

—lll

'showed 1esaﬂgmprovement over the treatment per1od than the

non compensat1on group Furthermore, compl1ance w1th

treatment protocols was cons1derab1y lower.for the

<”watch1ng Thus, 1t appears that the presence of a so]1c1tous ”d

Q



"compensattontgrbup (64%.compared wibth 84%) Similar results
“are reported by Hammonds, Brena and Un1ke1 (1978) |
Interestlngly, B]ocK et al. (1980b) d1scuss thelr results 1n;
terms of d1fferent1al re1nforcement of low rate respond1ng
{DRL) .. That 1s, pat1ents on workman 'S compensat1on attend
therapy and comply W1th treatment programs at the’ lowest
»"poss1b1e rate to ma1nta1n payment _but not‘suff1c1ently high' @
ﬁto benef1t from the program In conclus1on wh1le ]1tt1e'"
research regardwng schedule effects has biﬁF done, there is

.'1nd1cat1on that th1s.may be a useful area or further ,"

| 1nvest%;on,m oper"ant pa'm management . <
. T _
- F ce (1976 a]soaﬁpebulated’that av01dance

f;cond1t1on1ng 1s a process 1n$fperant pa1n beh v1or

¥

#

acqu1s1t1on Two Kmds of avmdﬁnce behaw% have been
fsuggested In the f1rst g;?nttmg pain 1thi’lv«lor may resu]t

Sin negat1ve re1nforcement 1n that pat1ents may effec§3Vely g ;

4

L avo1d avers1ve consequences such as go1ng to a JOb ‘one

¥ 3
_hates Although frequent]y d1scussed as secondary ga1n""no

':fsystemat1c study of th1s process has been undertaken

However the second reason avo1dance behav1or may develop 1s

g that 1n1t1a11y, the pat1ent was avo1d1ng the original

‘ nox1ous sttmulus‘ For example ]1mp1ng avo1ds the pa1nfu1
“consequences of ful] we1ght bearlng on a spra1ned anK]e S
‘Therefore, 11mp1ng may cont1nue after the injury has hea]ed ‘
;because the behav1or was so successful in avo1d1ng the |
"avers1ve consequence Fgrdyce $helton and Dundore (1982)
descr1be a s1ngle case study of patn behav1or whtch they )

- L
-
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.desertbe as acquired by avoidance‘éonditionigpu Ih their
study, wa]King;is re-established in the patientfsprepertoire
by shaping and reinforcing the speed of performanee

Another unexpdored area of pa1h behav1or is the effect
- of verbal and honverbal operant 1nteract10ns Since pain
hehav1or 1s.comprtsed of bothéVerbal and nonverba]
components,b1nteract10n effects seem likely. In addttion,‘
-both verbal and nonverba] patp behav1ors commun ig#

1nformat1on to med1ca1 personnel wh1ch is useoyV

nopverbal behav1or ‘may contr ‘

'-class1f1cat1on However, po¥'

) riﬁ'}se classes have not bee "lored in re]atqon to pain
7fb' . A]though Eordyce et al. (1981) speculate that

- patients. may Vary what they do accord1ng to how they feel, a

R

e

vary what they

further exten51on suggests that pat1ént;;‘r
do accond4hg~t6”ﬁ/w they/say they. feel ﬁﬁrthermore,
ipattents may vary what they say aqpord1ng to wha't they do
Thus, there may be "say-do" as well as “do-say" 1nteract1ons
in operani pﬁfﬁhbehav1or '”{-.? .', v; _ ' o .(
,; The say-do and do- say paradigm has’ been 1nvest1gated in
'other behaviors. 0r1g1nal]y,'1t was assumed that some - |
cohnect1on ex1sted betwee@wverba] and nonverba] operant
classes (Lovaas «1381). -The maJorLty of stud1es. however,
’focus on tra1n1ng 3§rrespondence between say1ng ‘and do1ng as

aweJl as do1ng and saying, espec1a11y in ch'ldren (Kar]an and
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Rusch, 1982;: Israel 1978) For adults, it is assumed that

correspondence is already establtshed (Tracey, Brlddel and

s

Wilson, 1874). Thus operant 1nteractlon in adult behav1or f

""‘4‘.'
has not rece1ved much attent1on

There 1s some ev1dence that operant 1nteract1ons may
effect pain percept1on in adults Bandler, Madaras and Bem
(1968) conducted a study us1ng an exper1mentallpa1n |
procedure SubJects were ass1gned to'a condition whereby |
they could e1ther endure qr escape electr1cal shocks Escape’

requ1red press1ng a lever A]though all shocks were of: tHe

‘,

same 1ntens1ty, subJects rated the escap ﬁbocks as-betng

grea&ﬁ;bthan those endured Thus, the auggprs demonétrated

o

that overt nonverba1 oehavtgr 1nf1uenced Judgeﬁents about

»‘pa1n 1ntens1ty These results support Bem s se1f percept1on
v 3
theory (1972) Bas%%on ‘Skinner’s (1953) ana]ysts, BQ

proposed that peop]e may make 1nferen3€s about pr1vate
%

events, including pa1n by observ1ng the1r own behav1or

&

‘Although the above exper iment demonstrated the effect of -
o nonverba 1 behavior on pain percept1on, Bem s theory a]scﬂ
suggests that any overt behav1or, verbal or nonverba] méy
A1nf1uence pain percept1on Hence OVEEtzbehav1or provides
. Cues used in the description of 1ntefhal events. In other
words, pain 1nten51ty may be partlally 1nferred from
'observ1ng one’s own behavior. | ‘ ©
Assuming Jnteractlon effects occur intpain béhavior,w

the quest1on ar1ses as to the poss1b1e forms of the:;uhl

o 5 e .‘w‘,' SR Y

‘1nteract1on Lovaas (1961) suggests that the relat1onsh1p
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: betweep\yerbal'and nonverbal response classes-may‘bg-

"described in several ways.  For example, the relat1onsh1p may

o
be due to the d1scr1m1nat1ve cue propert1es of one class for

related behavior in another response class ‘ibus ;alk1ng
about pain may be a d1scr1m1nat1ve stimulus for subsequent
nonverbal pain behav1or.,Another possible relationship is

that both categories.of‘responﬂes‘may have simflar if not

,the same consequences For example, a gr1mace or verbal

"jvdescr1%t1qqﬁpf paan may, elicit sympathy from an observer A

*,

fth1rd”boss1ble relat1onsh1p is that verbal behav1or may have‘

; l/

a d1rect1ng 1nfluence on nonverbal behav1or Thusm '”mm
. o

statement that one has a headaphe may prompt appropr1ate

1.-_\} -

vheadache behav1or w o ;’ '

Recently, Catan1a, Mathews and Shimoff (1982) further

; elaborated on possxble verbal/nonverbal operant 1nteract1on

in human operant respond1ng on a button press1ng task. Their

- results showed that shaped‘verbal responses controlled

nonverbal respond1ng However , control of- nonverbal

responses by'1nstructed verbal respond1ng was inconsistent.

This §hpl1es that 1nstruct1ng patients not to talk about

‘the1r pain may be less efféctive in producing a change in

pain behavior than changing the contlngenoles for verbal

LY

pa1n behawlor “t, : W
Although not addressed as an operant 1nteract1on,
Fordyce et al (1981) report a negat1ve correlat1on between

the verbal operant of compla1n1ng about'pa1n and the

,’nonverbal operant of exercise. In- their experiment, chronic

o



"the nonverbal |

,.mu1t1p1e compoﬂep

- appear to suppgrt the principles of'operant conditioning in

pain patients were observed during a physical therapy.
exercise session. Patients were instructed to exercise until
pain, fatigue or weakness caused them to stop.‘ComQJaints of
pain were observed and recorded by the attending physical

thegapist. Results indicated that the more exercise .

- performed, the fewer the pa1n complaints. This suggests that‘

hhv1or of exercise may, in some manner, be

ur

£ 5
contro]]1ng verbal pain behavior.
AN
As noted préylously, most .operant pa1n programs have

N TRPTeI

’sﬁﬂVerba} pa1n behavior is decreased and

* . N

e

,taﬁ¥1v1ty is 1ncreased as two separate operat1ons The .

3
“

poss1b1]1ty tha response may be controlling the other',- :
has not been ade uate]y 1nvest1gated The 1mp11cat1ons of
such effects are %nterest1ng to cons1der First, it may‘be

poss1b1e to- change one class of behav1or by chang1ng the

other.. Thus, decreas1ng verbal pain behavior may produce a

- change in nonverba] pdin behavior. In this manner, certa1n

comapnents of the operant treatment reg1men may,r1n fact, be'
superfluous Another 1mp11cat1on 1s ‘that decreases in .
nonverbal pa1n behav1or that precede decreases in pat1ents
report of pa1n (Fordyce, 1976) may actually represent a
temporary 1ack of correspondence between doing and say1ng
The lack of correspondence suggests that it may take ]onger
for nonverba] cues to produce changes in verbal behav10r
than vice versa.

In conclusion, studies reported over‘the_past 15 years

-



their app]ication fo pain behavior.. ,Hopefully, future
endeaVorslwiil remain tied to opérapt mefhodolpgy and will
continue to analyze the cont1ngenc1es of which pain behav1or
is a function. Operant pain management programs have
suecessfully,utjaizedwa-number of methpds in changing target
behanghp. inereasihQXECt{Vity,»decreasipg drug intake and
decreasing overt pain behav;or’have all been effectiyely |
manipulated.‘Research.in‘operant‘pain behavior is now
persuing a more dnal?tic approach 1p an attempt to identify

f'd1scr1m1nat1ve stimuli and exp]ore the effect1veness of

B VR

}
part1cu1ar reinforcers. One .area of potential 1mportance,ﬁei)

yet 1argely uhexplored, is the interaction of verbal and

. )
nonverbal'OperantsJin_pafn behavior.
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o L T Y S ST R e )
, SR Procedure foi Motor}Taske I
Grip étre ‘and,’ Maas, 198!) ‘v‘fi';‘i B
Prebedure' ’A‘W',isqseated in a\chair ijﬂ,f‘vhtg.-
- b) Inflate ‘cuff of sphygmomanometer £Z&zo
o "II,. millmmeters of me%cury‘f_;;@tﬂ'f f. .}V/K
' ‘305‘91ace ouff in. subJects' hand with the dlal
o J?facing the experkrenter .‘ ‘)/, / "V{' |
'; ) d)fTest the non- domlhant hand jlrst then the_h
: L domman‘t hand | o :
e) Repeat procedure thrée t1mes and recordk
B rtW'ﬁthe mean readlng (mlnuS\gO) Lo
‘, Inst'ruetlons / , ) N _; e |
fhv: f"'fejlt'Please Hold thls dev1ce 1n yo;rdleft hand :-f
."to measure you1 grlp '*_ |
;360-.f['i:.f72{16rip as hdrd as you’pan .

1';3‘32,Now grlp ‘the dev1ce w1th you other hand
anq,grip as nard as you can.; -,' v,‘L 
| 4 Now repeat 1t w1th the opp051te hand

Card Turnlng (Agnew and‘Maas 1982)/ 'f. Y, ,‘h_/'_-f'
Procedure a) SubJect is seated at 2 table i;dfe K yﬁrﬁ‘
' m",k b) A row of 5 cards (5 X 12cm) 17 Placed ‘on f:”

B the table« . “j‘; »'/ﬂ' o

c) Demonstrdte the method of plcklng up. end :
¥ o ;' hold;ng the card e.g. |

Pl i h‘y{j‘l.-u51ng the second thlrd and fourtn '

flngers opposed to the thumb

-
e



-

3.

2 turn‘card from a pronated to 8

. . éupinated position.»‘;_ f;ij;ffyf‘
- d) The time the subject takes to‘turn over
S all carda for each hand is. measured nouw o
"7b~~l. o dominant hand flrst ";,/U"' RN .
'JInstructionS"T:( UEON f[ “, e '~y;g7.43"

o the cards over as quickly ‘as you can >‘ﬂt

G J‘ startlng w1th the card on the far rlght

»

Don't worry about plac1ng them neatly

Ready? Go

[

2 Now use your rlght hand

»
Walklng 50 feet

LI

: Procedure f a) Measure and mark 50 feet contalned w1¥h1n.~

i&gg”"o ) a longer dlstanoe where subject ‘can walk
| unlnterrupted | | ' .
. b) Have subJect stand at startlng p01nt'g

"c) The lee the subJect takes to Walk the

| marked ddstance 1s recorded

-

Instructlons

i

1 When I tell you to: begln walk to the end

T4 ’ ) L N

. . of the hall. Ready? Begin.

1. U81ng your 1eft hand when I say "go" turn='f‘



