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ABSTRACT
A group of five mentally retarded,-institutiGﬂgjjied residenéé
received training in cue-controlled relaxation. The-effectiveness of
this training was assessed via within-session changes in heart;rate
- and skin temperature. A multiple b;se]iﬂe desigﬁ;acréss subjects was
employed, combined with an écross-sessicﬂs reversal. A withiniséssic
x,,j reversal was also employed in order to establish the effectiveness of
the cue. The therapi§t's subjective ratingsbaf relaxation were
compared with physiological measures. The resﬁiEs showed that three “~__ ~
the five subjects res;onded consistently to the,thEEEEht yithzsmaTT
magnitude heart rate decreases. These small heart rate decreases
~ were also exhibited during the treatment phase of the withinéseésioﬁ

F

-reversal. - Heart rate decreases also correlated quite éveﬂ with the 4
therapist's subjecfive ratings of relaxation. [t was concluded that the
cue-control relaxation training program had & small- but directiomally —- -

) consistant effect on the subjects' heart rates. It was also

N concluded that behavioral mgakures may beiusefu1'indicatars of Weat-
ment effectiveness. The implications for future rese;rcﬂ‘NEfe ajso
discussed. ) \
L
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' N CHAPTER I
. INTRODUCTION o o
Object{ves -

The purpose of this study is ‘to examine5{§;~effectiveness of a
relaxation training brogram when used with institutionalized menta11y'
retarded persons. \Iti;,study attempts t; answer.the following

questions: 1) Is progressive relgxaiion training an effective means

-

for inducing relaxation when it is used with institutionalized,

mentally retarded individuals? and 2) If this training is effective,

.can the relaxation response be paired with @ stimilus in order that

the stimulus may be used by these indfviduals as_a cgf'to jnduce the
Areléxation»respbnse? ) '
Overview )

~ Cue-controlled relaxation may prove to be an easy and effective
method of improving the mentally retarded individual's capability for
self-control. This may lead to a greater genera]izétidn of therapeutic

effects, as well as an improvement in the self-image af these menta]]&

* retarded individuals.

Training in cue-controlled relaxation may be effecfive in the
control of agitated states for retarde& individuals. These agitated
states -can result in disruptive behaviors such as ge]f-injury,
Aggression,Athreats, and tantrums.‘ Disruptive behaviors occur.‘
frequeht]y on wards for the mentaI}y,retarded (Burchard, 1967). These
behavior§ are often annoying and res%stant to treatment (Thorne &
Shinedling, f§70). - Many therapeutic techniaques such as punishment,
time-out, di%ferential reinforcement of other behavior, and ovér-

correction, have been applied with varying degrees of success (Webster
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& Azrin, 1973). There are very few studies which have examined the

=

effectiveness of kelaxation trafining with the retarded.. The effects of

relaxation with the ?EtaFdEdQSﬁg cfteﬁ*demﬂnitraﬁed‘thraugh changes in
béhavioral indices (Harvey, Karan, Bhargava & Morehbuse, 1978; Steen &
- ZurifP, 1977; Webster & Azrin, 1973; Ince, 1976).

_ To date there s no research demonstrating the physiological.

‘e

"effects of relaxation training with the meptally retarded.  This studdy.

attempted to examine the effects of relaxation training and a cue-
control procedure on the heart rates and skin temperatures of five
ﬁoderate1y fetar%gd adu1t§@ Using pre- and post-session difFeéénces
_ in’the;e physiological measures, this study employed a multiple
baseline design, ;céﬁined with across and within session reversals.
The therapist's subjective ratings ;f treatment effectiveness were

" compared with éhysialogicaI'measuresi The State-Trait Anxiety
Inventory for Children (STAIC) was empiayeé as a self-report measure

'of tréaf???t effectiveness. Selected scales of the Adantive Behavior

Scale part-l (ABS-II) were employed as an indicator of any transfer of

treatment effect from the training room to the residential unit.

[
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CHAPTER I1
REVIEW OF THE LITERATURE , .

-

-Historical Back@round.

Muscular relaxation has long been con51eered as an 1mportant
factor in the treatment of var1ous‘Esychophys1olog1ca1 and stress-‘
related d1sorders Rooted in the meditative practices of eastern
philos@phies, current relaxation training procedures fﬁgure prom1nent]y

~in a broad range of clinical treatments. Ihe value of taking time to

relax hes been recognized for many years in eastern cultures where .

relaxation orocederes such as'yoga, Zen meditatién' and othen forms of -~

medﬂtat1on have been practiced for centuries (Smith, 1975). 'Recent1y

. western society has adapted these meditation techn1ques into a var1ety

ress- re]ated djsorders that are affect1ng_peop1e in western
civilization (Benson, 1975). ‘

-One of the'mbsg extensively used relaxation procedufes was -*
developed by Edmogd Jacebsop (1938). Jacobson, as a physician,
heaLized the impe;tanee of rest and relaxation in the treatment of
sfres;:related'disprqers. He also réalized that in most cases, merely
insiructing,a patienf to relax was insufficient and that a more
structured procedure was required. Jacobson carried out a series of

:inVestigations in an.attempt to develop an effective means of achieving
a state of neuromuscular relaxation. Hé also attempted to uncover the
phyfiological and'psychological effects of this stafe._
¢ Jacobson hypothesized that 3 reduction of muscle tension would

result in a corresponding reduction of autonomic nervous system

ypular relaxat1on procedures - This popular1ty could be based in

_ %

¥
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B ! activity through some centrally media;ed'feedback system. The
| Uﬁtechnﬁque which he developed for acquiring muscular relaxation

cansisted of:

1) having the subject in a Eamforta£%é§PEC1i;ing position,

2) employing alterndte tensing and relaxing exercises for major

' e _ .

ﬁ - -

-3) thé\gradud! reduction and elimination of muscular contractions

muscle groups., and

umtil the exerciSes onsist of only passive relaxation.

Jacobson frequently asked his subjects for self-reports of
féé]fngé or tﬁaughts in order to increase their own awarenesé'of!the
presence of tension or relaxation. He was ast;Dne of the first to
employ a b%QFeeéback technique by developing an instrument which vy

* allowed-him to measure the level of his subjeets'7electramycgraphic

(EMG) responses, and provide them with verbal feedback (Tarler-

Benlolo, 1978). ¢

Jacobson's procedure remains as the most widely used relaxation
technique today. Few researchers or clinicians gdminigter thigg
trainfng for the two hunéred sessions which Jacobson prescribed, as
the effectiveness of even brief training has been well established

(’ (Davidson & Schwartz, 1976). %\\

-

In Germany, Johannesgézhultz developed a system of exercises which

he called autogenic training (Schultz & Luthe, 1959) at about the saﬁe
. time that Jacobson was developing progressive relaxation in the Uﬂiied
States. Schultz had grown dissatisfied with the clinical application
of hypnosis. He fauﬁd that some of his clients grew ax;essige]y
- dependent on the hypnotist while others seemed to be unable fo enter a

hypnotic state. Since many of his hypnotic subjects frequently

B



reported sensations of heaviness and gaﬁmth, Schu]tz surmised that
these sensations could be the clinically valuable properties of
hypnosis, and that they ﬁight be made available through Gthersmeans
(Stoyva, 1976).

Schultz then deve1aped a series of exercises which combined
relaxation and auto-suggestion techniques into a set.cf six stanéérd
exercises requiring passivé concentration. The basic foci of these
exercises are: 1) feelings of heaviness and warmth in the extremities,
and 2) the regulation of cardiac activity and fespifagian, abdominal

. warmth, and cooling of the forehead (Schultz & Luthe, 1969}: These
exercises ar; to be practiced in a gquiet room, with dim.1ights, in a
comfortable reclining position. '

The sequencing and aragreisiaﬁ of the exerciseé is based on the
needs of the individual. The the%apist‘gets feedback concerning the
patient's progress through regu1aé_repafts of the sensations experi-
enced during. the exercises. The patient is also asked to employ these
exercises frequently in daily home practice sessions.

According to Schultz and Luthe, thé regular practice of these
exercises results in a psyzhaphysiolcgiéai shift from the ﬁgrmal state
to the autogenic state which activates recuperative and nofmaifzing
brain mechanisms that are usually inhibited. The shift to the auto-
genic state is facilitated by conditions which result in a reduction
of afferent and efferent impulses, and by the Eegulaf, short periods
of passive concentration upon the autogenic phrases (Schultz & Luthe,
1969). |

Autaéenic training}may be thought of as axmethad for modifying the

individual's response to stress by replacing a high arousal,
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sympathetic response, with a low arousal, parasympathetic response.

%

Learning the autogenic exercise may take anywhere from a few weeks to
. several months, depending on the abTliyy of the patient.= Autogenic
training has been applied to a formidable number of stress-related
disorders, and is well researched with respect to psychophysiological
effects (Tarler-Benlolo, 1978).

During the 1940's and early 1950's, North American interest in
the topic of relaxation declined. pIt was only after Wolpe's intro-
duction of éystematic desensitization therapy in 1958 that interesf
was renewed in this area (Davidson & Schwartz, 1976). Orawing upon
Jacobson's work with progreséive re]axaﬁion, Woipe (1958) theorized
that a state of muscular relaxation would Eerggysiciagica11y
incompatible with, and inhibit an anxiety response through a process
he called "reciprocal inhibitienf., Wolpe developed a more efficient
relaxation program consisting of six twenty-minute sessions with two
daily.home practice sessions. He then incorporated this practice with
systematic desenéitizatian_ At this time, much of the research on
progressive relaxation concerned its role as a facilitator in the
systematic desensitization process.
Current Applications i

There is considerable evidence painting to the effeétiveness of
re]axation't%aining wgén usgd in conjunction with_desensitizati@n for
the treatment éf phobias and ﬁsgch@samatic disorders (Tarler-Benlolo,
1978). However, progressive relaxation training has been used more
recently as a treatment technique on 1ts of; as Jacobson orfginally
intended (Franks & Wilson, 1980), as well aggbeing an adjunct to

treatment programs for anxfetyérelated problems. A variety of
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broadening range of clinical populations, problems and behaviors.
Relaxation traiping has been used recently in programs designed to
rel ieve headaches (Chesney & Shelton, 1976), insomnia (Pendleton &
Tasto, 1976), seizures (Ince, 1976; Wells, Turner, Bellack, & Hersen,
1978), hypertension (Graham, Beiman, & Ciminero, 1977), hyperactivity
(Putre, Laffio, Chorost, Marx, & Gilbert, 1977), self-injurious
behéviar (Steen & Zuriff, 1977), éﬁd autistic behavior (Cautela &
Groden, 1979).
The Cue-controlled Procedure

The increased use of relaxation training wa% accompanied by a
concern regarding the generalization of the relaxation response to
s%tu;tians occurring beyond the confines of the treatment room (Counts,
Hollandsworth, & Alcorn, 1978). The amount of transfer of office
procedures to real life situations was subject to a great deal of
individual variability (Gurman, 1973), In an effort f% increase the
generalization of the relaxation resa@hse, Cautela (1966) described
the technique known as cue-controlled relaxation. At about the Same
time, Pau} described a similar technique which he called conditional

‘relaxation (Ewing & Hughes, 1978). This appraaéh consists of training

iin deep muscular relaxation followed by the pairing of a cue word with

breath exhalations while the client is relaxed. Through repeated
pairings, the cue wcrd functions as conditioned stimulus whisﬁ should
elicit the relaxation response (Reeves & Wallace, 1975). The cue-
GOﬂtrﬂiied relaxation procedure has a number of advantages. Not only
does this procedure faci¥¥f§§; generalization, but it does not require

that the client possess any imagery skills. The cue-controlled



procedure attempts tb make the individual less dependent on the
therapist by‘teaching'the client a general coping skill which can be
used without therapist contact, after the client has learned to
generate his own cues (Barrios, 1978 a)f

Cue-controlled relaxation hés been applied with varying succgfs
as a treatment technhique in its own right, as well as'being inciu&ed in
some multi-component treatment packages. This technique has also been
applied to a broad range of anxiety-related problems such as test
anxie}y'itounts, et al., 1978), public speaking anxiety (Gurman, 1973),
naitbiting (Barrios, 1978 a), multiple anxiety reactions (Barrios,
1978 b), seizures (Wells, et al., 1978), and phobias (Reeves & Mealiea,
1975). Brady (1973) treated a variety of anxiety-related disorders
such as stuttering, phobic anxiety, obsessive thoughts, and insomnia,
using a miniature metrono;;~that.c0u1d be worn behind the ear,~£o cue
the relaxatién response. This current widespread use of cue-controlled
relaxation is indicative of the current tendency among behavior
therapists to develop techhiques which teach the client a generalizable
coping skill that may be implemented with minimal therapist contact
(Barrios, 1978 a). .
Relaxation with the Retarded

Recently clinicians and researchers have begun to explore the
_possibility of apglying relaxation techniques to stress-related
behaviorS‘Of the mentallyv retarded. Webster and Airiﬁ (1973) applied
a technique which they called required relaxation, as an overcorrective
procedure for disruptive behaviors. While this procedure was far -

removed from the tension-release procedure originally prescribed by

Jacobson, Webster and Azrin (1973) demonstrated that a relaxation



training procedure could be applied effectively with clients who were
.designéted as profoundly, severely, and moderately retarded. Steen - '
and Zuriff (1977) treated the self-abusive beﬁavia; of a prgFQUﬁgly
retarded woman. Their procedure incorporated the‘gfsduai removal 6?

restraints with positive reinforcement Tngent on su-c:ul’ly

relaxing a speckfic musc]e group on Command. Peck (1977) reported on

of relaxation training combined with systematic
>~ o
Nsitization for-the—treatment of fear in mildly retarded adults.

Wells (et al., 1978) used cue-controlled relaxation in the treatmeat of
a mildly retarded woman's psychcnﬂtcr seizures. Harvey, Karan,
Bhargava, and Morehouse (1978) made use of relaxatf?n training in a
multi-component treatment of violent temper outburgts in a moderately:
retarded wnmén. More recently, Lessen and McLain (1980) demonstrated
the effectivehess of relaxation training combined with Galvanic Skin -
Response (GSR) biofeedback training in the reduction of hyperactivity
in educable mentally retarded children. The emphasis in these cases
has been the use of self-control strategies with the retarded (Kurtz A

Nefsworth, 1976). 'Progressive relaxation training may be a viable

technigue for facilitaffing selficontrol in the retarded (Peck, 1977).

The Definition and Measureméent pf Relaxation

Exactly what is meant by a stz

te of relaxation is difficult to ‘;
define. _This complexity arises due to thE'muffipTE components involved
in relaxation (Davidson & Schwartz, 1976). The relaxed state is .
generally thought of as an increase in parasympathetic activity, a

Sgdecreased level of muscular tension, and a decreased level of cognitive

| anxiety. There is a question of the degree)of Feiqxatia;. Can'gﬁ

individua;%gf relaxed in one bodily area and not in others? If
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relaxation is defined as a decrease in args¥al: is there a particular |
point at which it can be said that an individual is relaxed? Thérg is
also a question of the relative importance of the somatic and cognitive
components of relaxatfon. Is it possible for an individual to be
physically reTaxgd, yet cognitively anxious? Some investigators

employ @4¥g physiological indicators, others rely only on standard
aﬁfgety questicﬂafrgg, and still others employ. a combination of .these
two measures (Davidson & Schwartz, 1976).

Jacabsgn (1938) fiied to define the process of relaxation by
'EESEFibing its effects. He specifically deiizgzted two categéries of .
effects elicited bygfelaxaticn. Jacobson considered changes in musc¢le
tension, heart rate; and respfration to be the somatic effects of
relaxation whilg decreases iﬁ mental and emotional activity ;ere
considered to be cognitive effects.

Jacobson (1938) realized the importance of both the—eodnitive and

the generation of thoushts and feelings is not possible when the
skeletal muscles are relaxed. Wolpe (1958) seemed to - follow Jacobson's
ratignalg in assuming that the absence of proprioceptive feedback

from Féiaxed'skeiet31 muscles is the factor respansjbie for the
inhibition of anxiety during sygtematic desensitization (Davison,
iQSS)* This line of reasoning would 1eaé one to assume that it is
impassfble for an individual to be physically relaxed and cognitively

anxious at the same time.\ If this was pﬂssibiei it would cast doubt

upon the perfipheralist position of Jacobson.

Davidson and Schwartz (1576) point to the common per7ppa1 reports .

from individuals who are physically tired and somatically ‘relaxed vet



-

unable to sleep because their "minds are racing". iAddressiﬁg tﬁfs
controversy, Davison (1966) cites studies from the animal 1iteréturg
demonstrafing that a totally curarized animal can acquire avaidﬁﬁée
lTearning when a shock is paired with a previously neutral stimuiﬁs_
On the basis of this evidence, Davison cofcludes that a drug-induced
state of complete muscular ré1axatiap is not incompatible with anxiety.
It is important to note Ehat curare does not completely inhibit
efferent motor commands; it, impij prevents their overt expression.
This fact led D;viscn to puiékﬁ7%ard two hypotheses as to why trainiﬁg
in muscle relaxation inhibits anxiety. One suggested that the state-
of muscular relaxation under curare is quite different from self-
induced relaxation, and that perhapé it is a seTF—prcéuced aTteratién
of efferent-ﬁe:sages, r#ther than a decrease in proprioceptive !
feedback, which is important for the inhibition of anxiety. The other
hypothesis suggests that relaxing one's own muscles through relaxation
training may creaté a positive affect state which in turn inhibits
anxiety.

wﬁile this research does not verify that it is possible to
generate cognitive activity with no effect. upon somatic process, it
does point out the importance of studying the relative contribution of
each’component to the relaxation process. Rachman (1968) also dn;kia
distinction between muscular and mentx 'Sgiaxaticn while examining the
role of relaxation in desensitization therapy. He states that the
relaxation described in many clinical reports and experiments may be a
feeling of calmness which is écarce?y related to the actual degree of

muscular tension. It may be this sense of calmness or mental relaxa-

tion, rather than somatic relaxation, that is the essential component



in desensitization therapy.
| Stressing the“ossyble importance of cagﬁitive relaxation leads us
irto _the réa]m of mentalistic concepys. While it is possible to define
. somatic relaxation as reduced mﬁécfé activity accompanied by redﬁﬁed
efferent motor commands (Davidson & Schwartz, 1976), cognitive 2
relaxation must bé def%néd as a subjective feeling of calmness.
Muscular relaxatfon is easily measured. However, subjective feelings
of ca1mﬂess can be quantified with much less precision.
Cogn%tive Measures ' !

Anxiefy inventories such as the Taylor Manifest Anxiety Scale
(Taylor, 1953). the State-Trai;i@hxietyalnventary (Speilberger,

GQPEUChl & Lushene, 1968), the Affect Adjective Checklist (Zuckerman, k
1960), and the S-R Inventory of Anxiousness (Endler, Hunt, &
Rosenstein, 1962) have a1l beén used to evaluate the effectiveness of
?éiaxatieﬂ training and other anxiety reducing techniques. However,
due to tﬁe fact that these inventories include many items canéerninq
the somatic e]ements of anxiety, they cannot be classif1ed exclusively
as caqn1t1ve measures of anxiety reduction.

Behavior therapists cDﬂ:huniy assess the effectiveness of relax-
ation tréfning by aski%g the client to indicate on a ten-point scale
how he feels. A rating of ten would indicate the most anxious the
individual has ever felt, while a ratiﬁgxcf one would indicate complete
relaxation, as if the client was about to fall comfortably asleep
(Rimm & Masters, 1974). This assessment technique does not fall
exclusively within the cognitive dcmggn due to the fact that it relies
on the individual's perception of his state of relaxation. The

bindividuaY may be attending to, and assessing, his cognitive and



somatic levels of re1axat%en. However, Riddick and Meyer (1973)
demonstrated that subjective reports of calmness often contradict
physiological indicators. !

Many researchers have recorded electrodermal responses as an
indiréct measure of cognitive activity while studying various aspects
of relaxation {Alexander, White, & Wallace, 1977; Mathews & Gelder,
1969; ﬁcan, 1979; Schandler & @r%ngs, iS?E), Eiéctr@dermal activity !
has been employed frequently as . an index of arousal and emotional
‘activity. However, the many contradictory findings in the literature
has led to widely varied interpretat;@ns-af these measures (Edelberg; u
1972). 'In an attempt to clarify these complex relationships,

Kilpatrick (1972) examined electrodermal activity {n res?anse to -
various cognitive activities. His results indicated thai phasic .
electrodermal activity (skin conductance response or SCR) is a good
index of autonomic emotional activiiy, while tonic skin conductance
(skin conductance level or SCL) seemed to be azgoad indicatnr of

changes in cognitive activity. - | N

Somatic Measures | ‘

Somatic measures of relaxation are usually quantified with the
aid of physiological monitors. Electromyography (EMG) is frequently
empia;ed as a dependent variable in numerdus studies of relaxation
(Ewing & Hughes, 1978; Mathews & Gelder, 1969; Paul, 1969; Schandler &

Grings, 1976). Since EMG is based on the detection of"

action potentials produced when the muscles contract, it is primarily
a measure of scméti: activity in specific muscle sites (Blanchard &
Epstein, 1978). In studies of relaxation, EMG is typically recorded

3

from the forearm (Mathews & Gelder, 1969; Paul, 1969) or the frontalis
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muscles (Haynes, Mosely, & McGowan, 1975; Reinking & Kohl, 1975;

. Schandler & Grings, 1976)5! It?is genera11i)acc2pted that frontalis EMG
is a better indicator of overald bodily relaxation thi? EMG from the
fu?ea;m, This is dde to the fact that the frontalis i§ difficult to
relax, so that when this muscle group is relaxed thé relaxation should
‘gemeralize to other parts of the body (Davidson & Schwartz, 1976).

However, there is no conclusive evidence to indicate that EMG
control for one muscle group will reliably produce changes in any other
muscle graup (Eianchérd & Epdtein, 1978). In fact, Burish and Horn
(1979) ;:de that an arousal manipulation condition had very little

effect on subjects' EMG responses.  While in clinical application,
: S

Carter, Kondo, and Knott (197S)xfnund that GMG feedback and pragreséive

muséle relaxation training both led to significant decreases in
frontalis tension levels. ’

Heart rate is. also a popular dependgnt measure in many studies of
relaxation frainiﬂg (Carroll, H3F2i11ier, &*Watson, 1979; Lehrer, '1972;

widespread measurement of heart rate: it is relatively easy to measure,

and it is subject to control by both the sympathetic and parasympa-

\

thetic bradches of the autonomic nervous system. Even though there is

evidence indicating that heart rate primarny reflects somatic
processes, this measure may at times be confounded by other factors.
Cérr@11 (et al., 1979) found that askiné subjects to imagine specific
scenes produced increases in heart rate even when the scenes were
peaceful and relaximg. This supports Lacey's (1967) proposal that
cardiac acceleration is associated with cognitive act?vity, since this

activity demands the active rejection of external stimuli. A decrease

14
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in heart rate should be indicative of increaseéxggfasympathetic

activity, as well as decreased cognitive gctivity. Therefore, heart

rate decreases should be reflective of tH relaxation®response, even

though biofeedback studies have demaﬁstr ted that large scale increases
are much easier to produce than 1ar§e scale deéreases (Blanchard & .
Epstein, 1978).

Blood préSSUfE and ‘ art rate are more cﬁése1y related to state

anxietyifnan any other physiological measures (Johnson & Spie1berger,

1968). However, blood pressure is difficult to monitor on a CDﬁtiﬂuDUSr'

basis as it varies ?ram moment(to moment between two values; the
“ + highest value being the systolic oregsure, and the lowest value being
the diastolic pressur!e (Blanchard &‘ipste-in, 1978). Blood pressure is
often used as an indicator of the effectiveness of relaxation training
(Grahgm, et al., 1977; Johnson & Speilberger, 1968; Schandler & Grings,
1976; StEthE; 1978)i; The work with blood pressure is mainly centered
on cltnical, biofeedback treatment of sustained elevated blood
- pressure for which there is no physiological explanation (essential
hypertensionf). This is not surprising since hypertension is considered
| to be a major, widespfead health problem (Blanchard & Epstein, 1978)i
Skin temperature increase was PEpofted by Benson (1975) to be

characteristic of the relaxation response. Boudewyns (1976) has also

shown that skin temperasyre tends to increase ‘after relaxation training
and decreases™y er!coﬁzztigns of stress. An increase in skin
temperature is causey by the increase in peripheral blood flow which
accompanies the parasgmpathétic response of vasodilation. A decrease

is caused through the action of the sympathetic response of

vasgconstriction. Biofeedback researchers have found that iﬂﬁqsrmaTs

¥
. et
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it is generally easier to Fraduée skin temperature decreases
(Blanchard & Epstein, 1978). -

i Respgraticn'i§‘a1ge Frequent?y‘emp1ayed in studies of relaxation -
training (Mathews § Gé1der, 1969; Paul, 1969; Schandler & Grings, -

1976). Whike most studies of relaxation simply employed respiration

_ rate, this does not appear to be as sensitive a measure as methods

which measure the relative contributions of abdominal and thoracic
components of respiration (Stoyva, 1976). : ' .

It remains unclear whether expected changes in .physjological
measures are equivalent to a state of re]axati@n. It has been
demonstrated that there is often a poor réTatianship betwe%g physio-
logical measures and self-reports of anxiety (Mathews & Gelder, 1969;
Reinking & Kohl, 1975; Riddick & Meyer, 1973). It may be that
cognitive factors plaw a large role in relaxatian{ such that change§
in physiological states may be a necessary, but not a suf?icient,

condition to infiuente self-reports of relaxation (Blanchard & Epstein,

>

1978). _ o - - : 7
o ~ j) , ; \ ”
Behavioral Measures L

" Behavioral measures are employed in many studies of relaxation in
order to assess:thereffegtiveness of various procedures in éhe
treatment of stress-related behavior. Ratingsrof overt signs of
anxiety have beén used to assess the effectiveness of various
treatments of speech anxiety (Gatchel, Hatch, Maynard, Turns, &
Taunton-Blackwood, 1979; Gaidffied & Trier, 1974). Headache Frequéhcy. \
du%aticn, and severity have been fépcrted in order to assess the
effectiveness of various treatments in the relief of tension headaches

(Chesney & Shelton, 1976). Self-report measures of the latency of



sleep onset have been used as dependent measures in the treatment of
insomnia (Haynes, Sides, & Lockwood, 1977; Pendleton & Tasto, 1976).
Barrios (1978 (a)) used nail length as a dependent measure in fhe
treatment of chronic nailbiting. Seizure frequencies Qere employed to
assess the effectiveness of relaxation .training in the treatment of
sejzures (Ince, 1976; Wells, et al., 1978). Steen and Zuriff (1977)
empioyed frequency counts of bites and scratches as a dependent
measure in the treatment of self-injurious behavior. In the treatment
of disruptive b avior with the retarded the frequency of tantrums is
often recorded as é“dependent measure (Harvey, et al., 1978; Schneider,
Ross, & Dubin, 1979; Webster & Azrin, 1973).

Haynes (et al., 1975) state that the ultimate criterion for
assessing the differential effectiveness of various relaxation tra}ning
techniques must be overt behavior change.. Physiological and self-
report measures may be important indicators of the'immediate effect of
relaxation training on the individual; however, the clinical utility
of these procedures can oqu be assessed through behavioral measures.
Relative Effectiveness of Relaxation Techniques

Davidson and Schwartz (1976) point out that the different
str#tegies employed in relaxation techniques produce different
physiological response patterns. However, due to the absence of a
theoretical foundation, and the lack of standardized procedures for

- ) .
biofeedback and relaxation training, it is very difficult to make

meaningful comparisong between studies. Tarler-Benlolo (1978) states

that it is difficult to reach any definite conclusions regarding the
relative effectiveness of various procedures due to the extreme

variability in methodofogies. The results of studies comparing

17
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- relaxation tra1n1ng with biofeedback are somewhat c&nf11ct1ng
Neverthe]ess, mast stud1es indicate that either method can effectively
produce positive results (Tarler-Benlolo, 1978).

Recent research in?icates‘that EMG biofeedback and progressive
muscle‘relaxation are equally effective in producing»EMG reductions
(ﬁ}anks & Wilson, 1979). Qualls and Sheehan (1979) point out that in
some studies EMG biofeedback was found to be as effective as a no-
feedback control in reducing.EMG measures. They;point out that this
dichepancy could be dué to inaividua1 djfferences in capacity for
absorption. They conc]uded that sbbjects with a hféh capacity for

“absorbed attention and imaginative involvement relaxed more in the
no-feedback condition, which allowed withdraQa1 from the external S

environment. However, conditions such aé’biofgedbéck, that impose an
attentional demand, might be preferable for subjectslwith‘; limited
capacity for absorbed attention and imagfnative involvement.
In comparing the phys1o%eg1ca1 effects of re1axat1on tra1n1ng
and hypn051s, Paul (1969) found that while relaxat1on tra1ning had a
vsignificant]y gredter eff:ZE\SE\somatic measures of relaxation, both
treatments led to similar reduc;>shs¢4n measu;es of cognitiveianxiety,
Davidson and Schwartz (1976) postulated that wh{le hypnosis can be
considered as a purely cognitive procedure, progressive relaxation
training affects both somatic and cogn1t1ve doma1ns They point to
Paul's (1969) results for confirmation of the hypothesis that reiax—

P

(/ ation procedures which primarily affect somatic processes will be the
x . - ! A

L

\ .
S most effective in the reduction of somatic ahxiety, while techniques

focusing on cognitive activity will be most effective in the relief of

g

cognitive anxiety. . . /
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These studies illustrate that ‘the effectiveness of various relax-
ation training procedures is detgrmined by a number of factors. The ‘
characteristics of the procedure must be considered in conjunction with
individual éharacteristics, and th; type of anxiety which the
individual experig?ces. It would seem however, that an effective
treatment would inéorporate procedures affecting both the cognitive and
somatic domains.

Rationale

Cue-controlled relaxation could be used with the retarded in am
Disruptive behaviors frequently occur on wards for the mentally |
retarded (Hamilton, Stephen, & Allen, 1967; Burchard, 1967). Not
only are these behaviors annoying, but they may often endanger the
safety of others, as well as being resistant té treatment (Barnétt &
Bensberg, 1965; Thorne & Shinedling, 1970). Residents who exhibit '’
these behaQiors often cause major disruptions and therefore they are
often excluded from training classes and community placements (Lyon &
Bland, 1969). Treatment of these disruptive behaviors often fails due
to a delay between the disruptive act and staff reaction to the
disrﬁptions (Barnett & Bensberg, 1965). At times staff may require ggg
authorization before applying some consequences (Barnett & Bensberg, “
1965), or the qbnsequence may be so distastefﬁl that it is applied
only as a last resort (Webster & Azrin, 1973). Tf‘inhibitcry
Consequences are to be effective in reducing the frequency of disrup-
tive behaviors. they must be applied consistently, immediately after
the disruptive act occurs (Azrin & Holz, 1966).

In order to minimize the delay between disruptions and Feactians



to them, the treatment shn‘ ¥ not be distasteful, unduly coercive, or

stressful (Webster & Azrin, 1973). One attempt to meet the above
is time-out from positive reinforcement. Time-out is a temporary
withdrawal of reinforcers (Ferster & Skinner, 1957) which usually
con;ists of secluding the disruptor in a barren room. Timefﬂut
seclusion has been used effectively to reduce the Frqugncy of mgny
problem behaviors (Bostow & Bailey, 1969; Burchard & Tyler, 1965; Repp
& Deitz, 1974; Tyler & Brown, 1967; Wolf, Risely, & Mees, 1964).

-However, in some cases time-out seclusion may'rESuTt in tant%ums‘ané
other emotional behavior such as’Ffeézing,'trenbiing,:and wettiné
(Pendergrass, 1971). At other times the use of time-out may actually
increase the frequency of problem behaviors (Solnick, Rincover, &
Peterson, 1977).

Foxx and.Azrfn é1972) have developed a procedure called

"Overcorrection” or "Restitution" in an attempt to i;hiPit

undesirable behavior without emotional side effects. In overcorrection,

i

intensive training in appropriate behavior is given in that the
disruptor is required to rectify the effects of his disruptive
behavior. Webster and Azrin (1973) state that many disruptive -
behaviors such as selfafnjury, pﬁgsica1 aggression, threats, crying,

screaming, cursing, and tantrums are often preceded by an agitated

state. The overcorrection in these instances could be directed toward

the agitated $tate, rather than towards the disruptive act. The

overcorrection used is practice in being calm and retaxed. Therefore,

agitated disruptors were required to spend an extended period in
relaxation in their own beds. Disruptions resulted in extensions of

-~
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the~time period, while refusal, in the case of one subject led to her
being restrained in bed.

‘}here~have been many recent advances in training the mentally
retarded. Even though this research is highly relevant, it fails to
affect the day to day work with the héndicappedg Staff t?éined,in
workshops complain that on returning ;D their jobs, théy are not given
the opportunity to use what they have learned (Mittler, 1977). R
However, cue-controlled relaxation should be relatively easy to apply
in an institutional setting.

A program of cue-controlled relaxation could offer some advantages
in dealing with problematic behaviors of moderately retarded édu]tsi
Cue-controlled relaxétion requires that ward staff follow a simple set
of instructions, and record thé occurrence of behaviors. Ward staff
are not responsible for the delivery of reinforcement or punishment.
This is a relatjvely small infringement on the time of alreddy over-

burdened staff, |as well as'é safeguard against the abuse of the

MacNamara /(1977) states that behavior modification programs are

often abused in institutional settings. He cites a case in which the

“behavioral methods suggested by a consulting psychologist were

subsequently twisted into cruel and unusual punishments. % program of
cue-controlled relaxation does not even require the reinforcement of
appropriate behaviors which Mansdorf, Bucich, and Judd (1977) cite as
one of the weakest training skills of institutional ward staF?.
Schneider, Ross, and Dubin (1979) éuccessfu11y uged a procedure
which involved the operant training of an alternative response (the

sitting fesponse). This response was paired with the verbal
”w



instruction "sit" in a variety of settings. Cue-controlled reiaxatiunzif
is also an alternative response paired with a verbal cue.

Hawever; cue-controlled relaxation differs in that its main
emphasis is on self-control rather than on external control. -Many
current reseérchers are emphasizing the use of se1F—cantralvteéhniques
with the mentally retarﬁed (Harvey, Karan, Bhargava, & Morehouse, 1978;
Mahoney & Mahoney, 1976; Kurtz & Nefsworth, 1976). It is felt that the
teaching of self-control has implications for more efficient use of
staff time, as well as benefitting the generalization of therapeutic
gains, and the resident's 5elfs¢an;euﬁ (Harvey, et al., 1978).

There are not many studies reporting on the effectiveness of
re?axatienitraining procedures with the retarded. Many of these
studies empigyedaaﬁ A-B design using'FréQUency of a specific béhéViQF=!
as_a dependent measure (Ince, 1976; Shaw & Walker, 1979; Steen &
Zuriff, 1977; Webster & Azrin, 1973). The results of these studies

. o
have generally been positive. However, due to the limitations of the

experimental designs eﬁp?ayedi they offer only weak conclusions
regarding the effectiveness of the treatment (Hersen & Barlow, 1976).
}arvE;ﬁrEi al., 197?)’emp1@yed an A-B design with a multiple baseline
~across situations. However, the relaxation training was incIudeﬁ in

a multi-component treatment package and the relative effectiveness of
the réiaxation training praéedure could not be determined. ﬁeiTs (et
al., 1978) employed an A-B - A-B design and established that cue-
controlled relaxation was effective in the tEeatment of seizures for a
mildly retarded woman. Stu;ies that employed physiological measures
gave biofeedback infermation to train a specific physiological

response, and then used measures of this response to illustrate the



“effectiveness of re1axation'training (Carter, Lax, & Russell, 1979;
Lessen & McLain, 1980). |
The present study investigated the effects of relaxation training
and a EueacantFQTVpraeeduﬁéfgn physiological, self-report, and third-
party report mgasures for the retarded. It was predicted that the
relaxation traiﬂingiand cue-controlled procedures would. produce
- consistent reductions in heart rates and increases in skin temperatures
for the mentally retarded subjects. Decreases in state-anxiety were
expected as a result of relaxation training. There Qas no change
expected in thé third-party report df behavior problems in the
residential setting, as there was no attempt to generalize the relax-

ation response across settings. v



CHAPTER I11

Research Design

The study presented here employed a muifig1e baseline design
across five subjects, combined with a reversal design across sessians.
After establishing baselines (A), the treatment (B) was sequentially
applied to each subject. The muitiple baseline procedure suppiies
indirect evidence for the treatmﬁpt effect uﬁen a change in. the
dependent variable(s) occurs fa;fghe treated 5g§ject, while measures
of the dependent variable(s) for untreated subjects remain unchanged
(Hersen & Barlow, 1976). The across session %eversal (A-B - A-B) was
added to thi; desig% in order to St?EﬁgthéEsi;E conclusions whzijfﬂg
could be derived regarding the treatment's effect on the target
behaviors. A within'segsicnvreversai was included in order to
demonstrate the effectiveness of the cue-control procedure.
Subjegts

The subjects for this study were referred from the group home
division of the Michener Centre in Red Deer, Alberta. This institut én

. 1s a residential treatment centre which serves approximately 1,600

mentaiTy retarded residents. Residents who were referred for treatmdr
indulged in tantrums, or destructive behavior, or became easiiy;gggg .
All of the residents who were referred for treatment were tested on\
thg Peabody Picture Vocabulary Test (PPVT) in order to estimate their
receptive language abilities. Subjects were selected on the basis of
their PPVT scores, as well aéitheir availability for participating in
a continuous long-term program. The overall raw score mean on the

PPVT for the subjects who were referred for treatment was 64.4, The

24
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mean raw PPVT scores for the subjects chosen for training was 79.4.
The range of the PPVT raw scores for the selected subjects waSaif to
87, This reflects a range in mental ages from 8 years 9 months, to
12 years, 5 months. The sample caﬁsisféé of three females and two
males, with an age range from 19 to 36 years old. Five subjects (51,
52, S3, sS4, S5) we%e se1ectedﬁfgharder to ensure that at least three
would complete the training program. All five of the subjects, -
however, completed all of the experimental phase§ and are theref@re,
included in the final analysis. While three of the Ffi; subjects
received regular medications, these were held constant throughout the
experimental condfitions.
Measuring Devices -

Heart rate was m?ﬁitered through thevdetect%on of finger pulses
via a photoplethysmograph. The photoplethysmograph reacts to changes
in light intensity caused by a change in blood volume as a result af a -
heart beat (Weinman, 1967). The probe consisted aF‘g 1ight source and
a photo-detector. The light source was a gallium a%sinide»iﬁfrared
“emitting diode, Supp1%ed with 30 milliamperes of current, with a power
of 3 miTliwatts, and a wavelength of 9,400 Angstoms. A silicon photo-
tF&ﬂSduCéF was used as the light detector. The probe was placed on
the ring finger of the subject's right hand. The number of heart beats
were counted and digitally disglayed after each minute. Heart rate
was recorded in this way for a five-minute period before and after each
baseline and treatment session. The pre-session and post-session
readings were averaged. The pre-session mean was then subtracted from
the pogt‘sei;inn mean, giving a change in mean heart rate for each

session.
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~ Skin temperature was monitored directly using the Biotic Band.
This band consists of a photo-chemical strip which was worn on the
subject's right wrist. The subject's skin temperature is displayed
digitally, within .14 degrees Celsius, as the chemicals react to the ~

subject's skin temperature. Skin temperatures were recorded after

‘each minute for a five-minute period before and after each session.

The pre- and post—sessicﬂ:readings were averaged. The pre-session mean
change in mean skin temperature for each session.

The State-Trait Anxiety Inventory for Children (STAIC) was’
developed by Speilberger, Edwards, Lushene, Montuori, and Platzek 7

(1973) especially to measure anxiety in children nine to twelve years

| of age. It may also Qé used with older children who are below average /;

in abi?ityi State anxiety (A-state) is thought of as a transitory
that ﬂuc};uate over time. Trait anxiaty (A-®rait) is considered to ‘
a relatively stable characteristic of anxiety proneness, or the
individual's tenaenéy to experience states of anxigtyi

The test-retest reliability coefficients ™ j, the A-trait scale
is moderate, ranging from .65 - .?1_ Since A-state should reflect the
influence of situational factérs at the time of testing, low test-
retest correlations for this scale should be expected. The actual
coefficients reported range from .31 - .47, A measure of internal
consistency would be more a@prapijate for this scale. The alpha
reliability for the A-state scale is reported to range from .82 to
.87. The :\pha coefficients for the A-trait scale were .78 to .81

(Spielberger, et al., 1973).
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The therapist's subjective rating was a score, on a scale of one
to twenty, which was assigned by the therapist Eefore and after each
session. These ratings were made before any ph}sia]agi§a1 measures
were recorded. These ratings were based on the subject's gross motor

behaviors so that scores would be reflective of the following

behaviors:
Rating T Behavior
1 Fidgety, cannot sit still.
5 Sits, but still fidgets.
Cey 10 Sits caimly.
| 15 Relaxed, sittiﬁgggp.geyes closed.
20 Relaxed, slumped in chair.

The Adaptive Behavior Scale part II (ABS-I1) s a behavior problem
@hé§k1%st designed ta provide measures of maladaptive behaviors for
‘retarded individuals (Nihira, Foster, Shellhaas, & Leland, 1974). For
the purpose of this study particular sub-domains were se1ectedi from
the ABS part II, which seemed to have the greatest probability of being
affeciéd byrre1axatiaﬁ training. The five sub-domains which were
selected for analysis are presented below with their respective mean

reliabilities.

Sub-domain : | Mean Reliability
I Violent and Destructive Behavior .59 ¢
VI Stereotyped Behavior and 0dd Mannerisms < .62
X Self-Abusive Behavior .49
XI Hyperactive Tendencies | .57
XIII Psychological Disturbances ¢ ' .45

(Nihira, et al., 1974).



Procedure

Prior to the first baseline session, the STAIC was administered
to each squect. An ABS part Il was also completed for each subject by
the residential staff. To accommodate the sequential application of
the treatment, baseline measures were taken for varying durations.
There were five baseline sessions for S1, seven baseline sessions for

S2 and S3, and nine baseline sessions for S4 and S5.

The treatment procedure followed the guidelines of Bernstein a5§>
Borkovec (1973) with a few minor alterations. Bernstein and Borkovec
(1973) recommended that the slight movement of an index Fiﬁger should
be used to signal that a particular muscle group has reached a
specified level of relaxation.r It was observed that th;s procedure -
seemed to be overly distracting to the subjects, who seemed to be
unable to understand hdw to follow these instructions correctly. Peck’
(1977) made similar observations, therefore, it was decided to omit
this practice. Another s1ight.a1teration was required for 53. This
subject seemed to respond quite slowly to the relaxation training
procedure. As a result, in session fourteen, S3 was asked to repeat
the phrase "slow down, unwind, and relax", after completing the
relaxation training procedure. This slight alteration inApracedure
seemed to be quite helpful.

At the beginning of each session, the subjects would be allowed a
five-minute adaptation period. At the end of this period, the thera-
pist would rate each subject's level of relaxation. Then heart rate
and skin temperature were recorded after each minute of a Five*mjnute
period. The baseline condition (A) was free of any experimental demand,

except that subjects were asked to assume the same semi-reclining

N



position that would be assumed fn the treatment condition (B).
Training sessieﬁs were condycted by the experimenter/therapist
Féilauing the schedule set down by Bernstein and Borkovec (1973) with
a%iy slight changes for individual differences in responsiveness.

At the end of each session subjective ratings, heart rates, and skin
temperatures we%; again recorded. ]

Cue-Control ,

The cue-control pfﬂeedeé was introduced by the therapist during
vﬁhe four muscle groups, recall aﬁd counting session (Bernstein &
Borkovec, 1973). For each client this occurred somewhere between
sessions 20 and 23. Counting from one to ten uas;chssen as the
stimulus with which the reiaxatim;r?espanse would be paired.
Initially the therapist ccﬁnted alone. In the next session the
subjects were asked to count along with the therapist, Eounting to
themselves. In the following session the subjects were instructed to
use the cue-control procedure independently. Thus, theitreatment
progressed Frog a fairly intrusive gét of tension and release
exercises, to é relatively inobtrusive instrLﬁtign to use the cue-
cantrol procedure. |
Within-Session Reversal _

The within-session reversal was implemented after subjects used
tﬁe cue-control procedure independently. Subjective ratings, heart
rates, and skin temperatures were recorded as in previous sessions.
The effect of this procedure was displayed via minute by minute
fluctuations in heart rate and skin temperature across baseline and
treatment phases. After recording baseline data, the subjects were

asked to use the cue-control procedure. Measurements were again

f
i
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recorded. This was followed™Ry a return to baseline and a reinstate-
ment of the cue-control procedure.
Across-Sessions Reversal _

The acrﬁssésessions reversal was introduced iﬁﬁedjately after the
within-session reversal. This praéeduﬁe consisted of a return to
baseline for two sessions without practising the relaxation training
procedures, followed by the two final experimental sessions in which
#e relaxation fraining procedure was reintrodd&edg After the final
session, the STAIC was administered again and the residential staff
QEre again asked to complete an ABS part Il for each resident.
Sessions . |

Sessions were agf mately 45 minutes in duration, two times a

week. Each subject fFained individually. The number of trafning

sessions required for each subject ranged from 14 to 18.
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- ! CHAPTER 1V
RESULTS | .
The results from both the heart rate and the skin.temperature
monitors are graphically presented in Figures 1 to 10. These graph;
are plotted so that data éeiﬁts that are above the zero level will -
reflect a change in the expected direction. ‘TthEFDPE; an increase in
skin temperature and a decrease in heart rate will be indicated by a
rise in the data points. Heart rates are recorded as The mean
difference in beats per minute, between the pre-session and post-
session measures. Skin temperatures are 3153 recorded as the mean
-=difference in degrees centigrade, betweén pre-session and post-session
.measures. R
Heart Rate
- The i:;i1ts in Figures_1 to 5 show that heart rates decreased
after each subject was trained in muscular relaxation. Table 1
displays ﬁhe mean difference in.heart rates for the initial baseline
(A) and treétment (B) phases. Here it can be seen that each subject
evidenced an average decrease in heart rate ranging from -1.4 to -12.49.
beats per minute below baseline levels. The subjects>52; S4, and S5 . ,
displayed the largest decrements in heart rate during the treatment.
A1l three of these subjects consistently responded to the treatment

phase with decréases in heart rate. The assumption that the treatment
of the five SUbjetts responded with heart rate increases. When the

treatment was reinstated, all subjects responded with decreases i

heart rate.
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The data for S1 does not show as great a hearE rate feductianbin
phases is sma]1; and at some points in the treatment phase S1 résponged
with decreases which were not as great as those recorded du;ing the
baseline phase. There is only a slight bit of evidence for the
effectiveness of the treatment with S1. During the withdrawal phase
S1 responded with the only heart rate increase that was'recorded for
him. After the treatment was reinstated, S1's heart raté decreases
wefe comparable to those reéorded during ghe baseline phase. From this
evidence it can not be concluded that the treatment had any consistent
effect On Sl's heart rate. ! '

The results for S3 also }ef1ect A‘re1ative1y small reduction in
heart rate. In this case, however, it should be noted thag S3's last
hearf rate increase was recorded in session 13. After this point in
treatment, S3 responded consistently with decreases in heart rate. o
The dr;matic effect of the reversal phase in this case also° lends
support to the assumption that the treatment was a significant factor
in the reduction of S3's hea}t rate.

Skin Temperature /

The results in Figs. 6 to 10 show the mean change in skin

temperature within sessions for each subject. These resuits reflect a

relatively inconsistent fluctuation in skin temperatures across all

program phases. Table 2 displays the mean temperature differences re-

f
corded for each subject in the initial baseline and treatment phases.
Examination of thig table reveals that four of the five subjects
responded with s temperature decreases during the treatment phase of

the program. TheSW¥changes in skin temperature are opposite in



direction from the changes which should be espected as a result of
relaxation training.

The only subject to respond to the treatment with a mean

.

temperature increase was S1. Examination of Fig. 6 reveals that thisk'

change is not directionally consistent, and that the magnitude of
these temperéture increases is often smaller than those recorded |
during baseline sessions. During the withdrawal phase S1 responded
with a sliéht temperature decrease as well as a small temperature
increase. There was no noticeable change in skin temperature after
reintrodqc?ng the treatment phase. ‘,-\

The skin temperature data for the remaining four subjects is
graphically displayed in Figs. 7 to 10. As seen in Table 2, these
subjecﬁ; responded to treatment with an overall mean decrease in skin
temper;ture. Visual inspection of Figs. 7 to 10 does not reveal any
COnsistent‘vafiatioh in sk{n teqberature changes with respect to the
treatment. The temperature ghanges which were recofded during the
”treatment phase are we11 w1th1n the range of the differences observed
during baseline. The data from the reversal phase does little to
confirm the presence of any treatment effect. There was only one
notab1é response to the withdrawal phase froﬁ S5. This subject .
responded with a rg!atiVely large temperature increase for the first
withdrawal session. The next withdrawal session resulted in a temper-
ature 1(crease which was comparable to tho&e increases recorded in the
treatment phase. After the treatment was re1nstated there was no
noticeable change fn S5°'s skn temperature response. This evidence

indicates that overall the subjects' skin temperatures did not varv

consistently as a result of the treatment.
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Within-Session Reversal

"Figures 11 to 20 display each subject;s hearl rate and skin -
témperature for the within-session reversal which was conducted in |
order to establish the effectiveness of the cue-c;ntrol. Examination
of this data reveals that all subjects responded to the cue-coﬁtro1
procedure with a decrease in heart rate. With the return to baseline,
each subject responded with a heart rate increase-followed by another
heart rate decrease when the cue-control procedure was reintroduced.
This data indicatas that the cue-control procedure was effective in
reducing the subjects' heart rates.

Examination of the skin temperature data seems to indicate that
the cue-control procedure had no consistept effect on the subjects'

skin temperatures. S1's skin temperature was relatively Atable across

-.'both the baseline and cue-control ﬁgrjcds for this session. At fifst
glance it may appear that tﬁe subjects responded to the cue-control
proéeduré with decreases in skin temperature. However,. thé fact that
the subjects' skin temperapure responses do not fluctuate &onsistent]y
within the reversal period of this session, seems to indicate that
these skin temperature changes are not the result of a E;;%EAent éffect.

Most of the subjects displayed dig}erent response patterns across
the phases of this session. The skin temperatures recorded for Sl
were relatively stabie across the entire session. All of the other
subjects responded to the initial treatment phase with decreases in
skin temperature. However, on the return to baseline, these subjects
again responded with decreases in skin temperature. On the reintro-

duction of the cue-control procedure, $2 and S5 had no change in skin

temperature while S3 responded with an increase in skin temperature and

\
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S4 responded with a further skin temperature decrease. This evidence
indicates that the cue-control procedure did not consistently
influence skin temperatures.
State-Trait Anxietyyinventory for Children

Table 3 displays each subject's STAIC scores recorded during the
baseline phase and after completion of thé treatment phase. T-tests
comparing pre- and post-test means revealed a significant decrease on
‘the state anxiety scale (t = -3.92, df = 4, p <.05) as well as a
significant increase on the trait anxiety scale (t = 2.78, df = 4,
p < .05). A decrease in state anxiety was expected as a result of

treatment. However, there was no change expected for the trait

1
i

anxiety scores. .
‘Therapist's Subjective Rating

Biserial correlations were calculated Eamparinggchanges in the
therapist's §ubjec£ive rating (SR) of relaxation with changes occurring
in heart rate and skin temperature. The SR scale was chosen as the

\

pre-session and post-session ratings, was selected as the point of

dichotomous varfable. The median point, a difference of +5 between
division. This variable was then correlated with the pre- and post-
session mean diFFereﬁge‘seares for heart rate and skin temperature.
The resulting correlations are displayed in Tabie 4. Examination
of this data reveals that the therapist's subjective ratings of.
relaxation correlate with the heart rate responses of four subjects,
well beyond the .01 canfiﬁence level. While S1's heart rate does not
: correlai: well with SR, the changes in Sl's skin temperature do
correlate with“SR at the .05 level. This data indicates the thera-

pist's judgement of the effectiveness of relaxation training correlates



very well with some physiological measures.
Adaptive Behavior Scale part II

The pre- and post-test scores for the five selected scales of the
ABS - II behavior problem checklist a?e presented in Table 5. Titesfs
for correlated sampies revealed that there were no siénificant
differences between ﬁre—:and post-test measures on any of the five
scales (t's = 1.49 to 1.63, p > .05). This result should be expected.
considering that there was no attempt made to generalize the %eIaxatiQn
response beyond the boundaries of the training room.
Multiple Baseline | a

The multiple baseline prgéedure offered very weak support for the
treatment effect. This supporting evidence can anly be seen in the
heart rate data. Examination of Figures 1 to 5 reveals that 51 showed
only slight changes in heart rate differences during the treatment
phase. - displaying no noticeable treatment effect, while other subjects -
were still in the baseline phase. The only supporting evidence from
the multiple baseline procedure can be seen in the data for S2. In
sessién 9, 52 seemed to begin a trend of iafger heart rate decreases.
At this time 54 and S5 were still in the baseline phase, displaying
Tittle change in their heart rate differences. Subject 3 was also slow
to respond to the treatment. Changes in heart rate differences for
this subject indicate a treatment effect well after tHe treatment
phase was introduced té S4 and S5.

;he multiple baseline procedure offers na support for the treat-
ment effect with the skin temperature data. Most of the changes in
skin temperature recorded during the treatment phase were well within

the range of the changes recorded during the taseline phase.
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CHAPTER { v
DISCUSSION

The resuiﬁs indicate that relaxation training and the cue-control
procedure affected the heart rates of the subjects who were trained in
these procedures. This effect was evidenced by the fact that subjects
consistently responded with heart rate decreases when the treatment was
applied. Skin temperatures, on the other hand, did not seem to Se
affected consistently by the relaxation training or the cue-control
procedure. The STAIC indicatéd thqt there was an expected decrease in
state anxjety; however, there was also an unexpected increase in trait
anxiety. The biserial carre]atigné indicated that thekﬁherapist's
subjééfive ratings of relaxation correlated very well with the changes
in heart rate for four of the five subjects. The one subject with
subjective ratings that did not correlate well with heart rate, did
display a significant correlation with skin temperature. As expected,
there were no significant changes in severity of behavior problems as
measured by the five selected sacles of the ABS. The multiple Sase1ihe
procedure offered very .weak support for the treatment effect.

[t is curious to note that while a treatment effeét was evidenced
through chénges in heart rate, there was no noticeable consistent
effect evidenced through changes in skin temperature. While both of
these measures ére considered to be indicators of parasympathetic
activity, correlations among physiological indicators are typically
reported to be quite low (Paul, 1969; Duffy, 1972). Duffy (1972) also.
states that single systems are often better in yielding consistent
relations with psychological variables than combined results across

systems. It is also possible that for most subjects, skin temperatures
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were more greatly affected by some factor which was beyond experi-.
mental contrel. King and HDﬂtgnéery (1931)7Found'they could produce
the most dramatié changes in skin temperature by instructing subjects
to utilize muscular activity in combination with éxterna? feedback.
Fee&baﬁk alone, or feedback combined with instructions to relax, were
found to have 1ittle effect on the subjects' skin temperatures.
Zuckerman (1971) pointed out that different subjects vary in respon-
siveness across autonomic systems, so that the majority of subjects

will have a most powerful, or most likely response channel. This

response specificity among subjects could-account for the fact that 5k

was the only subject who displayed a slight amount of success according
to the skin temperature data. This could also account for the fact

that S1 was the only subject for whom SR and mean skin temperature

- changes were significantly correlated.

= o8
Many biofeedback researchers report that it is easier to produce

- skin temperature decreases (vasoconstriction) than it is to produce

skin temperature increases (vasodilation). However, it is also

commonly reported that it is easier to produce the sympathetic respénse
of heart rate increase rather than the parasympathetic responée QF
heart rate decrease (Blanchard & Epstein,A1978). In biofeedback
studies, Surﬁit, Shapiro, and Feld (1976) found that while there were
large individual differences in the ébiiity to modify skin temperatures,
the average skin temperatufc-increase was found to be .ZSGC;‘ The

small magnitude of these changes indicates that a precise measuring
instrument must be used in order to acéurate?y reflect skin temperature
changes. The error of measurement for the biotic band is *.14°C.

While this seems to be an accurate temperature recording device, the



error of measurement s quite large when compared to the average skin
temperature increases which have been recorded in biofeedback studies.
This suggests that while the biotic band might be_a useful instrumental
aid in the home practice of skin temperature control, it cannot be
used as a replacement -for a thermistor probe in the /?(;Efatéry
setting.
" The fact that changes in SR scores Ebrf!l!teﬁw!T1ijfﬁ“fﬁanges
.in some physiological measures for all subjects is a mattgr of interest.
Regardless of the magnitude of the error of measureme;t for the biotic
band; the fact that SR correlated well with skin temperature changes
for S1, the poorest heart rate responder, can not be ignored. Not
only.does this f&ct Support Zuckerman's (1960) findings that different
subjects respond more markedly on different autonomic systems; it aisu
" suggests that the therapist's subjective rating may be dependent upon
a more glebal aspect of relaxation which is not restricted teﬁény |
particular physiological measure.

This correlational data indicates that the therapist's subjective
ratings may be an accurate reflection of the effectiveness of relax-
ation trainiﬁg, which should be reported in the literature more often.
The validity of this measure could be assessed more accurately using
a larger sample and a greater variety of physialagica1 monitors. This
avenue of study may be important, considering the fact that in a
majority of the clinical applications of relaxation training there is
often no standard, objective meéSure of the effectiveness of procedures
which were employed. Luiselli, Marholin, Steinman, and Steinman (1979)

) revlsisd severity studies that were published over a three-year period

which attempted to induce muscular relaxation. They found that in 70%



of these studies there was no indication tﬁat the relaxation training
procedures employed were assesseﬂ.é»ﬁhiie subjective ratings are bound
to be confounded by the therapist's bias, the rating is easy to apply
and it is free of the demand characteristics related to self-report
?imeagures, and the respaonse specificity of elaborate phyiigicgical
measures. 7

The results from the STAIC {ndicate that subjects had signif{cant
reductions in state anxiety, as well as significant increases initrait-
anxiety. This result was quite unexﬁe¢téd since Stoudenmire (1972,
1973; 1975) has repeatedly demonstrated that while state anxiety is
sigﬁ%fﬁtant1y reduced as a resuit of training in muscle relaxation,
trait anxiety measures remain unchanged. The discrepant results whigh‘
were found in the present study sugges} that self-report measures may
nat be very reliable -indicators for a retarded population. The actual
test-retest reliability should be examined with a Targer sample from
this population in order to assess how closely this reliability
caefficientrappraximates the coefficients reported by Spié1berger (et
al., 1973).

The scores from the ABS part Il indicate that the subjects'
behavior on their units did not change as a result of relaxation
training. This result was expected. There should be no change in the
subjects' behavior until after an attempt has been made to generalize
the relaxation response beyond the confines of the training room.

The expected support for the treatment effect was not obtained
through the multiple baseline procedure. According to the data for
changes in heart rate, there appears to be a great deal of individual

variability in responsiveness to the relaxation training procedure. As
~



a result, some subjects who were introduced to the treatment phase
displayed very little change in heart rate differences within the time
period that other subjects were allowed to remain in the baseline |
condition. It might bé said that the succeeding baseline intervals
were too short to clearly emphasize the treatment effect. This may be
true, however ei;ninatian of Figures 1-and 3 reveals that S1 and S3
responded to relaxatfon training very slowly, according to their heart
rate differences. HWitholding the treatment from the other subjects
until S1 and S3 had displayed a treatment effect would have resulted
in an unreasonably long baseline period”for S4 and S5. v |
It seems as though relaxation is.a-skil] (Bernstein & Borkovec,

1973) whith‘is acquired at an idiosyncratic rate. This being the case;

for illustrating the effectiveness of relaxation training.
It is interesting to note that S3 required a slight change in

procedure to facilitate relaxation. Examination of Fig. 3 reveals that

S3 responded with a heart rate increase for the last time in session 13.

After this session, S3 was instructed to forget about the fidgety

nervous behaviors that she frequently displayed. Instead she was

over until she felt calm. Not only did this slight shift in procedure
result in more consistent heart rate decreases., but the effects were
This observation supports the proposal of Davidson and Schwartz (L??S)

that different relaxation training procedures lead to different
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Summary

The main finding of this séudy was that most subjects responded
to relaxation training with small degreases-in heart rate. The
cue-control ﬁrgeedure also seemed fa be effective in eliciting a
small heart rate decrease. Skin temperatures did not vary
systematically with relaxation training. The therapist's subjective
ratings were found to be accurate reflections of changes iﬁ heart
rate for most subjects, and it seems to be a good estimate of some
. global aspect of relaxation. The self-report measure (STAIC) was
found to be of questionable value with is population. The
reliability of this measure when used wjgzsﬁ'Titarded population
should be examined. Third party reports (ABS part Ii) indicated
there wés 60 signiiﬁcant change in the subjects' problem behavior;
on the home unit, indicating the necessity of training for
generalization. |
Conclu®ion ) )

The main consideration 0f this study has been that a decrease
in heart rate is a reflection of parasympathetic activity which is
indicative of the relaxation response and the effectiveness of
relaxation training with a retarded population. However, given the
confounding factors of the response specif{city of physiological
measures, the demand characteristics and dubious validity of self-
report measures, the best indicators of the effectiveness of relaxation
training with the retarded must lie in behavioral measures. Establish-
ing the existence of a consistent physiological reacﬁion may be
important, but improvement in the quality of the retarded person's

life can only be measured through the duration and frequency of
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id ;{E@;ated behaviors.. . ~
Future Research «~

There are many questions left unanswered with regards to
relaxation training and the retarded. In the course of this study, it
ias}n@ted that the retarded c1iénts could not relate any pleasant
scenes, or ;imes}when_they had been very relaxed in the past. It may

be interesting to examine the relative effectiveness of procedures
which rely mostly on verga] imagery to induce relaxation with a
retarded population. “Considering the questionable reliability of self-
report measures with the retarded, it might be useful to imnclude a
self-report measure along the lines of a relaxation thermometer. This
rating could be'campared with physiological measures in order to
examine its validity. ;

This study did not iﬁcarpatate a biofeedback compéneg%i It may
be warthwhile to incorporate biofeedback training with relaxation
procedures, leading to a more efficient means of inducing the
relaxation response with the retarded. It may even be possible ‘to
operantly condition certain physie1ngié51 responses with non-verbal,
Tower functioning retar&éd individuals. The relative effectiveness
of internally vs. externally generated cues could also be examined.

In a group design, the effectiveness of relaxation might be
examined with sub-classes of the retarded population. Classes could
be divided on the basis of IQ, age, organisity, or any other factor
which might be relevant. How effectively the relaxation response is
generalized to other situations bthe retarded alsb needs to be

examined.
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Limitations
The conclusions which can be drawn from the multiole baseline .
across subjects design are Timited in that there is mo indication of
the generalizability of the relaxation training effects to members of
various sub-categories of the retarded population. There is also no
indication that the relaxation response can be generalized beyond the
laboratory setting. The need for Further\?esearch in these areaé is
‘c1ear1y indicated. A further examination BF the efFectivenessegf the
cue-control might have been employed by monitoring the effects of the
cue-control procedure prior to any-training iﬁ*FETHXitiaﬁ; The effects
of the relaxation training program were demonstrated mainly through a
change in average heart rate within-sessions. The effects of this.

. - v
training may be more clearly demonstrated by employing a greater
variety of physiological measures and behavioral indices. <
Fni}nw-up _ , - ;g_gfr

Upon the completion of this study an attempt was made to general-
ize the relaxation response to each subject's home unit. In a three
‘month follow-up unit staff indicated that in three of the five'zases

‘ 3
the relaxation procedure was used regularlv, and that it seemed to be

effective in redd%ing the severity of problem behaviors.

The relaxation procedures were discontinued for one subject who
developed a serious medical condition which required surgery. At this
time the subject became extremely paranoid and would not trust either
the therapist or unit staff members. The relaxation procedures were
also discontinued for another subjéct who seemed to be gaining 1itt1é '
from the regular practice. |
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Mean Heart Rate Difference in Beats per Minute
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