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y ABSTRACT
vF

It has been well documented both'clinically and

v

-

experimentaliy that psychQIOgical'factors affect carbo-
hydrate metabolism and influence the daily regulation of
glucose levels in diabetic patients. This is pqrtiéﬁlarly
krue in juvenile diabetics who are insulin depéndent and
who suffer from the chronic stress and anxiéty of having
to live with the illness while attemptiﬁg to project the
image of themselves as not'being differént from their non
diabetic peer;.
. In spite of the basic understaﬁding of the interaction
between tﬂé physical illness of d;ébetes aﬁq the psycho- -
social functioning of the child, few attempts have been
made to 1mprove the course and control of diabetes through
psychologlcal intervention procedures

The present study:was_designed to detefmine whether
diabet}c control codld be improved through the direct
psychologiqal,manageﬁent of stress and anxiety; ‘The study
consisted of two phases. 1In the first-phaée five poorly

v .

controlled female diabetics ranging in age from 15-18

vears were used as subjects. All were seen on an outpatient

- basis over'a six month period. - A single subject format

emplofing a multiple baseline design across subjects was

used. The -independent variable used in the phase was a



T,

technique known as anxiety management training.
Baseline,-gttention—cqntrol,-and treatment data were

collected on a number of deééndent measures. Subjective

estimates of anxiety and tension by each subject were

gathered on a bi-weekly basis using the Multifactorial
L

Scale of Anxiety. Diabetic control was assessed daily

using the Diastix method and weekly using the quantitative

glﬁcose method.

kS 4

-
R

Data on the five subjects suggested that improved

‘control of stress -and anxiety had a positive effect on \H'

diabetic regulation. Decreases in urine glucose levels

using both urine testing methods were found. However, no

decreasés in the subjects' personal assessment of tension

and angiety were evident.
' . - The second phase of the study was desigped to
investigate whether the decreases in urine glucose levels
were due to cognitive or physiolog%cal effects of improved
anxiety managé%ent. n

Three poorly controiled female diabetics between 13
and 17 years of age,rﬁere hospitalized for ten days each.

A single subject format employing an alternating treatment

design was used. The independent variable used was the

“abbreviated version of Jacobson's deep muscle relaxation

fechnique.



~

Baseline,attention-control and treatment data were

.

collected on blood glucose, urine glucose, EMG and
subjectively experienced relaxation levels during the

two hour test period each day. Results on the three

_-subjects were inconclusive with regards to clarification

of the mechanism(s) involved in reducing glucose levels.
It was pOSlted that a combination of cognltlve

and phy51olog1cal factors weres responsible for the

reduction in urine glucose levels found in the first

_Phase of the study. An attempt was also made to explain

why the subjects cognitive assessment of their anxiety

levels dld not decline with phy51ologlca1 1mprovement

" in diabetic control.

v
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| CHAPTER I
INTRODUCTION AND REVIEW OF THE LITERATURE

Since the earliest description of diabetes mellitus,
there has been much spe;ulafion regarding the relationships
between emotional'factors and the disease. Over the years a
number of'investigators have attempted to shed additional
light on this matter. The notion that emotional factors
"might be importané to diabetic stability has led
investigators. to focus research on three areés: {(l) the study
of the psychological characteristics of children in good or
poor control; (2) the study of these children's families; ahd
(3) tﬁe study of ‘the effects of stress on levéls of glucose ¢4
and free fatty acids (Johnson, 1980).

The issue of diabetic stability/insta?}lity is of
R?rticular concern since poor métabolic stability has been
Eoﬁhd to be associated with short and long term complications
of both a physical and emotional nature. As such, a good
‘deal of research has been orieﬁted towards delineéting thosg
Eacéors which might be associated with'godd vs poor control.
Recept findings suggest that during adolescence the number of
children in poor control rises and then declines (Fallstrom,
1974; Koski & Kumento, 1975; Lundvigssion, 1977). However,
it is not entirely clear as to what role psthologicail
factors play. Most studies coﬁcede the fact tha; poor

-

social-emotional adjustment of the child and/or his family is




often associated with poor diabetic control. Whether or not
psthblogical proBlems are the result of diabetic instability
or its cause is not well understood so the causal mechanisms
involved are still unclear. .Thig differentiation must be
elucidated if treatment strategies are to be designed in the
hope of improving diabetic control.

Few studies have investigated psychological methods of
improving diabetic control. Empirical inveStigations of
psychological treatments for diabetic children are even rarer
(Johnson, 1980). Since the relatiqnshiprbetween
psychological factors and diabetic control has been
illustrated the guestion arises as to why further research
has not been generated in tﬂis area. It may be that the
numerous'methodolog;cal problems inherent in research'in this
area has precluded empirical investigétions from being
carried out. In the past, reéearch has beep plagued by
poorly validated and_unreliable instruments (Koski, 1969).

In addition, researcheré are often aware of the child's
deg;ee of contvoi leadiné to experimenter bias (Koski, 1969).
Different definitions of control and subject seléctibn
procedures are frequently employed and rarely have the same
measures been used by different investigators (Delbridge,
197%). A further comﬁlication is the relative importance of
different factors in ;ach patient. The effect_qﬁ stress,
caloric intake, éxercise, ete. affects eacﬁ individual rather

uniquely and dramatically, thus complicating group research




designs,

These problems however need not pfevent further reséarch
from being generated. Methodological improve%ents are .
required with gréater reliance on repeated meaSQres'or siﬁble_
subject designs to take into account individual specificity,

{Johnson, 1980).

The present study is an attempt to dégl with some of
these methodological issue§ in thé hope of énswering certain
questions regarding the psycholqgical tre;pment‘of the poorly

coqtrolled diabetic child. ~ §

i

The Nature of Diabetes Mellitus

‘Diabetes mellitus is a common, chronic disease which is
said to affect approximately twenty-six million people in the
world today (Traigman, 1971): It is characterized by an

excess of glucose in the blood (hyperglycemia), bé sugar in

' the urine (glycostria) and often by elevated blood

cholesterol levels which reflect a generalized disorder of
metabolism affecting the storage and utilization of
carbohydrates, proteins and fat,

Essentially, diagetes mellitus may be of two types:
hereditary (primary) or nonhereditafy {secondary).
Hereditary diabetes is thought to be the most common type
(Cull & Hardy, 1974). Nonhereditary diabetes may be caused

by the removal of the pancreas in cases of carcinoma, by
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pancreatitis, by malignant diseases or by hyper-functioning
of the adrenal- cortex or aé;enal medulla. ; With respeét‘to
the hereditary variety of. diabetes, there is much gpeculation
feéarding the nature-of the genetic defecf and its mode of
trans&iséion.' Current thinking seems_to.point to héreditary
diabetes as being caused by an inherited defect within the
beta cells of the pancreas (Cull & Hardy, 1974). The theory
posited most often suggests that the modé.of inher;tance is
of the autosomal recessive type with incomplete penetrance
(Renold & Cahill,'1966). ﬁowever, this concept has beeﬂ
chal;enged by contentions that the gene transmission is of
the dominant type and that inheritance is multifacterial
rather than related to a single gene (Cull & Hardy, 1974).

The first description of diabetic symptoms were
chronicled before the time of Christ. In the first century
A.,D. a good clinical description of the disease was made by
" Celsus, a'RQman physician. Aretaeus, another Roman physician
introéuéed the term 'diabetes'. 1In spite of the awareness of
diabetic symptoms however, knowledge regarding the naturé and
treatment of the disease remained scant until the seventeenth
century when Sir Thomas Willis remarked upon the sweet taste
of the urine of his patients. 1In the late eighteenth
century, John Rollo outlined a plan for the dietary treatment
of the diabetic. As a result of the efforts of a number of

investigators in many countries, steady advances in the field

of diabetes were made, beginning in the nineteenth century.




Landmark contributions made during the past century include
the dgécfiptibn.of'thé Pancreatic islets by'Langerhans in .
1869¢?the broduction of experimental diabetes by Vor Mering
and Minkowski in 1889 and the discovery of a method for
extracting insulin from the pancreas by Bantihg and Best in
1921.

With the discovery of‘insulin-came the hope that the
problem of diabetes had been solved. However, in subsequent
years it has become apparent that thé‘increased lifespan of

the diabetic individual has revealed the deleterious long
term effect that diabetes has 6n the vascular, ocular, Penal /\
and nervous systems. Best (1945) sums uplthis fact well by
stating that, "Many of the gains made in éﬁe field of insulin
and diabetes are well consolidated, but a whole host of new
problems on'a much broader front'have appeared" {(p. 212). .
This is particularly true in the case of the juvenile onset
type of genetic diabetes where the prolongation of.life. leads
to a large numbe; of physical'as well as psychological
complications. -

Juvenile diabetes meilitus ﬁay be defined as the form of
diabetes mellitus with an onset prior to the age of fifteen
(White, 1960). The incidence of juvenile diabetes has been
variously determined by a number of invegtigators with the
concensus that of the -total di&betic population, juvenile

diabetes is found in gpproximately five percent. The sex

. incidence in juvenile diabetes tends:to be equal although
. ., ;‘ . .
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slight differenceg are pré;ént. Be low the age of ten years,’
boys appear to have a sifghtly hig%er:inéidehbe of diabetes
while during puberty, girls have'more of a tendency to
;deQeloé diabetes.- The average age of onset of juvenile
diabetes is ten to eleven years (White, 1960}, but it has

been reported to occur as early as eleven days of age (Guést,

1949), *

- .
L

fTﬁe classical signs and symptoms of juvenile diabetes
mellitus include the secretion of large amounts of urine
t"'(polyuria), excessive thirst (polydipéea), excessive hunger
(polyphagia) and weight:loss. Theéé symptoms occur in the
majority of children who develop diabetes and over eighty
peféent.of children two years of age and older exhibit:
polyuria and polydipsia as initial symptoms. Other symptoms
%nclude anorexia, lethargy, enuresis, irritability, ' '
vomitéing, a_ desire for sweets, personality change, frequency
of skin infections and abdominal’pain (Traisman, lé?l),

' The interval that exists bethen the onset of symptoms
and the diagnosis 6f juvenile diabetes mellitus seems to vary
with the child's age. Tréisman (1971) has noted that the
younger the child, the‘shorter the duration of thé symptoms
prior to the development of diabetes. Generally speaking, it
has been found thatlthe overall duration of Symptomatolbgy in
all juvenile age. groups, excludihg infants, is approximate1§

one month (Knowles, Guest pe, Kessler & Skillman,.1965§' “

Traisman, 1971).




Seen in & broader scope, the onset of juvenile diabetes
mellitus can be broken down into three distinct phases. &as
previously mentioned, the onset of diabetes occurs guickly
with the rapid development of polyuria, polydipsea,

polyphagia and weight loss. It has been'clinically observed

that relatively high numbers of.childre ave been admitted
to the hospital suffering from states of dia
ketoaéidosis and coma (Knowles, et al., 1965; White, 1965).
While juvenile diabetics may show acute symptoms at th}s
first phase, they have been found to be relatively easy to
manage even though relatively high doses of insulin may be
required (Sussman, ;971). Foliowing this initial phase which
way last from two wéeks to three months, various researchers
have found that approximately twenty percent of diabetic
children enter a remission phase ﬁhere little or no insulin
is required for diabetic control (Béker, Kaye & Root, 1967;
Carlstrom & Ingemenson, 1967; Harwood, 1957; Peck, Kirtley &
Peck, ;958;Jﬂﬁte, 1965). If this stage, diabetes is readily
manaéed. Unfortunately, the reasons as to why some children
go through this remigsion stage while bthe;s progress from
the initial stage to one of severe diabetes, are not well
understood. Generally, the second phase lasts only fwo to
six months, although longer remissions héve been reported
(Carlstrom & Ingemenson, 1967). Factors which are thought to
contribute to the conclusion of the remission ppasé include

the emergence of the adolescent growth spurt, hormonal

s [




" hyperglycemia and hypoglycemia are commonly found and the
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.‘changes associated with puberty, and. the possibility of

intercurrent illness. The final.phase of total diabetes is -
characterized by metabolic instability. Wide swings betgﬁ;ﬁr .
juvenile diabetic is prone to develop_profbund hyperglycemia
and mild ketosis following insulin induced hypoglycemia

{Sussman, 1971).

It is this state of diabetic lability which presents the

-greatest problem for the attending physician as we}l as for

the juvenile diabetic. At the present time, no precise

'explanatfon has been found as to why certain jubenile

diabetics have poor control in spite of optimal medical
interventions. Despite a lack of definitive evidence Sussman
(1971) lists a number of tentative explana;ions ﬁgich include
an impaired or absent capacity to synthesize insulin,
peripheral insulin binding and inactivation, interference of
intermediary metabolites with glucose utilization, endocrine
imbalance, malabsorption syndromes, renal glucosuria and
latent or occult hYPoglycemia. Nene of the explaﬁations héve
gained overwhelming support. However, one explanation which
most investigators strongly feel affects metabolic control is
that of the emotional state of the individual.

Emotional Factors in Diabetes Mellitus

Since juvenile diabetes mellitus was first recognized as




+

»*

a disease, there has been an awareness that emotional factors

signfficgntly affect the illness. However, the literature

concerning the emotional aspects of juvenile diabetes is
filled with confusion and paradoxical findings. This .
confusion and conflict reflect the efforts of various
researchers‘to answer similar gquestions regarding the
etiology, course and control of.the disease. Some workers
havé found evidence that emotional factofs‘play an important
role in e etiology and precipitation of diabetes while '
other researchefs have not. Some authors have noted that]
emotional stress raises blood sugar levels while othefs héve
found the opposite to be true., Some investigators have found
no differenc; between the personalities and emotional
adjustment of diabetic children while others have reported
important differences. In addition, there havé been varying
approaches to the treatment of emotional aspects of juvenile
diabetes.

In order to examine the relationship between emotional
factors and diabete%, it is necessary to group those studies

which have investigated these relationships. Kubany,

Danowski and Moses . (1956) and Treuting (1962) favour the

‘following groupings: 1) the role of emotional factors in the

etiology of diabetes mellitus and 2) the role of emotional
factors in the course and control of the'disease. It is this

latter category that is most central to this study and as

'such it will be dealt with in the greatest depth. However,
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an overview of the literature pertinent to the first category

will be examined first. , . : , '

The Role of Emotional Factors in the Etiology of Juvenile

Diabetes Mellitus

When considering the emotional etiolog? of quenilé
diabetes meilitus, it is necessary to distingujsh between
those cases c&used primarily by chronic emotional conflict
and those caused by some sudden, acute traumatic expérience.
While some individualﬂpage/reports occasionally appear with
respect to the -latter, the majority of investigators have

focused their interest on the effects of acute trauma on the

course of diabetes 'rather than on its etiology per se.

Conversely, theories of etiology have arisen from cases of
chronic sustained emotional conflict (Vandenbergh, 1971).
In order to appreciate the current etiological thegories

one must first be aware of the various stages of development

that psychosomatic medicine has undergone over the past few

decades.

The first significant stage was that of the General
Specificity Theories. These theories indicated that éertain
diseases such as -asthma, ulcerative colitis, peptic ulcer and
diabetes mellitus had specific emotional etiologies. Dunbar,

Wolfe and Rioch (1836} posited that people with specific

personalities developed certain diseases. They went on to?

o
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- . ] .
further propose specific personélity profiles for each
disease. They developed whatyuas‘considered té be the
personality prgfile of persons papticularly sugceptibie to
the deveiopment of diabetes. Diabetics were found tOibe'more
passive than active, to have an oral pr&occupation and a
tendency toward masochism, to have conflicts of sexual
identifica;ion; to be indecisive and to have ‘such weak ego
function that they suffered from intense anxiety until the
disease appeared.

Gener;l Specificity Theory was carried a stép further by

lexander and his associates (Alexander &-Frenéh, 1948). It

was suggested that specifié unconscious dgnamic conflicts
werde responsible for diabetic etiology.. It was felt that the
patient, when faceé Qith emotional stress, regressed to the
developmental stage where the conflict originated. The
psychic\conflict then expressed ifself sqmatically as a
specific disease through a paralleling physiological

regression. With diabetes:\Alexander felt that ‘Dunbar's

the patient's defenses‘rather
than the cbnflicts which could be specifiéally related to the
development of the iseasé. Alexander sdggested that many
patients develo;;ibgigﬁétes under the strain of the conflict
between their ifrfantile wishes to receive.and to be taken
care of and the demands placed upon theﬁ to take care of

others (Alexander & French, 1948). As a consequence, specific

unconscious conflicts were thought to produce an increase in

AR
<
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glycosuria, while a réductiOn in the tension of this conflict
or the resolution o£ it.might imp?ove the metabolic )
derang;ﬁent (Meyer, Bollmeyer & Alexander, 1945).

However, subsequent investigations found littlé evidence
to support Alexander's theory. In fact, later researchers
found a wide range of personalities in their diabetic
patients (Bruch, 1949) as well as finding no significant
differences in the bersonality traits of diabetics and those
with other diseases. Major criticisms of Dunbar's work
stemmed from the fact that no control groups were utilized
and that the profiles used wefe evolved from patients who had
'already developed diabetes. Alexander's work has been
criticized because, while valid psychoanalytical
inéerpretations were made, difficulty in replicating tBe work
précludéd his théory from being validated.

Today, G *al Specificity Theory has been abandoned.

Récent clinical and experimgntal findinés have demonstfated
that patients who exhibit various psyc5050matic disorders
generally present a variety of psychodynamic problems ahd ‘ /
psychiatric- diagnoses. 1In addition, psychological problems
cannot be reliably predicted from.the nature of psychomatic
symptqms and vice versa ér by post hoc research designs
(Freedman, Kaplan & Sadock, 1972). Experimental_séudies

qssng animals have shown that certain psychophysiological

- redctions which are central to specificity theorj‘can”bé

evolved in response to nonspecific stress (Selye, 1946).




ne.

13

Advocates of the nonspecificitﬁ hypothesis,.such'as

Mirsky (1948) and Hinkle .and Wolf [1952a5, have suggested an

emotional etiology for diabetes mellitus. They suggest that
any nonspecific emotional stress produces_chronic anxiety
which produces psychosomatic symptoms. Physiological
manifestation of these symptoms are thought to be détermined
by hereditarily determined organ susceptibility rather than
by a specific dynamic conflict 6r personality. Mirsky (1948)
has pointed to Selyens observations that practically any
nonspecific noxious stimulus will induce profound morphologic

and metabolic disturbances due to excessive stimulation of

the adrenal cortex. He stated:

"Diabetes mellitus in man may result from a relative
failure in an individual's atttempt to -adapt
physiologically and psychologically to the stresses
of his environment. The physiologic integrative
mechanisms are of variable capacity and are predeter-
mined chiefly by genetic endowment. The physiologic
integrations are likewise of variable capacity, but
are predetermined chiefly by environmental influences.
The response.of the total organism thus becomes
dependent upon genetic and environmental factors"

(p. 194). '

Hinkle and Wolf (1952a) also felt that anxiety developed as
the result of a malfunctioning adaptive response to'a
chronically sustained state of anxiety. They stated that,
"some persons because of constitutional predisposition
or strong conditioning or both, in later life respond
to cumulative psychological, situational, and physical
stresses which involve the loss of affection and N

security, as if they represented threats of starvation.
" In this situation they utilize a metabolic adaptation

*
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to starvation which 'is inappropriate, and they continue

to do so even when food is supplied to them in large

amounts. The long continued use of this mechanism is
associated with the irreversible changes in structure
and function which are associated with diabetes"”

(Hinkle & Wolf, 1952(a), p. 567).

Since the early attempts at specifying an emotional
etiology of diabetes, little evidence has been éathered which
strengthens: the contention that emotional faétors~play a
significnt role in the etiology of diabetes mellitus. This
is not to say however, that in certain individual cases the
onset of diabetes.is not -caused by an acute traumatic
emotional state. Rather, these findings fit with the
currently accepted approach in psychosomatic medicine -- that
of individual response specificity theory.

In contrast to the nonspecificity model, the individual
response model maintains that there is no generalized
affective state subh'as chronic anxiety which is similar to
éll individuals. A correlation between specific pattefns of
affective a%ousdl énd particular psychodynamic factors or
personality profiles is denied. 1Instead the characteristic
arousal pattern of the individual is thought to determine the
development of a specific psychophysioléogical symptom. The
individual response specificity model states that a wide
variety of stimuli consciously or unconsciously experienced
as stress, wili lead to an affective arousal pattern which is

specific, highly characteristic and consistent to the

individual and the arousal pattern will produce a specific
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psychophysioclogical symptom or disease.
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Overall however, the current concensus among
investigators appears to be best summed up by Danowski's

(1963) comments:

"It still appears therefore at present the contention
" that emotional stress can by itself produece permanent
diabetes mellitus in a totally non-diabetic individual
cannot be confirmed by clinical data, whereas consi-
derable indirect and direct evidence can be assembled
in support of the view that stress intensifies known
Pre-existent diabetes mellitus, brings to clinical
ecognition previously unrecognized actual diabetes,
‘nd may convert pre-diabetes to actual diabetes"
p. 184).

The Role of Emotional Factors in the Course and Control

of Juvenile Diabetes Mellitus

While the literature pertaining to the role emotional
factors play in influencing the course and control of
diabetes haé been plagued by a lack of precision due to poor
experiﬁental designs, this aspect of the relatiopship is |
soﬁewhat less coﬁproversiai and more readily observed than
the previously discussed etiological topic.

Two major theories have been posited which attempt to
explain the mechanism by which emotional factors affect the
course anﬁ control of diabetes mellitus. The first of these
theories deals with the possible contribution of the
neurocendocrine system. The central guestion which has been
asked concerns the role stress and hormonal changes play in

the daily control of blood glucose and other metabolic levels
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. in the clinically diagnosed diabetic. The second theory
revolves around the behavioural and cognitive aspects of the
management of diabetes mellitus such as self care and
cﬁmpliance with treatment programs.

From—the metabolic perspective the reaction to
psychologicai stress operates primarily through two basic
endocrine mechanisms, one relating to the adrenal medulla ang
the other to the adrenal cortex. General activities of the
adrenal medulla combined with other components of the
sympathetic nervous system serves as an "alarm" mechanism
which stimulates the release of glucose, fatty acids and
lactic acid. The rise in glucose occurs by increased
glycogenolysis in the liver, direct inhibition of glucose
uptake by muscles and an, inhibitory. effect of epihephrine
upon insulin levels. Stimulation of the pituitary-
adrenocortical axis causes growth hormohe) and ACTH to be
released both of which mobilize free fatty acids and‘inhibit
glucose uptake. .

Ketoacidosis has been shown to be directly dependent on'
the mobiiization of free fatty acids and can be reversed by
inhibition of fatty acid mobilization. 1Indeed, instances of
ketoacidosis in juvenile diabetics have been reduced by the
administration of adrenergic blocking agents (Baker, B?;cai,
Kaye & Haque, 1969). This suggests that the insulin deficient
diabetic cannot compensate for counterinsulin hormonal states

and therefore is more susceptible to the effects of stress on
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blood glucose levels..

The propensity of physioclogical studies carried out by
Hinkle and his colleagues (Hinkle & Wolf 1952(a), (b);:
Hinkle, Conger & Wolf, 1950; Hinkle, Evans & Wolf 1951 (a),
(b); Hinkle, Fischer, Knowles & Stunkard, 1959) as well as
‘other investigators (Vandenbergh, Sussman & Titus, 1966;
vandenbergh, Sussman & Vaughn, 1967) demonstrated that
changes in blood glucose levels were the result of emotional
life stresses. The nature of the stressors used in the
Hinkle studies were episodes of life stress brought aboﬁt
through interviews while the Vandenburgh studies used
hypnoticaliy induced emotional states. Both sets of studies
found that blood glucose levels could either be increased or

decreased by stress although in the Hinkle studies it was

found that in younger insulin dependent diabetics stress

created a rise in blood glucose values. This finding c osely/

parallels the

ical observation that juvenile diabetics

are more likely t¢ be in poor control when under stress.

adley (1979) fgund that under conditions of noise stress,
gar diabétics tended to show decreases in blood
glucose levels whereas high blood sugar diabetics tended to
show increases. However, a number of methodological problems
exist which make conclusions difficult to draw. First, the
studies by Hinkle and his associates were never able to
‘establish whether a particular stress would cause the blood

glucose levels of most of their subjects to increase or

g & = i e o e e
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decrease. ' In addition, there have been problems in

accurately measuring .and regulating amounts of strass

experienced By individuals as well as the difficulties

grouping juvenile and adult onset diabetics

\\\\ together.

One thing which has become apparent though, is that the

stress of everyday living does con@fibuté>to unstable blood
glucose levels. Recent dévelopments in the measurement of
R life events has indicvated that this form of sﬁress_affects
metabolic control kBradley, 1979; Grant,_Kyie, Teichman & P
Mendels, 1974). Thus, it appears that if good control is to
be achieved, it would be benefiéial to reduce the
destabilizing effects of stress.

As far as the behavioural and cognitive aspects of self
care and compliance aré concerned,'a number of investigators
have found that the daily stress involved in being diabetig
is associated with particularly poor treatment adherence
(Haynes & Sackett,; 1976: Watkins, Williams, Martin, Hogan &
Anderson, 1967; Williams, Marﬁin, Hogan, Watkins & Ellis,
1567). In addition, it has been found that complicated
treatment regimens lasting 6ver prolonged time periods and
requiring substantial degrees of behavioural change are
correlated with poor treatment adherence (Haynes & Sackett,
1976). With a chronic disease like diabetés, particular

compliance problems exist. Dietary management is critical.

Insulin injections must be given in the correct dosage and at
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- the proper time. Régular urine testing is mandatory. Not
surprisingly, there have béen a number of reports (e.g.,
Turnbridge, 1953; Stone, 1961) that diabetic patients' level
of self cére is not adequate.

In many cases' it is the juvenile diabetic who shows the
poorest adjugtment to the disease and as a result the poorest
compliance to the treatment regimen. Isenberg and Barnett
(1965) have provided an excellent outline for consideration
of psychologiﬁal problems in the juvenile diabetic. They
deal with péychological problems created by diabetes mellitus
in the three phases of tﬁé disease: Phase I, the onset; Phase
II, the daily care; and Phase III, the period of chronic
complications.

The onset of juvenile diabetes may be considered an
emotional crisis. Adjustment to the crisis of diabetes onset
is a process which continues over the course of at least the
first year. In part, the child's response is determinéd by
the age at the time of onset. Vandenbergh (1971) feels that
while there is some controversy regarding personality
development in relation to age ofronset, the child who
develops diabetes before six years of age is apt to be moe
dependent oh parental attitudes than a school age child. The.
oldef school age_child has a better developed sense of

- reality énd is bettér able to independently cope with the

illness.

With‘the arrival of puberty and adoiescence, major

emotional adjustments occur in all children. The adolescent
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®is caught between feelings of dependence and independence

towards parents and their homes. In addition, adolescents

are faced with concerns about their bodies, adequacy, sex,

‘. marriage and academic and vocational achievement. The onset
‘9

of a demanding chronic illness such as diabetes adds to their
emotional burden and consequently, some of them may deny,
neglect or rebel against the disease and its demands despite
good parental attitudes.

The response of the individual adolescent generally

'depends upon the degree of maturity and respohsibility that

has been developed. At one extreme is the gdolesceﬁt who
accepts the realities and responsibilities of the disease and
who becomes independent, reliable and self-confident in
managing the demands. At the other extreme is the adolescent
who refuses to accept the proﬁlems inherent in the diseaée
and who hgs a defeatest reaction characterized by feelings of
discouragement, frustration and helpleséness.

During the daily care of the disease, emotionally loaded
problems of diet, insulin injection, insulin reaction,
ketoacidosis, urine testing, limitations of activity, social
stigma and decision regarding choice of career, marriage and
pregnancy'occur.

| In children, dietary problems are paramount. Sweets are
severely restricted and often children equate food with

affection. Thus, food restricfion and/or deprivation may be
. ‘ -

" misinterpreted as affectual deprivatidh} Many parents, in
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the fear of providing too many carbohydrates, tend to repeat
the same food day after day which further increases the sense
of deprivation and isolation particularly if nondiabetic
siblings enjoy a reqular diet.

The adolescent faces new problems as well. Because ﬁf
the wide range of social activities which involve the
consumption of food, the adolescent may find it difficult to
accept the fact of a menu differing from his peers.

During periods of hypoglycemia, a variety of emotional
and behavioural symptoms may causéydistress in the

adolescent. Irritability and acting out behaviour may occur

when sugar is needed. Latent or supressed feelings ,may be

#ssed which can cause distress in the family and may
epfbarrass the child. In adolescence, anxiety reactions can

confused with insulin reactions or may be purposely

ion. Adolescents using diabetes as a weapon

Adolescents often resent urine testing because they feel

that it ig a nuisance and because it is a reminder that
something is wrong with them. As a result, urine testing is
often neglected dr faked particularly when dietary adherence
has been poor. Deceéﬁion will also occur if the adolescent
‘feels that ﬁegative urine tests will eliminate insulin

injections. There may also be a wish to eliminate testing
) . .
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because they may feel that it forces them to be different

from their peers.

-

Often, strenuous exercise must be avoided because of theb
chance of provoking é'hypoglycemic episode. Adolescents face
problems if their diabetic control is sensiéivé to slight
emotional changes such as those found in sexual stimulation
or excitement during activities such as watching sports.

While certaiﬁ limitations can be dealt with in
acceptable wéys, such limitations are liable to fbster
feelings of inadequacy, of being different and that the
disease is a stigma. In adolescents, these,feelings may lead
to personality changes such as defensive reactions. In order
to cope with a negative self image, the adolescent diabetic
m;y overcompensate an activity or may take unnecessary
chances to prove that the disease is of little concern.

While the major chronic complications of diabetes
mellitus such as vascular, ocular, renal and neuropatholo-
_gical disease are not often encountered in the adolescent
diabetic, emotidnal stress can occur because of the anxiety
associated with the threat of these complications (Fallstrom,
1974; Galatzer, Frish & Laron, 1977). ‘

Aside from the general sources of stress which may
contribute to poér compliance there is also a minority of
juvenile diabetics who deliberately inte;fere with proper

diabetic management.

Stearns (1959) found that with regards to self

., ™
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destructive behaviour in juvenile diabetics, "such behaviour
includes the purposeful omission of food or overdoSage of
insulin to produce hypoglycemia" (p. 379). He feeis that
such behaviour is apt to occur when major life adjustments
must be made and when the emotional and soc¢ioceconomic
environments are suboptimal. Hinklg (1956) suggests that the
behaviour éxhibited by these juvenile diabetics is an
alteration between dependent and overdemanding behaviour and

rebellion. This behaviour patte n ‘usually is centered around

.the parents or other care takers such as the physician.

Eventually the parent or parent figure reacts with annoyance
and the child reacts with hostility and rebellion which may
involve a disregard for diet, failure to take insulin,
disregard for aseptic precautions and deliberate attempts to
precipitate diabetic acidosis. Because of individual
variations, situations in which patients respond to with
metabolic changes have high degreeslof specificity. As a .
result, apparently major crises may be weatﬁered’rather well
with respecg to the course of diabetes, whereas responses to
seemingly innocuous events may be'met with major metabolic
upheavals.

Clinical observations, by and large, suggest the life
situations to which juvenile diabetics respond with major
metabolic changes leading to ketdsis,.are acute conflicts
with significant individuals (parents, peers, etc.), cr‘the

threatened loss of a significaht individual. Situations
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’ .
which tend to be chronic in nature such as feelings of
loneliness, objection and resentment. are often associated
with metabolic changes requiring an adjustment of insulin
intake. Conversely, life situations to which the juvénile
diabetic responds with feelings of contentment, security and
relative freedom from care may be associated with a
diminution of insulin need (Treﬁting, 1962).

Va:iéus case reports strongly suggest that the root of
many of the emotional and environmental problems of these
individuals lies in their interpersonal relationships with
thef} parentg. Conscious or unconsciou; conflicts in

-

preadolescent &%'adolescent patients_.often exist as a result
of interperson;l'parentél relationships. While the cases
presented by Rosen and Lidz.(1949) dealt with juvenile
diabetics who deliberately induced states of acidosis,
unstable blood glucosé levels have been observed in patients
who unconsciously aét.out their emotional conflicts. Often
these conflicts stem from psychdlogical conflicts of the
parents in-response to the diabetic condition of the child.
Several investigators such as Benedek (1948), Hinkle
'(1956), Starr (1955), éain and Chute (1965) and Schiff (1964)
have noted‘the various types of parent-child relationships
and the effect these relationships have on the child's
beh;Qiour. While these studies have suffered from a variety

of methodological flaws they nevertheless have touched'upon

an important issue. ﬁandenbergh (1971) and Tomm, McArthur




Leahey (1977} feel thaé three major emotional reactions
dg;played by parents can often effect the course of juvenile
diabetes. They feel that because of the inherited nature of
diabetes, many pérents of chiidren suffering f;om diabetes
mellitus often feel guilty of having given the child the
disease. This guilt may then be manifested by an overly
indulgent and permissi;e.attitude on their part toward the
child. Because of the pressures placed on the child by the
disease, dietary and insulin discretions often occur which
résult in poor diabetic control.,

¥
Another reaqtion parents may exhibit is that of

e

tremendous anxiety. Vandenbergh {1971} and Tomm et al.
(1977) feel= that this is most often seen in parents who
bécbme anxious in times of stresq and/or in those parents who
do not understand the nature of diabetes itself. They feel
that this anxiety may be of two types: 1) the parental
reaction of continuélly watéhing,-warning and frightening the
child with regards to the potential dangers which might occur
if .the child déviates from the proper diabetic regime, and 2)
the parental reaction of acting in a perfectionistic,
controll#hg and punitative manner toward the child. Perfect
diabetic regulation may be'required at all times and at all
costs. The disease is'regulated considerably beyond what is
actually adequate for good control. If anxiétyﬂand anger are
exhibited by such parents, the child is apt to become defiant

and rebellious in order to escape such an environment or he
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may rebel in order fﬁfemanc}pate himselfnkrom his parents;'
In doing i:;ffmeyer, poof diabetic.control is often the
result a e ch ld‘cqnfuses emancipation from diabetes with
emancipation from parents.

Thirdly, parenta? reaction may be 6né of anger and
resentment stemming f£rom the tremendous burden in terms of
émotional energy, tiﬁe, effort and finéncial expense. This
anger may be expressed through denial of .the proBlem_which
leads to neglect of the child's needs. ' If'the child is
desirous ofrdenying ﬁhe'existénce of the disease too, then
poor diabetic control is likely to result. While these three
batterns are ﬁot the only ones possible, Vandenbergh (1971}
and Tomm et al. (1977) feel that they are the ones most
commonly observed in clinical practice in vgrying degrees of
severity. Parents who react in such ways may produce not
only rebellious children, but dependent children whose
individuality and independent spirit have been overwhélmed.
Many investigatoré have stressed the importance of positive
emotional reactions by parents-towards their diabetié
children (Benedek, 1948; Hinkle, 1956; Starr, 1955: Séhiff,
1964, Stearns, 1959; Swift, Sidman & Stein, 1967; Tomm,
McArthur & Leahey, 1977). A number of authors have reported
that children who are in poor control have a_higher incideﬁce
of family disturbance (Delbridge, 1975; Koski, 1969; Koski &
Kumento, 1977). In addition, Stersky's (1963) well

.controlled study emphasized that those diabetic children who

—
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‘exhibited emotional pathology had a significantly gréater'
frequency of mentally disturbed mothers than those diabetic
children without emotional pathology.
Thus, most studies suggest that poor soéial—eﬁotional
adjustment of the child and/6r his family is more often

7z
associated with poor diabetic control. This does not ~

- however, specify causal mechanisms. Thus, it would appear
that the best indicator of how well the individual will cope
Qith the illnegs depends in part on his/her premorbid
personality, the mgnnez/}n thch the disease was handled

’ .
since its onset and t individuals ability to cope with

daily life stresses (Isenberg & Barnett, 1965).

Treatment of Emotional Problems

As previously noted, it appears that the course agd
control of diabetes mellitus can be altered#by emotional
stress. While one of the most important factors in treating
the emotional’aspects of diabetes is the physician's
responsibility for the routine care of the patient, the role
of the parents in fostering a healthy emotional state in the
juvenile diabetic should not be overlooked. However, whilé
the emotional adjustment of the child can be facilitated by
good parental and mégical involvement, the child's routine of.
living with the illness and having to interact with others

cutside of the home can still cause emotional conflict.

»
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Tomm, McArthur and Leahey (197{) feel that the
physiological effects of poorly controlled diabetes result in
the impairment of perceptual and cognitive functioning thus
contributing to poér academic and social growth. Studiés by
Koski (1969) and Fallstrom (1974) found school problems and
below average school perfbrmance in unstable diabetics. 1In
addition, there is evidence which supports the contention
that microvascular complications which inevitébly develop,
can bé counteracted by keeping blood glucose levels as close
as possible to that found in a nondiabetic state (Bloom,
1967). Biochémical studies have shown persistent
hyperglycemia to be associated with an accumulation of
sorbital irff nerve, eye and vascular tissue and with
alterations in the vascular basement membrane (Gabby, 1973;
Spiro, 1973). Animal.studies have shown that reduéfI;R‘6€
hyperglycemié by insulin therapy prevents or minimizes
formation of diabetic-like lesions in the eye, kidney, and
nerve {Bloodworth, 1973). Management should therefore fochs
on the attempted normallzatlon of blood glucose levels.

It wquld seem then, that a basic understanding of the
interaction between the physical illness of diabetes and the
psychosocial functioning of the child would be useful in
providing a rationale for the psychological management of the
juvenile diabetic (Treuting, 1962). Recently, attempts have
been-made to improve the course and control of diabetes .

mellitus through psychological intervention procedures. A
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study by Minuchin and Barcai (1969) found family psycho- ' )
therapy to be effective in reducing the emotional lability of

a diabetic child leading to better diabetic control.

However, the lack of subsequent studies of this nature, the t
absence of scientific rigour and the lack of follow up data i
preclude inferenqes from being made regarding its usefulness. ]
A more recent study by Fowler, Budzynski and‘Vandenbergh
(1976) has shown that electromyograph biofeedback relaxation’
training resulted in a decreased level of insulin intake in a
twenty year old diabetic woman. While the results of the
study are encouraging, no subsequent studies utilizing
relaxation training have been pubiished. It would therefore
seem worthwhile to further explore the usefulness of sucﬁ a
technique with respect to juvenile diabetes mellitus. Since
the literature suggests that a strong association exists
between emotional lability and inappropriate metabolic !
regulation in the juvenile diabetic, it would se;m importént
to investigate whether diabetic control could be enhanced if

patientg were taught to reduce the effects of emotional

factors oh physiological functioning.

In\the past few years, several relaxation training
technigpes have been employed in the treatment of stress
related disorders where the reduction of specific and non-
spgcific tension is desired (Edie, 1972;w%hoemaker, 1976).

. The use of anxiety management tfaining {AMT) , (Suinn, 1975)

has been shown to be of value to individuals .-who suffer_from

-
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y
general anxiety and streés, regardless of its source. A more
detailed discussion of AMT wiil be presented in the next
chapter. Briefly, it consists of a conditioning.technique
which involves the use of instructions and cues to aroduse
anxiety responses and training the patient to develop

competing responses such as relaxation or competency through

. muscle relaxation and breathing procedures. Providing

5uvenile diabetics with tools to reduce the eff@cts of
emotional trauma or conflict may help to enhaﬁé; diabétic =z
control. With improved regulation of stress and anxiety the
diabetic child might be better able to accept his.or her
predicament, avoid the psycho-social delays caused by
frequent illnesses, perhaps delay the onset of long-term
complications and grow in the sense'bf personal adequacy,
self sufficiency and basic maturity.

Thus, the present study will attempt to determine if

anxiety management training significantly effects the course

-and control of juvenile diabetes mellitus by improving

metabolié regulation of the disease in five poorly controlled
adolescent diabetics. Specif;cally, it is hypothesized that
subjects who partake in anxiety (n—lirfgement training will show
decreases in théir average urine glucose leveis both on a
daily and weekly basis using twoldifferent assessment
methods. . In addition, it is predicted that a decrease in

subjectively reported tension and anxiety levels will occur.

*
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The Concept of Anxiety

4

As a constfﬁct, anxiety has received a greal deal of
interest with respect to psychological research and
treatment. While all people éxperience anxiety at one time
or another, as a natural response to stress, anxiety becomes
a hindrance’ rather than a help when it is sustained at high-
leﬁels over time even after a stressful event Has passed. ‘If
the anxiety continues.qnd becames uncontrollable then it "...
may produce a crippling state of helplessness and there.is
serious interference Qith the patient's daily life and
medical help has frequently to be sought ..." (Roth, 1969,

p. 489). Contemporary clinical interest in anxiety was first
dealt with by Freud (1936) in terms of psychologicql theory.

He posited three basic types of anxiety which were similar in

that tﬁey all possessed the guality of being unpleasant

.affective states or conditions. Howdver, they did differ

with respect to their source. Freud'|s first type of anxiety

was termed 'reality anxiety' which resulted from a peyception

R
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of danger in the feal world. The second type, 'neurotic
anxiety', was aroused by a perception of danger from self-

instincts. The third type of anxiety, that‘of the 'moral
type', centered around the fear of conscience.

Although Freud was the first person’to define %nxiety
from a psychological standpoint; others in the fields of
psychology and psychiatry attempted to deal with the concept
‘without agreeing on a wldely>accepted general definition.
Sullivan (1953) through his interpersonal theory of

personality, considered anxiety an intensely unpleasant state

of tensioq resulting from threats éo the individual's
security. Horney (1945) coined the term "basic anxiety"
which she éaw as stemming from children's perceptions that
they may be isolated in a potentially hogtile world as the
result of parental loss. May (i950) conceptdalized anxiety
as more of an apprehension which‘was cued by a threat to some
value which the individual holds in high esteem, while Mowrer
{1950) posited a guilt theory of anxiety.

é . _ A more objective, but restricted definition of anxiety
was presented b}’Wolpe (1958). He identified anxiety\iijgn
autopomic response pattern that was characteristically Qgrt
of an organism's response to noxious stimuli. The response
elements that typically constituted an anxiety response were
basically those associated with sympathetic responding of the
autonomic nervous system. Wolpe considered anxiety to be the

antecedent to the learning of all neurotic behaviours and the

- -
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severitg of the neurosis could be judged in terms of the
amount §f unadaptive anxiety.
In its.bﬁpadest sense, anxietx has more recently been
defined as "éﬁ emotion characterized by a vague fear or

premonition that something bad is about to happen ..." (Kagan

and Havermann, 1968, p. 618). Paul (1969) defined anxiety

as a shorthand term for a complex pattern of responses
characterized by Subjective feelings of apprehension and

tension accompanied by or associated with physiological

activation or arousal" (p. 63).

Factor analytic studies have set forth a'two factor
theory of anxiety (Cattell & Schirer, 1961; Lazarus, 1966; ™
Spielberger, 1966). The first factor refers to
characteristic anxiety which Lazarus (1966) labels 'chronic
anxiety' while Spielberger (19%%) calls it 'trait anxiety'.
Trait anxiety is an acquired behavioural disposition that
predisposes an individual to perceive a wide range of
objectively nondangerous circumstaﬁcea as threatening, and to
respond to these with vaarious autonomic reactions
(Spielberger, 1966). These autonomie reactions then become
autonomic stimuli for furtherlanxiety-reactioné.

The second factor refers to acute anxiety {Lazarus,
1966) or 'state anxiety' (Spielberger, 1966). This factor is
characterized by subjectiqe‘consciously perceived feelings of
épprehension and tensl nﬂinduced by épecific stimuli or set

of stimulus conditions eYther from the external environment

L
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or from internal cues. This factor is more of a transitory
response and can fluctgate from situation to situation.

In spite of the diversifiéd views on the concé?tualiza-
tion of anxiety, the literature seems to hold a consistent
view on what constitutes the more extreme manifestations of
énxiety. Portnoy (195%) gives a faifly typical example as

anxiety is defined as:

-++ Subjectively experienced uneasiness, apprehension,
anticipation of danger, doom, disintegration and going
to pieces, the source of which is unknown by the
individual and toward which he feels helpless, with a
characteristic somatic pattern. This somatic pattern
shows evidence of increased tension in the skeletal
muscles (stiffness, tremors, weakness, unsteadiness of
voice, etc.)j the cardiovascular system (palpitation,
blushing or pallor, faintness, rapid pulse, increased
blood pressure, etc.); and the gastrointestinal system
(nausea, vomiting, diarrhea, etc.). There may also be
other manifestations such as cold, wet extremities,
rapid or irregular breathing, frequency of urination,
and sleep disturbances ..." (p. 308}.

The importance of anxiety as an influéncing?factor in
learning and behaviour is a well established faét. Early
research by Yerkes and Dodson (1908) found a curvilinear
relationship between anxiety and learning. High drive levels

on simple tasks were found to facilitate performance but

impede performance on more complex tasks. Later work by

*

Yerkes found that high levels of anxiety do not affect well -

learned responses, but rather disrupt novel sets. Task

complexity or difficulty however, is not a concrete concept

and can either be operationally defined or determined by

[N
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khowledge of habit hierarchies. Nevertheless, this theory
has gathered support by researchers such as Farber and Spence

(1953) and Taylor (1951},

While considerable research has been performed in the
area of causal and associative factors, few if any studies bf
a nonbehavioufistic psychotherapeuti; orientation have been
performed on.the treétmént of anxiety. Haugen, Dixoq and
Dickel (1958) reviewed those approaches which attempt to
control anxiety and suggested three major divisions: 1)
approaches which attempt to build up the patient's feeling of
'strength; 2) approaches which diminish the apparent magnitude
of the threatening situation or circumstances; and 3)
approaches which reduce the general reactivity of the patient.
so that he can think more clearly and objectively. These
three approaches are felt to be most effective when used
together. As such, the main tools uséd by tﬁerapists to
éontrol anxiety would appeép to be diversion, suggestion,
reassurance, education and sedation {Haugen et al., 19581l.

Although there is a paucity of controlled stuéies
regarding the treatment of aﬁxiety, Luborsky, Chandle?,
Auerbach, Cohen and Bachrach (1971) reviewed studies which
examined faétors which influenced psychotherapeutic outcomé;.
They found that patients with initially hﬂ&h anxiety levels
were most likely to benefit from the}apy. Unfortunately,
although these studies showed positive results between

-

anxiety levels and treatment outcomes, they suffered from
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methodologiral flaws which makes the conclusion that high
initial ahxiety is related to success in therépy sdmewﬁat
questionaﬁle. ' '

Although studies :} psychological approaches to the
treatment of anxiety are rare, ph%rmacoloq}cal approaches
have been extensively researched. Studies showing the
effectiveneés of psychopharmacological agents on treating
anxiety have ranged from those using major tranquilize;s such
chlorpromazine (Mitchell & Zax, 1959) to those using minor
tranquilizers such as the benzodiazipines l;ke Librium and
Valium (Randall & Schallek, 1968; Greenblatt & Shader, 1974).

Thus, wﬁile it appears that the concept of anxiety has
beén extensively discussed and researched, psychotherapeutic
investigations on - treatment outcomes are virtually
non-éxistent and predictive studies relating anxiety levels ,
to treatment outcomes have produced equivocal results.
Pharmacological approaches have been more extensively
reserched with favourable results, but this approach is not
toté}ly acceptable because the use of medication does not
give the individual any'overt control over "the anxiety and. if

prematufely terminated, symptom§ could return. In addition,

~the use of medication with children is questioned because of

the possibility of impaired cognitive functioning,
coordination ataxia and drowsiness as well as ethical

reasons. Therefore, chemotherapy is at best only an

alleviant for anxiety not a cure. As such, recent trends

have leaned towards the development of new techniques for
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dealing with anxiety which allow the individual optimal

contfol.

Anxiety Management Training and Deep Muscle Relaxation

Over the past few years fhe field of behaviour therapy
'has seen the develoﬁment of a conditioning technique called
anxiety management training (AMT; Suinn & Richardson, 1971).
This technique is used to reduce anxiety and stress énd was
developed &ds a non-specific behavioural approach to overcame
several deficiencies inherent in traditional systematic
desensitiz;tion procedures.

One of the drawbacks of systematic desensitization is
the time factor necessary for hierarchy construction. The
necessity oﬁfﬁdentifying anxiety stimuli for hierarchy
building leads to a léngthier treatment time as the therapist
and patient work to construct anxiety hierarchies or‘as
treatment sessions are taken up with patient exposure to-each
hierarchyhitem. In addition, thé need for anxiety
hierarchies demands that the stimulus conditions for anxiety

__be specific and that they be organized into a hierarchy of
scenes that one can visualize. Another drawback of
traditional desensitization is that it tends to concentrate
on current maladaptive behaviour rather than on preparing the
patient to cope with future tensions. While recent efforts

in clinical.psychology have been aimed at'training patients

to influence their physiological, behavioural and cognitive
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responses without the assistance of external controlling
agents} traditional behavioural approaches.generally still
focus only on the elimination of the maladaptive behaviour.

As Cautela (1969) states:

Lt]

- .. the behaviour therapist has not, to any extent,
attempted to make the individual less susceptible to
the development of future maladaptive behaviours ...«
For the most part, the behaviour therapist has
concentrated exclusively on removing the maladaptive
behaviour present in the individual when he comes for
treatment” (p. 323}.

a

Given the necessity of eliminating these deficiencies,

ﬁ%fSAMT procedure meets these criteria inasmuch aé it
eliminates the need for anxietf hierarchies and directly .
addresses itself to the modification of anxiety responses
regardless of etiology. By not having to rely upon specific
stimulus conditions, AMT provides a unitary.approach which
provides é tool for the treatment of pervasive or generalized
anxiety. This is important becguse the treatment of
generalized anxiety or tension has been difficult for
behaviour tﬁeragists and has generally been avoided.

Free floating anxiety or tengion praditionally involves
anxiety responses tht are cued by stimuli which the patient
is unable to identify. These stimuli are not identifiable
either because the conditioning occurs below the patient's
awareness or because the stimulus patterns érompting the
anxiety responses are too complex to be easily verbalized.

AMT relies upon the anxiety response as a discriminative
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stimulds rather than on the anxiety stimulus itself. fhis
enables the patient to manage future,?nxiety aR@’tension
instead of eliminating previously developed anxiety
responses. -
Theoretically, AMT centers on the belief that anxiety -

responses themselves can be viewed as discriminative stimuli,

and -that patients can be conditioned to respond to' these

-stimuli with responses which effectively remove the stimuli

through reciprocal inhibition. Anxiety management training

is specifically directed towards teaching patients to respond

with relaxation or competency to the stimulus dimension of

onset or increasing levels of anxietf or tension. . The basis
of AMT is rooted in earlier animal research which suggests
that’%nxiety or fear responses themselves can become
digcriminatiQe stimuli which can be used. to eliminate anxiety

through a counterconditioning process. This formulation is

essentially identical to that of learning theorists such as

Brown (1961), Dollard and Miller (1950}, and Mowrer (1950)

who conceptualized the anxiety response as an acquired drive
state in which the drive stimulus takes on cue properties of

its own. Experimental support has been gathered which has

‘illustrated the stimulus properties of fear (Miller, 1951).

Relevant studies by Wynne and Solomon (1955) and Razran

(1961) have shown that autonomic responses can act in
maintaining avoidance behaviour and that interoceptive

conditioning c¢can occur to\ produce cogaitioned responses to
!
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visceromotor Stimuii. It has also been shqwn that
conditioned stiﬁuli can produce emctional effects partly
through intervening self arousal systems. Further support
regarding the theoretical basis of AMT haé beén gained
through the research of Miller (1969)’and DiCara and'Mil%er
(1968) who demonstrated that animals Ean reépand to
deviations from homeostatic states. = - |
_ Essentially the AMT process invo;ves: 1) the use of
instructions aﬁd physiological anxiety qﬁes”to arcuse both
autonomic and cognitive anxiety response§ and 2) training the
patient in strong competing responses to anxiety such‘as
relaxation and feelings of success or competency. A three:
phase process is used to train patients in anxiety reduction,
Tﬁe first phase is comprised of abbreviated Jacobsonian deep
muécle reigxation training {(Jacobson, 1938), as well‘as
familiarization with £he principle involved in AMT
conditioning and with the planned treatment schedule. In
addition, the patient is achainted with the objectives . of
anxiety control. During this phase the patient is told thaE
AMT is a method which emphasizes training in identifying’
eardy signs of anxiety and in reducing or éliminating tensign
before it becomes problematic. It is explained that muscle .
relaxation exercises are used as the self control technique
and that practice in muscle relaxation is therefbre

essential. The patient is also informéd‘that training will

involve visunalizing scenes of situations which tend to

. . . -
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foster anxiety so that this anxiety can be eliminated through
self controlled relaxation.

During the second phase,fthe patient is helped Eo
identify those situations thch arouse anxiety or tension,

relaxation or competency. With the therapist's intervention,

.the patient is relaxed and then led through relaxation

scenes, a beginning level of anxiety and competency feelings.
D;ring the anxiety arousing situation, the patient is taught
to attend to the ways anxiety is psycholegically g#pressed,
be it#through muscle tensioﬁ or other phys%plogical .

parameters such as increased heart rate, increased rate of

-perspiration:or rapid breathing. Later in this phase the

patient is trained in rapid anxiety scene initiation, quick
termination and the rapid instigation of another rélaxing

scene.  The pace of this phase is regulated so that the

patient is able to-appreciate the technique. used for anxiety

“arousal while:still self-contrélling the level of anxiety.

As well, deep breath control cues are instituted for the

rapid re-establishment of relaxation and removal of anxiety.
In order. to determine how well the patient is able to switch

gcenes; develop -imagery, and react to the anxiety responses

_as. cues, interﬁigsg“are held at the end of each session. .

v Generallg, the AMT sessions in this phase begin with

maximum therapist control. The patienté:are told when to

start and stop a scene, and are given instructions .3

K
'




WP

generalization.

42

. ) A
continuously. This allows the patient's responses to follow

the stimuli of the therapist's instructions and words. As
the patient.becomes better able to re-establish relaxation
control, the tﬁerapist gradually withdraws his input thereby
aliowing the patient more.pereOnal responsibility for
initiating arousal, deciding when to stop arousal and for
re—developinﬁ self-control. AMT sessions thus shift towards
training in self management behaviours so as to foster

-z The final phase involves the actual conditioning during
wh}ch the patient is relaxed, anxiety is aroused and the
anxiety is terminated through.the deep breath control signal
and shift to relaxation or competency responses. Duriﬁg
anxiety arousal, the patient is encouraged to attend to the

stimulus qualities of the anxiety as it is all?wed_to build.

The patients are instructed to stay within the anxiety scene

& .

while initiating the return of relaxation as opposed to the

prev1ous method of terminating the anxiety before initiating

) relaxatlon. Further sessions in this phase may be used to

Al

determine level of transfer to in vivo events, to pnpv1de for
cverlearning_or to assess the use of AMT as a preventative
measuré. Typically the three phases of AMT are completed in
six to eight seseféhe;

One common issue regarding AMT is of.a patient's
}nability to generate imagery. While imagery is an important

component of the- training procedure, clear visual imagery is

o
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not essential if the patient'is able to experience anxiety
during training. As mentioned, AMT-is based on the concept
that the anxiety response is converted into a discriminative

\ .
stimulus for relaxation behaviour. Visual imagery is simply
a méchanism for inducing the anxiety response. AMT can

.

proceed if the patient is able to become ahxious or tense by

simply thinking about a past anxiety provoking incident.

Visualization of the experience in imagery is not necessary.

- In addition, other senses such as tactual, auditory,

olfactofy and proprioceptive may be used to develop scénes
when visual imagery cannot be employed.

Scene development is fostered by interviews which are
conducted early in the training procedﬁre. Scenes are
generally comprised of concrete replications of events
provoking anxiety and relaxation. Generally, details are
eduivalent to thosé used in desensitization procedures.
Patients are requested to identify scenes that occur
reasonably often and arouse either high anxiety or
relaxation. For those patients who are unable to identify
such events, the tﬁerapist focuses the pafient on the last
anxiety or relaxing situation experienced. While the
fuﬁction of the anxiety scene'is to create arousal, the
relaxation scene's function is to quickly initiate the return
of relaxation after anxiety arousal. Later inngraining,

methods sych as the use of the deep breath cue or refocusing

-attention on muscle groups may be uséful.' Basically the
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p
relaxing scene acts as a stimulus to trigger tﬁe relaxation
response.

Thus, AMT is useful in training patients self control
skills for coping with anxiety arousal regardless of its,
sourée. By bringing the anxiety under control, it may be
possible for the patient to learn other adaptive behaviours.

‘Deep muscle relaxation is a technigue developed by
Jacobson {1938) which holds thaf regulation of anxiety or
tension can be mediated through the striated musculature.
.Reduction of muscle tension by progressively tightening an§
relaxing various muscle groups leads to a dimunition of
electromyograph activity resulting in increased-feelings of
calmness and well being. The feature of an individual
acquiring autogenous control of his own body was felt by
Jacobson to be of great benefit.

Increased tonus of the central nervous system as
illustrated in tenseness or excessive movement of striated
muscles is subject go voluntary control. The aim of the
Jacobson method islto emphasize voluntary control of
reduction of contraction or tonus of muscle groups and of
motor associated portions of the nervous system.

Signs of increased relaxation include a decreased rate
of‘respiration, flaccid muscle tonus and a rgflex start
following any unexpected noise. In addition, EMG meésuremeﬁts
show'égénificant decreases compared to baseline measurements.

Results of studies investigating deep muscle relaxation

'l
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effects have indicated that the knee-jerk and other reflexes
dwindle or disappear. Jacobson {1955) has found that
relaxation also had a generalized neurogenic deactivation
effect on the vegetative nervous system, in which the
cardiovascular and gastrointestinal systems are invblwﬁp.
Another study by Jacobson (1938) found that this technique
alleviates fat;gue allowing individuals to "operate in their
real interest causing greater efficiency of their mind and
body (Jacobson, 1955, p. 55B). More recent investigations on
the efficacy of deep muscle relaxation have shown that this
technique is useful in reducing hypertension (Shoemaker &
Tasto, 1975), insomnia (Nicassio & Bootzin, 1974), tension
headaches {Cox, Freudlich & Meyer, 1975), childhood asthma
(Alexander, 1972) and phobias (Matthews & Gelder, 1969).
These studies represent problem behaviour hyéﬁﬁhetically
maintained by some form of physiological over activation.
Thus, providing a response inhibitory to anxiety in the face
of the énxiety provoking stimulus causes reciprocal
inhibition which eventually reduces autonomic arousal.
Before leérning to relax any muscle group, the subjects
are first asked to contract the muscle group with eyes closed
so as to note the sensation from the contraction. This
accomplishes two'things: 1) pecognition of the location of
tension and 2) awareness that nsion is a voluntary act

, which may be controlled. Qnce a person has become aware of
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. the tension feelings £hen attention is directed to relax the
part or parts further and further each minute using any
method which the person finds useful,‘be it imagery or deep’
breathing.

While sitting, tﬁé major muscle groups of the body are
contracted until the entire body has been covered.

Generally, the contractions performed are very slight in

-
-~

order to cultivate the muscle sensations.

Clinical use of progressive relaxation generally occurg
in two forms. One form involves Jacobson's complete
procedure which takes over fifty sessions for full body
relaxation to be achieved;‘ A more common form involves
approximately ten sessions of. abbreviated Wolpean relaxation.’
Under either form of training, subject contrél over the
progress made is essential. As well, the clinicel use of

relaxation is rarely used unless physiclogical over

activation in some form provides a basis for its use.
Single Subject Research Designs

Throughout the history of the development of new
: N . .

therapeutic procedures in psychology and .psychiatry, single
subject research has been Med to observe, speculate and

evaluate the effectiveness of therapeutic outcomes. However,

L ?

because of an emphasis on scientific rigor expressed by some

researchers, experimental methods employing large scale.group
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designs, and in particular, the between groups comparison
design, have been primarily used. Unfortunately, in the area
of clinical psychology, a major problem has been the
diffiqulty in agcu;ulating a large enough number of
homogeneous subjects from clinical populations so as to be
able to develop and evaluate effective treatments (Bergin &
Strupp, 1970; Hersen & Barlow, 1976).  In addition, it has
been argued that group designs are sometimes too inflexible
and are poorly suited for specific questions of appligd field
investigation, where the specific interest is in knowing what
procedure works with a particular individual over time.

An alternative approach, well grounded in the scientific
method, is the use of single-case experimental designs'(N=1:

Barlow & Hersen, 1973; Leitenberg, 1973; Hersen & Barlow,

1976). These designs have provided the alternative to group

designs and are well suited for the early stages in a

. research cycle where researchers or clinicians are searching

———

" for critical variables and are attempting to generate new

hypotheses. ‘

Single case designs have been used thréoughout the

-history of psychological, psychiatric and physiological

researéh (Hersen & Barlow, 1976). Two of the earliest
reported N=1 studies were performed by Ebbinghaus (1885) and
Stratton (1887). Other single subject experlments were
carried out by Bryan and Harter (1899), Cannon'and Washburn
}lQlZ)'ang Watson and Rayner (1920). Psfchiatriq,rqséarch

I
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utilizing N=1 designs were exemplified in landmark studies by
Breuer and Freud {1895) and Prince (1905). Skinner's

Behaviour of Organisms, (1938) was perhaps the modern

forerunner of subsequent studies not only being an example of
N=1 research, but also providing the basis for operant
‘psychology upon which many recent N=1 studies are based.

From 1939 to 1963 a total of 246 N=1 studies were
reported in vérious psychological journals (Dukes, 1965).
Since 1963, there has been a tremeﬁdous increase in these
stuﬁies, so much so that entire journals have been devoted to
N=1 designs (e.g., Journal of Applied Behaviour Analysis;
Journal of Experimeﬁial Analysis of Behaviour). 1In addition,
single case designs have begun to proliferate in the
biofeedback literature and in other journals specializing in
this area. Recently, the theoretical and logical aspects of
this étrétegy have been discussed by Baer, Wolfe and Risely
-(1968), Barlow, Blanchard, Hayes and Epstein (1977), and
Hersen and Barlow (1976).

Despite the use of single subject studies in
psychological research, many investigatorg still distrust
ideographic designs. Reasons.ﬁor this Qistrust stem from a

number of criticisms of the approach. Those most commonly

posited include: 1) the iack of control fdr internal

-'validity; 2) the inability to generalize findings from only

]

one subject and 3) ‘the "inappropriateness of descriptive

statistics. While these criticisms may be valid for poorly
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designed ideographic studies, recent advances in single
subjéct research designs offer ways of avoiding these
criticisms. Numerous and specific replies to the concerns
voiced agains£ ideographic research have been made. An

overview of the replies to these concerns follows.

The Lack of Control for Internal Validity

Perhaps the most serious criticism of ideographic
research is the supposed lack of internal validity. Edgar &
Billingsley (1974) define internal validity as, "the concept ~
that the change in the dependent variable bears a direct
functional relationship to the occurrence of the independent
variable to the degree that,.if repeated, the study would '

i

yield similar results" (p. 150)}. P
Traditionally, equivalgntlgroups have been used as/gasic
controls for variables affecting internal validity (Campbell
& Stapley, 1963). Since equivalent groups are not easily
'found, the use of 'nearly equivalent' groups may affect the
results. To the applied researcher, the task of grapﬁling
»With sources of inter-subject vafiability is arduous.
~ ‘ Realistically, each individual must be obsgr@ed in terms of

treatment response in relation to environmental forces.

2 . /' .
Ideographic research does away with thé problem of matching

"

groups by demonstrating reliable control.of the dependent

varible by the independent variable in a single instance.

e i T — - - —
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Reversal technigques or multiple baselines may be used to show
this relationship. Internal validity may also be established

by replication of the intervention strategy. Sidman (1960) ..

DA
T

-

has observed that each successful replication of a proceafigzer
decreases the probability that chance affected the change.

Replication of studies is perhaps the only agreed upon method
in which to generate validity and generalization and as
Chassan (1961) states "all things being equal, many J
intensively studies cases are better than on® and a great

many intensively studies cases are better than just many" (p.

47). Reliability and validity can thus be demonstrated at

"less cost in terms of time and resource allocation by

utilizing the same individuals than by using large group

designs.

]

Inability to Generalize from One Subject .

The second criticism levelled at iaeographic rese5}chers
is that one cannot make generalizations to a population of
individusls from only one subjsct. The limitations of single
case designs have been highlighted by the critics of
ideographic research particularly when.issues have retardsd
the growth of ideographic research and have caused many
research authorities to deny the usefulness of studylng
single cases for any other purpose than the generatlon of

hypotheses (e.g.f Kiésler,-lQ?l). - As a result, the group {

- -
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comparison approach has been widely used.

However, when studying human behaviour change, the
usefulness of group comparison approaches is limited.
Randomizétion of samples is a critical factor in group
designs so that results can be generalizable to a particular
populgtion. Edgington {(1967) states that, "you cannot
statistically generalize to a population from which you have
not taken a random sample, and this fact rules ocut
statistical generalization to a population for virtually all
psychological experiments, those with large Samples or small"
(p. 195). He goes on to say that, "In the absencq of random

samples hypothesis testing is still possible, but the

'éignificaht statements are restricted to the effect of the

Y

experimental treatments on the subjects actually used in the
exﬁeriment, generalization to other individuals being based
on logical; non-statistical considerations" (p. 195}.

While initial research utilizing single-case designs.
héﬁe been primarily devoted to hypothesis testing, neély
developed proéedures of direct and systematic replicatioﬁ
havé enagled_findings to be generalized to individuals
(Hersen & Barlow, 1976). ' :

Since treatments igJ;liﬁical settings are constructed
ultimately for individuals rather than for the 'averagé'

erson in a group, replication procedures take on added‘

portance. 'For this reason, the rgpllcatlon of single case

'experimeﬁts is critical in establishing the reliability and

l
/
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generalizability of findings.. Chassan {(1961) compares
intensive (ideographic) and extensive (nomothetic) designs in
order teo support the contention that generalizations can be

mage: T -

"Once a significant diff€rence appears within the
single case design, one can specify the particular
patient background variables and other relevant -
characteristics in whose presence the significant
result was actually obtained... This is in sharp
contrast to the extensive model. Furthermore, in a
design which is based upon a detailed analysis of
each case, each patient serves as his own control,
and a statistically significant result cannot be an
artifact of a lack of homogeneity between:patients -
or of poor pairing... The degree of control or
anything near it is obviously impossible in the
extensive model" (p. 46).

Thus, it appears that the generalization i;sue can be
adequately dealt with for as McNemar (1940) states, "the
statistician who fails to see that ‘important generalizations
ffom re#earch on a single case can ever bg acceptable is on a
par with the experimentalist who failg to appreciate the fact

that some problems can never be solved without resort to

numbers"” (p. 361).

The Inappropriateness of'Descriptive Statistics

" A third criticism which has been levelled at ideographic"
researchers is that deécriptive statistics +are inéppropriate

for good scientific data analysis. Traditionally, popuiétion
. L] .

- -—-gtatistics and graphs have been used to draw inferences about

S




characteristics of the population used-and to simplify
results for communication purposes (Edgar\&\Billingsleyr
. 1974). However, there is no need for ideograﬁhic rEfearchers

to use populatiqn“stgtistics since only one-suﬁ$éetﬁbrq§

2 -_-«-;d\jj

. . . T Yo
replication of\EFe same treatment on one or more subjécts is

used. As such, a deécription >f treatment effects utilizing

graphs or means scores is suffié@ent. | '
Ideographlc research has fr¢quently employed the use of

mean scores. Mean scores may bg/gathered by repeated

measures on one subject or scores on a number of subjects.

If this latter method is used individual scores must bé

qompared to the group mean. , However, whgﬁher these scores

represent the overall picture must be determined by th%

: dégree to which group data réepresents the scores of Ehe

indigiduais within the group. Cautiqn must be‘takég,&n

'coliaééing individual scores into group: scores lesgighe group

scores be misieading‘for‘any individual (Allport, 19375.

Both Chaséawnd sidman (1960) have shown that _

individual varil e' can distort group hean results. R

| In séite of the péssible drawbaéks'of group mearn

results,lEsteé (1956) érgues that group data can be used to

estéblish pérameters against which individual performance can '

' be measured. This enables the investigator t§‘foimniate e

hypotheses regarding differential response rates and /A

emphasizes the empirical nature of ideographic resegréh'

{Edgar & Billingsley, 1974). As well, .group data ¢an also
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demonstfate the general form of the sfated relationship
oaking hypothesis formulation somewhat.easier.

The development of applied behavioural methodology has
_produced experlmental designs that allow for an analy51s of
the controlling effects of variables. This permits
scientifically valid conclusions to be made regarding the
‘efficacy of treatment strategies. Clinical researchere have’
developed a variety of simple and complex designs and in
spite of Eheir.differences common features exist in each. " As
in group designs, target behaviours are.specifiea and methods

;of meesurement are precisely defined. Unlike group designs
.howeeer, contingous measurements are taken throughout the
verious phases of the seudy. In most designs: a base%®ine v
Phase is instituted in which the naturally occurring
ﬁrequency of behaviour is obtained. Following stabilization
of baseline oeheviour) a therapeutic variable or treatment is
‘inE;oduc%§ and a comparison' is made with the baseline data in

T grber to determine whether the treatment is beneficial or

LY
1)

not. = Because of the complex}ﬁy_of variables affecting human:

behaviour, the A-B design, the simplest of all desighs'is not

always appropriate. ‘For this reason more complex designs

employlng sequential withdrawal or reversal technlques are
often used to tease out the controlllng effects of varlables.
“Examples of these designs wouldgeinclude the A-B-A design, the

A-B-A-B design,'the B-A-B. design and- the A-BC-B-BC desigh )
. o ' L _ .
where A rgpresents the baseline phase and B and C represent.

: [
A
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interyention_strateg}ég. An in-depth examination of ‘these

‘strategies and extagsions of the A-B-A design can be found in

Hersen and Barlow {19

« 55

4

7.

\_%;/ The use of sequential w1thdrawa1 or reversal designs is
i

inappropriate when treatment va¥iables cannot be withdrawn or

reversed due to 'practical limitgfions or ethical

considerations (Hersen & Barlow, 1976). When carryover

effects appear across adjacent treatment phases as in the

+

case of thetapeutfc-instructions (e.g., relaxation training)

practlcal llmltatlon PrOhlblt phase reversal. When the

treatment strategy is effective in reduc1ng destructive or

aversive behaviour; the withdrawl of treatment is ethlally

unwarranted. Under_ each of these circumstances the use of

experlmental strategies which circumvent these factors must

be employed.

S

problems and the one most central to this study i

Lt
.-

. g

Cne commonly\used de51gn employed .to cx.rcurnva these
h

B

at of

the multlple basel ine deS1gn. This design was first fully

'y described by Baer, Wolf & Risely (1968) and essentially

consists of a series of A-B Qgsign§ in which the length of

'3

-7

V / the baseline period is yvaried in order to avoid the

likelihood of a c¢orrelation between'other events and the

introduction of the indspendent vériable°(Barlow,‘Blanchard,

.Hayes'& Epstein, l%ﬁ?).

Once baselines are“established and

stabilized;,experiﬁental variables are applied to one of the

behavi?ufs and the changes observed. Subsequently, the same .

A
-‘ -

-]
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variable is applied to a second beheviouf and changes are
noted. This prbeedure continues until the experimental £
variable has been applied to all target behaviours.

Treatment varlables are deemed to be effective if a change in
behav1our frequency appears after its introduction while the
rate of untreated behaviour remalns relatlvely unchanged. A
basic aesumption.is that the targeted behaviours are
inaependent from each ether. If covariance exists, then
application of a multiple baselgne design .across subjects
mlght yleld useful ipnformation as to the effectiveness of the
1ntervent10n strategy (Hersen & Barlqu 1976)

One of the major issues in the use of multiple baseline
designe is the number ef baselines needed for scieﬁtifically
valid data to be generated. Baer, Wolf and Risely (1968)
feit'thie issue should be‘left to the inaividual researcher
and therefore did not specify tKe number needed. Barlowland
Hersen (1973) argued that at least three target behaviours
would'be'needed and Wolf_and Risely (1971) as well as Hersen
and Barlow (1976) suggest that replications. across three or
four'beselines shohld be considered a minimum.

. While demonstratipn of the ‘controlling-effects of a
treetment strategy is somewhat weaker in the multiplef
baseline design compared to reversal designs, a major
‘ddvantage of this_technique is that it fosters the
simultaneocus measurement of concurrent target behavioure,

subjects or‘settings.' This is important because the
!
b
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monitoring of concurrent factors allows for a closer
approximation of naturalistic conditions and it leads to an
analysis of covariaﬁce among the target behaviour, an area
which has recéntly become of{interest to applied behaviourai

researchers (Kazdin, 1973, Sajwaj, Twardosz and Burke,
197;).

Multiple baseline des;gns ﬁay berclassified into three
basi& types - acéoss behaviours, across subjects and across
settings. Since thisrstudy is primdrily concerned with how a
particular tréatment affects specific physiological and
pSychologiéal factors across subjects, the multiple baseline
across subjeéé design ;s ﬁost relevant. However, a brief
overview of all three designs will be.presented.

With respect to the multiple baseline across behaviours,
thé same treatment variable is applied sequentially to
independent target behaviours in a single sugject or over a
number of subjects. Various investigators (Hall, Cristler,
Cranston & Tucker, 1970; Liberman & Smitﬁ, 1Q7év Marks’&
Gelder, 1967) have shown thatr sequential applications of
reinforcement contingehc;es to individual responses confirms
the controlling effects of treatment vafiables. ‘

Multiple baseline designs across settings illustrates
thg effect of a particular treatmént applied sequéntially to
a single subject or group 6f subjects across independent

- >

situations. Researchers such as Allen (1973), Barrish,

Sdunders and Wolf (1969) and Hall, Cristlef, Cranston and
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Tucker (1970} have successfully employed such a design to
illustrate‘how well treatment qpnsiderations_can‘be used
"under in vivo conditions.

_In the‘muitiple baseline design across subjects, a
particular tr;atment is applied sequentially across matched
subjects under similar environmental conditions. As the same
treatment variable is applied to succeeding subjects, the
baseline for each subject increases in leagth and only a
.single behaviour is focused upon. A variation of this design
involves.tpe sequential application of the treatment variable
- across groups of subjeéfs. Investigators such as Hall,
Cristler, Cranston and Tucker (1970), Liberman, Teigen,
Patterson and Baker (1973), Christopherson, Arnold, Hiil, and
Quilitch (1972) and Wilson and Hopkinse (1973) have shown the
effects of Qime laéged continencies where changes in'rateé of
behaviour across subjécts changed only when the feedback or
contingency conditions in force were appliea.

In addition to the graphical and descriptive analysis of
data generated by single subject designs,_recent arguments
have been.presented both for and against the use of
statisticél analyses. Whether or not statistical analyses
should be used to evaluate change in single subject de51gns
has been a major point of contention (cf. Michael, 1974). A
.partlcularly salient 1ssu; in thls controversy pertains to

‘.the crlterla for evaluatlng change including notions of

‘clinical and statlstlcal significance (Hersen & Barlow,
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1976} .
Clinical criteria for "significance" refer to
comparisons.petween behaviour changé which has been
3accoﬁplishé5.and level of change required for the ’
’individual's adequate functioning in society (Risely, 1970).
Small changes are not usually considered clinically
X ;% significant even if the behaviour change is reiiable and
/ﬁ;léﬁed\to the prerimental intervention.

Statisticai "significance“\gefers to différences in
percentageé of a particular occurrance which are too large to
be attributed to chance alone (Chassan,I1979); Here, smalll
change$s are cohsidered statistically significant and are
thought to be due to a particular experimental intervention.

Most of the criticisms against the use of statistics in
intzg—subject replication designs are based upon the logic
underlying traditional statistical tests. As previously =~ ~
‘mentioned Sidman (19%60) aﬁd Edgington (1967) criticized the
circularity of statistics which makes assump;ions about the
population from which a.sampie of observations is drawn. As
wéll, objections have been raised regarding the likelihood of

: significance occurring on the basis of chance alone on a

-

certain number of océasions.

Despite these criticiéms, many researchers now believe
that there are times in intra subject.réplication research
where‘specific statistical procedures can be useful. These

w'—— . individuals.do not propose that marked behaviour change
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should be subjected to statistical analyses (e.g., Jones,
Vaught & Weinnott, 1977). Instead they feel that a variety

of situations may make visual interpretation of results

difficult. ) . S B

Of ten, baséline rates of behaviour do not stabilize

within a given time period. ?rends during baseline may or
ay ﬁot ee in the direction of therapeutic change. 1If a
trend is in the direction of therapeutic change acceleration
of that change may prove statlstlcally significant.
Statlstlcal analyses enable researchers to scrutinize
cqptlnuoqs shifts across pheses where there is no change in
trends, whereas visual inspection often enteils distinct
changes in trendibacrosa phases. Thus,.evaluatiens of an
interventigggmay Be made atistfggily which etherwise eould
not be easily assessed yvisually (Hersen & Barlow, 1976).

In other cases, statietics may provide a screening tool
tefaid in deciding which veriables produce reliabde changes.
Often nondramatic effects occur in the data particularly when
attention is directed towards variables with relatively
subtle effects. Again'visuai inspection may not be
sufficient when therapeutic intervention are not rapid or
when the results appear visually amblguous. -Stgtlst1cal
significance may ald the researcher in focu551ng on .

interventions which have reliable, although not va1ous,

effects even though clinical significahce has not been

attained (Hersen & Barlow, 1976).
’«
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Specific statistical,érqcedures which may be safely used
in single subject research are limited. The reason for this
limitation revolves arounalthe concept of serial dependency.
In the case of continuous or reéeated measures over time the
assd;ption of independence of observatiaﬁ is usually not met.
Suécessive observations .in time series designs tend to be
.éorrelated leading to a dependence ofjgrror components. As a
regult, the use of traditional F or t tewmis are inappropriate
‘&for either the t or F vglées would likely be overestimated
giving inaccurate results. A number of variations of t tests
and ANOVA's have been poséd to evaluate N=1 studies (Gentile,
Roden & Klein, 1972; Shine & Bower, 1971), but methodological
faults have precluded their use. Time series analyses have
been introduced which control for serial dependency (Glass,
Wilson & Gottman, 1974). This analysis determines the degree
to which the data points are autocorrelateé and then
transforms the data to remove the serial depend@ncy SO the
grror terms are uncorrelated. IOnce the data are transformed
t tests for changes in level and slope are pérformed in the
time series analysis.

-,_iétegtial limitations of this analysis include the
. depend;nce on relatively large numbérs of observations in
each phase and the availability and®@®mplexity of the

computer programs necessary to analyze data.

T
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' Measuréments of Diabetic Control
- : -

Al though.significant advances have begn madezqver the
years in understanding the pathogenesis and treatment of
diabetes mellitus, major concerns surrounding the
relationship between degrees of diabetic control and the
occurrence of diabetic complications have gone largely
un:esolvéd. Géherally speaking, the primary goal-of diabetic
control is to restore ndrmal metabolic homeostasis in
diabetic patients by dsing carbohydrate metabolism as the
index (White, 1965). While some studies suggest that cerféin
complications can be prevented.or reduced in severity by
improving aiabetic control (Jackson, Hardin, Walker,
Hendricks & Keliy, 1950; Hardin, Jackson, Johnston & Kelly,
1956; Marble, 1965; Kilo, Vogler & Williams, 1972), other
studies report that better control makes no significant
differenée (Knowles, Guest, Lampe, Kessler & Stillman, 1965;
éiperstein, Unger & Madison, 1968; Siperstein, 1970). _This '
confusion.has‘led investigators to gquestion whether present
methods for quantitatively assessing diabetic control are
adequate.particularly with respect to the juvenile diabetic.

. Traditional determinants of ddabetfc contrbl are those
of blood glucose concentrations (fgsting and postprandial)
and the degree of élycosuria as rgcordé& in the physician's
offiée as well as that recorded in the patient's home.

Generally, urine testing using the Clinitest, Acetest, and

3
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Diastix methods have been most widely used. Recent studies
fhéve.indicated that qualitative and seﬁiquantitative urine
tésts are valid measures of control when the mean of ufine
test values over several days are analyzed (Harding and
Higgs, 1975; Malone, Hellrung, Malphus, Rosenbloom, Grgic &and
Weber, 1976). Care must be taken however to avoid errors in

estimation of control beqause of problems with time sampliné\
of urine tests (Forman, Paul, Goldstein & Genel, 1974). .

Another technique which has beepn found to accurately
refleqt glucose homeostasis is that of the 24-hour fractional
quantitativé urine_glucose anélysis (Forman.et al., 1974;
Weil & Kohrman, 19;5). The uée of fractionation with the
determination of both volume and total glucose excreted per
collection period during the full 24-hour period permits thg
physician to assess diabetic control. After the pattern of
glucose secretion is determined, the volume ofjuring can be
used for more meaningful management. The problem of childrgn
puqusely alteriné test results is minimized because the
child who attempts to deceive his urine testing is usually
not sogh'sticated enough to alter the 24-hour uriﬁe. - If this
is sqspgéted then urine creatine determination can confirm
the phyéician's suspicions.

The use of this method assumes that the day of
collection is fairly typical in terms of dietary intake,.
exercise‘and emotional stress. Urine should tﬁegefore be

collected on a representative day so the pattern of glucose

homeostasis can be used for adjustments in the diabetie

N
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therapy. Thué, when per%ormed on an ambu}atory basis, this'
test reflects the actual condition the child faces each day
and Qakes intd account insulin intake, diét, activity and
stress. Furthermore, it is easily performed and has been
shown to be readily accepted by both parents and their
children (Forman'et al., 1974). This system then, when used
in combination with qualitative daily testing by the
éatieﬁts, provides a good estimation of diabetic control.
Another traditionally used method for assessing diabetic
control is that of blood glucose analysis. The most
commonly used ﬁethods are the Folin - Wu and Destrostix tests
and more recently various home monitoring instruments. ,While'
blood glucose levels may give a rough indication of diabetic
control in more stable adult diabetes,_intefmitten; blood ,l
glucose determination in juvenile diabetics do not relate
-sufficiEntly to overall glucose homeostasis to be used as An
accurate indicator of'diabetic.control alone. In children,
random blood glucose levels afe known to show wide variations
which are characteristic of insulin deficient diabetes
(Service,_Molnar & Taylor, 1972; Molnar, Taylor & Ho, 1972).
As such, authors such as Malone et al., (1955) do not |
recommend routine determination_of blood glucose as the sole

+

basis on which to assess diabetic control. Continuous
! . ; .

* 24-hour -blood glucose monitoring is more accurate but is much

too impractical for use with gutpatients.

Recently, investigators have shown interest in a new
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test, hemoglobin Ajcs as an indicator of integrated

_plasma glucose levels over, prolohged periods of time (Gabbay,

1976; Gonen & Rubenstein, 1978: Lanoe, Thibult, Eschwege,

Soria, Soria &-fchobrodgsky, 1977). Extensive.reseafbh;has
shown that levels of hemcglobin Ble sre increased‘in
diébetis patients and reflect their degree of diabetic '
control. As well, it has been shown to be useful in the
follqw~up and treatment of diabetic patients.

The potential use of hemoglobin A measurgments in
studie’s designed to investigate the relationship.between
diabetic coptrol and diabetic complications is of great
importance. However, there have been no published'results of
reports which have addressed this area. However, in terms of
an analysis oflshort—term control, hemoglobin A
appears to have distinct %Fvantages over urine gluccse
testing and blood dlucose testing. The measurement of
hemoglobin A;. in percentages can be used as a - 7
standardized method for describing diabetic control in

contrast to the often confused criterion for assessing

‘diabetic control through urine or glucose tests.

Gonen and Rubenstein (1978) list six ad'%n%sges of

hemoglobin Ay~ quantitation as a means of assessment of

metabolic control ln diabetic patlents. l) It 1s an objectlve

-

test and is not dependent on the patlent's cooperatlon or

accuracy as is the case with spot chécking of urine

fractional collections; 2) it is_}pdependeﬁt of time of day,

+

N _ - : ’ o
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.MEals and exercise; 3) it can describe metabolic control in
patients with a siﬂgle value; 4) it can aid in determining
the_necessity to change treat modes or to alter existing =

. ones; S5) %t can;provide the physiciqg with'e goal towarQs
which therapy can be directed and- 6) it may serve as.a
screenlng test for patients who appear to be in good control

but ‘who may not be. .

Certain disadvantages are inherent with this technique

in that' it is not helpful in deciding upon acute manipulation
4 . :

in insulin Eierapy or diet: The physician may be alerted as

" to the need for better controel, but tHe hemoglobin level

-,

"weuld not 1ndlcate the t1me at whlch changes were requ1qu
In addition it cannot reflect the occurrence of hypoglycemic

episodes. 1In certain hematologic diSorders with abnormal red .

/

‘blood cell life span,;hemoglobin Aj. levels are i

significantly alﬁeredwrtherefore precluding the‘usefulness of
the test. As well, because of the ninety day life span of
the red blood cell, meesuremehts can be taken only every
thfee”months. This érecludeé its‘usage in short term
periods. Overall however, hemoglobin Ay, determinatioc_ .
-appears to be a far better method of measuring diabetic
control than the usual criteria of fasting and postprandial
blood sugards and 24-hour urine glucose analysis. Daily
urine analyses and occasional blood glucose analysee still
‘remain‘the-cest-way to estimate diabetic control, but with

t'he_ addition of the hemoglobin AlC method more accurate

determination may be gained.

J




< L % CHAPTER II
' METHODOLOGY

; I ' .
_ Study I - . : "

Purpose of the Study o

This study was designed té investigate the effectiveness

of anxiety management training in improving the course and

control of juvenile diabetes mellitus by'impioving metabolic -

5regulation of the disease through a redugtion of urine

glucose levels. . X ,

Method -
g

Subjects N ,

Thlrty—51x poorly controlled adoleséent dlabetlcs from
the Dlabetlc C11n1c o£//he Children's Hospital of Eastern
Ontario between thirteen and eighteen years of-age were
contacted by telephone regarding possible parficipation n
the study. oOf these, twenty-six declined to participate ‘
because of the time factor involved and/or_disinteéggt in the
study. Of the ten remaining subjects, two were found- to be

unsultable for the. study because they were in fact in

reasonably good control. Two other subjects were unahle to

r
s
L)

.
- "
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.. participete cédgé of severe family diffiéﬁlties which made -
adherence tobgﬁeir experimentai regimes impossible. As a
result, six female.subjects between the ages of fifteen andr
eighteen years were;included in the study. Data on only five
of these sii.subjects couldlbe subjected to analysiS§ however,
as one of the subjects became so labile in her control during’
‘the study that frequeht hospitalization and insulin
adjustments made her test results uninterpretable.

all subjects who agree;uto participate in the study were
1nterv1ewed in petson in a 20-30 minute cl1n1cal 1nterv1ew.
The interview followed .the general gu1de£¢nes set forth in
the intake form_(éee Appendix A). The main purpose of the
interview was to describe the study in detail and to
establish whether the subject hed‘an anxiety or tension
procblem that possibly interferred with goad diebetic control.
,Otherliqformation gathered centered around the chronie;ty of
theQproblem and the physical symptoms associated with anxieéty
and tension. Also, it was detefmined to what extent, if any,
the individual at teé to reétify the problem either |
through psychotherapy, medication other thaﬁ/ineulin or -
through othér means. A copy of a brief treatment outline was

then given to all subjects (See Appendix B).

No subjects exhibited evidence‘of serious medical
r'd

-~

disorders Whlch would interfere with their part1c1pat10n in
—_— ., ) B _..._

the .study. All subjects had been dlabetlc for at. least three

years with the mean age of onset being nine years.: All

b
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1 i - . : '
children lived at-home with at least one parent. Both the

children and their parents were informed as to the,exact
nature of the study and the techniques to be employed befroe

-

consent forms were signed (See Appendix c).

TheraEists

» The theraﬁisﬁ wag'an advanced doctoral candidate in
‘child clinicalr psychology who had four years Qf extensive
therépy exbgrience in the field of appliéd behaviour-
analysis. The therapist was under the supervision of a
registered Ontario psychologisé. Medical supervision was
p{pvided byltwo phys;cians specializing-iﬁ.juvenfle

~diabetes,

Setting - - - R

1 .
oA —

The study was conducted through the Psychology

Department of the Children's Hospital of Eastern Ontario,

?
(CHEO). All children involvd¥'in the study were seen on an

outpétieﬂt basis. Thg stpdy was' conducted .over a 150 day
éeriod eginning in January 1980. Therapy took place in
offices Qf the Pigbgtic,C1§nich CHEO. Urine samples of Ehe
subjects were aﬁalyzeq in laboratories at gge Children's
Hospital. .Nﬂaiyses were done, without the teqhhician knowihg

o tﬁe treaﬁmen‘shtége‘of the chjild. ‘-

» : L ..
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Experimental Design

"A single subjec£ format employing a multiple baseline |
across subjects was used in the study. Baseline (B) -
conditions were of different lengths across subjects ranging
from twenty-one days for su%ject A to fifty-four dafs foE
.subjectlE.
' Following the basellne phase for each subject, an

attgntion—control (A-C) condition ranging from fourteen days

to twenty-nine days was institgted.‘ The use of the

-~

attention-control condition strengthened‘the design by
allowing the effects of the independent variable to bé
coﬁpared'to both baseline and attention-contre¢l phases. In
this?skudy the attention-control condition consisted of
simple psychological testing uti}iziﬁé the Minnesota )
"ltiphasic Personglity Invéntory {Hathaway & McKiniey,'IQG?)
Ind the Weschler Intelligence Scale for Children: - Revised
schler, 1974) pr the.Weschier‘Adult Intelliéen ‘Scale'
. %W chler, 1955)/where age apprépriate. All'hesting and
eedback was perféfmed within a éeVen hour period over - two
'wéeks so as to be és,equivalénﬁ.as possible to the éctuél

treatment time. <The context bf the feedback sessions was
‘ _ . -

kept as neutral ws possible for each subject so that as

little biasing as possible would be introduced. Each subject

"

was given a' treatment rationale which' explained that often a

knowledge of' one's ‘dynamic makeup- is of benefit in coping

R, N




with daily life expériences and may servé to bring about
better diabetic control TSee Appendlx D}y. A f1ve item
ten—p01nt credlblllty/expectancy for improvement scale
similar to that used by Borkovec and Nau (1972) was
adm@nistered to‘each subject before and after the A-C phase
to measure non-specific treatment.factors such as patient
expectancy for therapeutic gain and perceived treatment
efficacy (See Appendi; E}). In addition, control of
experlmenter-subject contact was galned

Following the attent1on-cont£ol phast for each Sub]ect
the actual treatment phase was 1mplemented. This con51sted
of seven hours of anxiety management training taught over a
two week perlod. Before training began, each subject was
"given a treatment rationale (See Appendix F) which explained
that relaxation may bring'ébout a reduction in urine glucose
levels leading to improved diabetic control. As in the A-C
condition, the five item ten-point credibitility/expectancy
for improvement Scale was administered to each subject before
and after training. After the seven hours 6f anxiety
management.training, each subject was given a cassette tape
with muscle relaxatlon 1nstruct10ns recorded on it: Sub]ects

were requested to practice relaxatlon with the tapes at least

three tlmes per week and were also requested to use the

L.

relaxation Sklll whenever they faced stressful 51tuat10ns.

rd

The length of thls phase ranged from 115 days for SUbjethﬁ

d

to 71 days for subject E.. Table 1 indicates the exact'number_

. ‘ .
L . '
. . - _
\ /-v/
LI * .
. : .
- L *
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6f days the subjects spent in each'phasé.
-
. _ Table 1

NUMBER OF DAYS SPENT IN EACH PHASE

; . Phase

Subject » Baseline | A-C | 4
A 21 14 -
B ‘ 32 S 29
C : 39 n 22
D 47 14 - s
E 5¢° 25

T . . 6 - *

Testing Procednre and Instruments

Data collection was completed within a 150 day period

AMT
115
89

89
89

71

for all subjects. Subjective estimates of anxiety‘andk '

. tension were gained through the use of the Multifactorial

Scale of Anxiety (Fenz'grEpstein; 1965) where each subject

was asked to respond to each item according to recent

subjectivé feeélings, Thik scale was administered on a

‘ ‘bi-wee€kly basis.

4

The“Multifact’ ial“Scale of Anxiety (See Appendix

consists of a total of flfty-three items, comprlslng three

subscales measuring state anx1ety Muscle Tension (MT)
' 4 »

(eighteen 1tems), Autonomlc-Arousal (AA) (51xtqen items) and

+ Feelings o Insecurlty (FI) (nineteen 1tems) The Mus

@l

G)

cle -

"
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Tension subscale contains items describing the effects of
sustained contraction of striated muscles such as tremor,
motor incoordipation,.backache, neckache, rapid breathing,
tension headaches end ski; sensitivity. The Autonomic
Arousal subscale contaiﬁs items referrihqéio visceral
symptems relatiﬁe to activation of thé autonomic nervous
system sdeﬁ as tachycardia, vasomotor reactions, emotionally
induced sweating, failure of body tembetatute control and
digestive disorders. The Feelings of Insecurity subscale
ébntains items referring to subjective states ef fear and
1nsecur1ty and concomitant behaviour and attitudes.such as -

the ipability to relax and concentrate, the tendency to worry

'_over small matters, unexplained feellngs of- fear and panic,-

~ ’

fltful sleep and compulsive mannerlsms. Reliability

coefficients obtained from a sample of male and female'

university students (Fenz & Epstein, 1965), corrected for

attenuation, for the scales MT, AA gnd FI are respectively
, . : \

.84, .83 and .85. - '

Degtees of'diébetic control were assessed through-the

B;e of physiolegical tests.  Urine testing performed at home

on a thrice daily basis served as the cornerstone of diabetic

assessment using the Diastix method (Ames "Co. Ltd., Elkhart,

ff
‘Ind.), Urlne tests were performed in the morning? late

-

afternoon and- at bedtime and an average readlng was then ;’/N.
calculated for the-dayuf/éte chlldren entered their test \

1 -

= results 3s well as thelr 1nsu11n intake 1n a dlabetlc dlary
: . . . - . \
i . } )
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(See Appendix H). Test results read négative, trace, 1%, 1%,

1% and 2% which refered to the quantity of glucose in the.

urine. Informatiogbfelating to caloric iwtake, exercise,.

medication, infection, accidents and emotional conflicts were
“also entered in the diar¥: Insulin intake was kept constant
"throughout the study for each éubjéct. Eaéh subjéct‘s height

and weiéht,were measured both before and after the study in.

an attempt to ascertain dietary compliance. .
In addition, aséessement of urine glucose homeostaéis

was also determined on a weekly baasis using the 24-hour

E Y . ] '
‘Urlne voided ‘during the day and night*was collected and was..

kept refrigerated or froqen‘untilfthe specimens could be

taken b§ the children's parents to the hospital laboratory

' <@
and analyzed. Volumes were collected at:home, aliguoted into .~

four separate containers and labelled with time of'co;lection

and total volume: (1)‘8AM—noon (first'voided overnight urine

was d'i;c%rded): (2) noontd4PM; (3) 4PM-8PM; and (4) 8PM-8AM
e (first‘voidéd overnight morning hr%ﬁe wés collected}. |
Routine urine testing ‘for glucose, three sbeciméﬂs é‘éay;
continued during this time. &all thé urine'voided;'But thefi

R W drops necessary for performing the tests,.ﬁas added to“

th collection bottle. Children were éonsidered in‘good |
conﬁ:ol if only 20-60 gm. of glucﬁse was spilfed per day in

the urine. ,

.+ In order to assess the children's compliance with the

f actiqnél’quéntitative glucose method (Forman et al., 1974)."
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.

‘experimental regimen, all parents were asked to keep a dairy o

similar to the child's. Parents were requested to check the
-accuracy of their child's urine test on a specified number of
occasions'as indicated by the primary investigator.

Reliability checks were then calculatedl

Treatment Procedures o : :

The independent variable in this portion of the study

- Y

was-that of anxiety management training. The first session
was devoted to training in deep muscle relaxatlon {Jacobson,
1938) and lasted two hours. The relaxatlon_lnstructlons ‘were
those presented by Wolpe and Lazarus (1966). A copy of the | f
‘relaxation instructions are presented in Appendix-I. ]
. Prior to tralnlng 1n Qeep muscle relaxatlon, a verbal v . {
descrlptlon of the AMT treatment program .was given to the

subjects. The descrlptlon 1nformed the subjects that anxlety o]

or tension is a learned response_ Whlch could be modified‘or "1

A ~

unlearnedhby follqE}ng known learning principles.- The i ‘\
B Y - . - N
overview went on to say that the ‘purpose of AMT was to . ¢

provide a new nequn e, relaxation, which is a more adequate
. e -
. LY

altédrnative than the subject's typical anxiety response which

L s

can interfere with good diabetic control. Further

information on the effects of anxiety on diabeted was

+ e

disseminated. Follow1ng tralnlng in deep muscle relaxation,

the subjects recelved an orlentatlon to the treatment B -0




procedure. Jt.was as follows:

N - .
"The remaining sessions will continue to make use of
deep muscle relaxation. It is important for you to
find time to practice the relaxation between sessions
as like many activities, the more that you can®
practice it, the easier it is to become more ‘and more
relaxed and to become relaxed more quickly. That is,
with continuing practice deeper and deeper levels of
relaxation can .be achieved. The ideal situation would
be to find a quiet place where you live - a place
where you will not be bothered by anyone - to practice.
Sometimes the only quiet time will be just before goin
to sleep at night. Anytime that is suitable to your q\j
schedule is fine; but what is important is that you can
find some time each day to practice the relaxation.

Id

In addition to the above introduction, further

orientation remarks were as follows:

"The remaining sessions will consist of two basic parts.

First we will be focussing on developing three types of
scenes clearly. That is, a pleasant relaxed.scene, an
anxiety scene and a success scene. Secondly, we will
be focusing on the ways in which you express anxiety
physically. We will look at and experience the
differences between the opposite responses of relaxation
and anxiety. They are opposite responses - that is, you
cannot be relaxed and anxious or tense at the same time.
We will also,learn a way in which you can achieve
control over feelings of anxiety and tension. Anxiety
is a learned response and can be unlearned and calm
relaxed feelings can be learned to take the place of
the feelings of anxiety.: That is, the feelings of
anxiety can be gtopped and réblaced with feelings of
calmness -and relaxation through a learning process.
As you become more- and more aware of the physical
signs of anxiety that you have, and more and more aware
- of the pleasant calm feelings of reldxation, you-‘can
learn to achieve 'the feelings of calmness more often’

. and use them to- -your benefit. You can learn that it is.

.’ ..You who have control over these feellngs and' that the
1 - relaxed calm feelings can be used by you in many
. 51tuatlons in Wthh you have felt anxieus in the past.

®

-
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- : ‘
procedure: : /:;

buring this session you will be using thesdeep muscle-
relaxation technique that you have.learned to look at
-the difference between feelings of anxiety and feelings
of relaxation. You will also be- developing a pledsant
sceng, an anxiety scene, and a success scene of your own
choosing to help you become more .aware of the great
differences between those opposite feelings. I will
also be stopping from time to time to falk about how it
is going for you.. Also during ®his session you
will begin to learn how to achieve control over anxiety
. by switching froh feelings of tension and the anxious
scene to .relaxed feelings and the pleasant scene. At
first I will be helping you control the anxiety so do
not be afraig?té allow yourself to experience the .
anxiety assocCiated with that scene fully and appreciate
. the differences between amxiety and the feelings of
calmness and relaxation that come with the pleasant
"scene. I will be here to help you control the anxiety
at first, but as you learn that anxiety can.be control-
led,_you will be more and more in control of the
situﬁtion and eventually will no longer need help from
‘me in controlling the anxiety. You will notice that as
you become more and more in control of your own .feelings
and more able to feel relaxed and calm a new set of
feelings will begin t¢ develop. You will begin to have
some real positive feelings of competence and mastery .
over the anxiety as well as the pleéasant, relaxed state.
. that replaced the feelings of anxiety. .

Following the above raticnale of'treatmgnt the Ss. weté

‘relaxed using the muscle tension exercises. Subjects were

" then interviewed briefly for 10 to 15 ﬂ}putégijQ?etermineA

.ﬁresentéd: : - //”'i

relition was then induced again- using interim directions
e

that-each subject could become quite relfxed. Deep muscle -

L]

(S8ee™Appendix J). The following'directions werg then’

No§7focus,,without;doing anything, on the feelihd,of'
bodily and mental relaxation you have achieved ... .
- Notice exactly 'bo&-.ig_ feels to_ be .so relaxed ar'xld
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. : e
calm ... you can achieve this relaxed state more often
than youd think, and it can be very useful to you ...
You will be able to recapture part or all.%of this

relaxed state when you get anxious or afraid ... €Bi§‘hﬁ‘

may help you to feel better and-function better or more
comfortably in a variety of situations ... just notice
What it feels like for a moment ... focus on the
feeling, the state, amd. enjoy it ' :

Let yourself relax all over and let all distractions
fade away ... let your mind_ Become a blank screen,
relaxed and calm-.... let your awareness of anything
outside yourself fade away ... now I want you to
visualize yourself in a relaxed, pleasant scene ... it
can be any scene, indoors or out, with or without
people ... just let a pleasant, comfortable, relaxed,
happy scene appear ... visualize many of the details !
of the*scene as clearly as-you can ... try to see
yourself in the soene, be in it, put yourself in the
relaxing, pleasant scene and as the scene becomgs more
and more clear actually experiénce the calmness,
hagniony, fhe relaxation ... if it helps you get into

3 the scene, pay attention to any sounds, smells, tastes,

[~ or bodily sensations associated with this scene and the
relaxation ... use any senses if they help you get into
the scene and experience the pleasurable relaxation.
Focusmon the feelings ... the state of relaxatlon you

A are experiencing right now .., study the way it feels,

- physically and mentally relaxed and calm. This is the"
feeling of calmness that you can learn to achieve more
often and use to your benefit ... just enjoy the feellng
for a moment more ... now let the pleasant scene

, dissolve away ... let your mind go blank and gontinue
‘relaxing for a moment.

“

Subjects were then aﬁ@pse@‘and interviewed briefly to

o

eecertain that a'pleasant,"relaxed im#e could be broduced by 2

each subﬁect. Subjects were then rehﬁxed again u51ng 1nter1m

'dlrectlons wlthout muscle tension. Whlle in ‘a relaxed state

Fd
subjects were asked to‘begln to v1sualize an anxiety

‘provdking'scene and to focus on the various bod%l} sensations

. A

which each subject associated witlr’anxiety. This is the

~first time in the treatment pracedure that subjects were

AN




. presented was)as follows:

79

asked to visualize the anxiety scene. The anx1ety 1nduct10n "

procedure presented followed the following set of
% -

instructions:

Alright, let the kelaxation go now and pick out a real

life situation frem your past that involves a great

deal of anxiety, fKear,. uncertalﬁty, dread or awfulness.’

The scene must be useful to you 3 calling up and-

reliving feelings of anxiety and fearfulness ... just

decide on any scene that helps you create a very

anxious state. Begin to visualize the anxiety scene

now. Use any image, sound or bodily sensation that
helps you recreate the anxious or fearful feelings.

Try to visualize it clearly ... be in%it and let the

» sensations become more int®nse ... feel\ your heart
starting to pound and your breathing becomlng very

shallow and irregular ... palms beginning to sweat and s
.your stomach becoming jittery ... As the scene becomes .
clearer and clearer notice the various bodily sensations &,

you use to express your anxiety ... the muscles

becoming tight and- tense ... your stomach feels like
it has a knot in it ... your mouth feels dry ... just
notice all the bodily changes that occur as the anxiety

increases and spreads throughout iﬁur entire body.
Don't stop yourself from feeling

ore and more fear and

anxiety ... just let. yourself experience the feelings
that are associated with the anxiety scene. Experience
the scene vividly and be n it ... Feel the discomfort

of your body o how rapidly you are breathing and

how hard yourTheart’ is pounding ... the tight muscles

.++ the panicky helpless feelings ... let the feelings
of anxiety reach a high peak as you visualize the scene
..+ let the anxiety reach such an intense point that ' !

you feel you he;E‘no control over it ...
- .

The anxlety 1nduct10n was termlnated by asklng each subject

to let the anxlety scene fade away and by using the anxiety

T
control \Cue and relaxatlon. The anxiety cotrol procedure !

1

N 4 ‘ - —
R o :

L)

,“ Now take in a deep breath, hold 1t for a moment ...

~

slowly exhale ... and relax «+. good.. Switch back to

e g

relaxlng qow .- first let the anxlety scene fade aWay
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~_

. .+~JUSt - Sweep the scene away and focus only on
reachieving the comfortable feelings ®f relaxation ...
focus on the refreshing feelings of reI\xatlon that
) spread throughout your entire bodg ... the forehéad and
scalp, smooth out ... the-arms, cdmfortably heavy . \
spread the relaxation to all the facial muscles, «
muscles of the back ....and allow the relaxation to
flow into the mdscleéﬂbﬁ the stomach, waist ... trunk,
legs, thighs, and right down to your feet. Attend to
your own breathing now ... notice how the rhythmic
patterns of your own_breathing serves to increase the
feelings of tranguility and well being ... as you attend
to your own breathing notice how comfortable the chest
area becomes as feelings of relaxatlon spread across
the chest and down into the Stomach area ... the upper
portion of your body becomes comfortably -heavy and very
srelaxed ... Just let the same good feelings spread down-
° into the legs ... the thlghs, calves, ankles, and feet,-
so that the entire body is bathed in feeliings of -
: relaxatlon and inner tranquility A T

+« - As you ‘enjoy this state of inner calm note that you

Y achieved this yourself ... with comfort and relaxation

) (}.. enjoy these feellngf for a few moment§ ... You can
Become twice ag-re laxed’ as you are by rely taklng in
‘a deep breath and slowly exhallng.

v

After returning the subjects to a.‘elaxed state they were

*

aroused and inter#iewed'for 10 to 15 minutes to ascertain

‘that an anxious scene was, in fact, visualized and that all
e

subjects were able to return to a state of relaxation with

thé use of the anxiety control cue. Following the brief
oL R T '

interview period the subjects were given the following set of

igstrucqibns:‘

-
[

Notice how the relaxatlon can be achieved agaln after .
« youy have become anxious ... and think about how
enjoyable and pleasant.those feeliings of relaxation
a ... Now we will be relaxihg -dgain ‘and visualizing
. a'scene we'll call the 'success scene' ... a. situation -

in which you felt anxiety butqasge not overwhelmed and
. were able to 90 on and succeed at what you were trying

tg accompllsh . : . <

. Tt g
-~ . . . . RS
: . . . S v
) r o . ] o

-
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‘Presented were as follows:

‘anxiety scene; 5)

4

N

Once again'the subjects were relaxed using intérim directions

and were askgd_td visualize a success scené. The directions

-
.

Now recall a scene or situation from your past life in
which you experienced real feelings'of success ... it
should involve such things as facing a difficult
challenge and meeting it successfully ... it might be

it may involve some feelings of anxiety or apprehension
but. they didn'E'overwhelm You ... ‘rather yqu mastered
them ... you should pit¢k one situation that will help
you develop apd maintain certain feelings of success
+-. of mastery of the situation ... self-confidence ...
competence ... the ability to face a difficult ®ituation
and handle it very well. Let the scene'develop\\..
begin to put yourself into the scene ... really Iive

it ... and focus in on the feelings of success,
. satisfaction, competence ... just experience these
feelings for a moment and enjoy them ... now let the
, scene fade away .. your mind becomes blank ...

Shbjects,were-then intﬁiviewed to ascertain that a . .success

sc¢ene

was visualized. The remainder of session two was made

- : Y S .
"up of ddditional visualization training. and practice at

switching fromone type of scene to anotherf: The order of the

“ ’

: L . b U, ;
scene switching pPractice was as folfbws: Pr'anxiaty scene; 2)
anxiety control and pleasant .scene; 3) success scene; 4)
B & . - . .

e T "B ' .o .
xiety contr6l’ and pleasant Bcene; and 6)

success s e switching practiqg sequence.wa§ rebeated_

-

two more¢ times. Following the last success scene subjects
72

Were'ﬁiven the foliowing set of instruqtions:
. 3 -
As you attend to these feelings, foéus-on'tﬁe easEQQch
which you have been ablé to &chieve relaxation and

v +

small to someone else, but it was important to you ... ..

~

+
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“.while in a relaxed state they were presented the folipwing

. feelings of accomplishment ... let these “feelings

calmness within yourself ... 'you have been able t:oET :

+dispel all feelings of: tension in your body ... and '
replace them with feelings of inner calm'and relaxatlon

‘with the.pleasant scene and the success scené“... you . "
have mastered your own inner tension ... eajoy the L =

- - .

+

develop fully ... a sense of mastery over your _own _
personal feelings ... focus on these'ﬁgggings and enjoy %

them for a moment lonqer. ' o : .o i

- *

- All subjects were encouraged‘to practice the deep muscle

relaxation at home at least three tlmEi per week. A cassette

'li

_tape with recorded relaxatlon 1nstruct10ns was glven to” each
subject. Session two was then bermlnated. T ) ' L

Sessions three and four of AMT Treatment were the _same.,

. —~
The subjects were relaxed by the 1nter1m dlrectlons and;.

~

séguence of visualization witﬂ\physiological.cuesi-1) anxiety'

scene; 2) anxiety control and pleasant scene; and 3) success

»SCene.” The sequence of scenes was repeated three times, with RS

thefse551on endlng.after the third presentatlon of the

success scene. Empha51s was placed on ths1ologlcal cues fqr‘

both anxlety and relaxatlon as well as for clarlty of

- <
. .

1magery. Also durlng sessions three and four more empha51s
[-o “

was'placed on the- subjects 1ncrea51ng ablllty to use the ’ )

’ -

anxlety control cue to’ reduce feellngs of anxlety At the T ‘/3

e

end of segsion three, subjects were asked to begln maklng use
p : . ‘ *
of the control cue in their .daily lives by attempt1ng to v N

1dent1fy thesr anxiety at lower levels and u51ng the AMT L. f

techn1qhe‘to control 1t. A -] :
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2 CHAPTER III

RESULTS
Study I

Scores on the major dependent measures can be found in

hY

Tables 2, 3 and 4 respectively. Mean values of the measures

as well as their standard deviations , (in bfackets) are

presented. . ' v

Urine Glucose (Diastix)

As can be seen from Table 2, all subjects showed mean
urine glucogé values of % ‘percent or hiéher during the
_baseline phaseé. By the end of the A-C phase the mean uginé-
glucose values had declined slightly except for one subject.
(E) whose mean urine glﬁcose value.rose somewhat. By the end
of }he,AMT phase all subjects exhibited considerable
dectreases in their méan urine glucose values.

The results of each ‘subjects'’ daily urine test results
were subjected to statistical analysis through the use of the
T™™S (Time Seriés Experiments) computer programﬂ{Bower; Padia
& Glass, 1974). TMS provides an inferential statistical
'analysis of inteqyention ‘effects by means of a two-stage Y&
.application of.the Program modules CORREL and TSX. From the

output of CORREL, an identification of a stochastic model

L
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Table 2 i E
MEAN URINE GLUCOSE (DIASTIX) VALUES (%) RN
Phase
.Subject Baseline a-C AMT
7 L .
A .56 {.20) .44 (.14) .26 (.10)
B 1.20 (.41) . .98 (X30) .61 (.33)
C 1.10 (.33) .91 (.14) .72 (.20)
D 1.24 (.41) .92 (.38) .48 (.26)
E ‘f « 80 (-24) ® .88 (020) -59 (.25) !
Bracketed values indicate standard deviation
R . G
€ ) : o

Ced
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a
L

" appropriate for the time series is made. - The time-series

" ‘data is subjected to a Eorfelogram-and partial T '

autocorrelation analysis. Once the model has been 1dent1f1ed

¢

1ts indices are entered W1th the original data into the TSX

module. The\data are then transformed to eliminate the

w

effect of ali prev1ous error terms and observatlons, thus
changlng each data point into the form of the general linear
model. Output consists of values of theta fangine f;om +]1 to
~-1,/2 residual er:oq-vapfance fo} each value of théta, an
estimate.of the.true level of the series at time_O (zefo) and
an acéompanying t-statistic and an estimete of Qhe change in
level due to 1nterventlon in the series ‘and a t—statlstlc for
testing the significance of the dlfference oE the estlmate

from 0 (zero).

[

Because of the single subject muitiple baseline design,
each subject's scores were unable to be collapsed to arrive ™
at a group score. Therefore, t-tests on each subject's daily

urine test results weére performed. The test results revealed

statistically non-significant differences between the

baseline and A-C phases for all five subjeets, but
Statistielly significant differences between baseline and AMT
phases and A-C and AMT phases for all subjects. A
From Table 2. it can be seen that during the baseline
phase, subject A's mean urine glucose test value stood at
+56%, falling to .44% during the A-C phase -and tol.26% during

the AMT phase. Differences bétween the basellne,qnd A-C
. T/
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phases were not staﬁisticélly significant’ pifferencés
between the baseline and AMT pha;es were found to be
statistically significant (t=-3.36, &¢£=134, p < O.Qi).
ngnificant differences were‘algo_found between the A-C éna
AMT phaseé (t=-3.90, 3;4157}\E-< 0.01). Inspeétion of Figure
Iidepicgs these;ﬂ&i{s ences graphicallyz It also appears- :
that during ﬁhe baseline and'A—C ﬁhases*%hefe is mdfe
variance compared to that'ethpited in the AMT phasé.‘
Inspection qf the standard deviations fpund in Tablé 2, seem
to bear out this'obsetyétion. N
Figure 2 iiluqtrages_sbbject B's test résults;"ﬁer'méan.
urine glucose levels were 1.,20% during baseline, .98%_during
the A-C phase and .61%.during the AMT phase. Differén;es
between the baSeline-aﬁd'A—C phases were not sta;istically

significant. Bignificant differences were found however

y

-

betwen he baseline and AMT phases (t=-456, d£=119,

:‘p,< 0.01). As can be seen from Table 2-variance 'in the A-C

h¥s

phége was slightly reduced from the baéel@ne phase Eut was
eleévated in the AMT phase.

Subject C's mean.ﬁrine glucose level during_baseline‘waé~
1.10%, falling to .91% dufing'the-A;C phase and to . 72%
during the AMT phase{' This can be seen iﬁ.Figure;B. The
difference begween/baseline-and A-C phases was not found
statistically signif?cant; Differences between the baselineu

© . . ’

and AMT pﬁases were reliabiy different (£=—6.46, df=9¢,

p < 0,01).. Significant differences were also found between

[ - -
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\ (5 ' S / Figure 1

Ny .
ﬁ% _ SUBJECT A. -DAILY MEAN URINE GLUCOSE LEVELS
(DIASTIX METHOD)
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Figure 2

SUBJECT B. DAILY MEAN URINE GLUCOSE LEVELS
{DIASTIX METHOD)
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‘Figure 3
SUBJECT C. DAILY MEAN URINE GLUCOSE LEVELS
(DIASTIX METHOD)
DOTTED LINES INDICATE PROJECTIONS DUE TO MISSING DATA
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the A-C and AMT phases.(E;B.OB,.df=81, P < O.Qllz Variances
wére‘reQUced from the baseline phase in botq the A-C and AMT
-phasés\(see Table, 2). .

.Grééhical illustration of subjecﬁ D's urine test resﬁlts
lcén be.seeh in Figure 4. Sﬁbjecg D's mean q%ine glucose
levél.during_baselrne was 1.24§. This decreased to rsﬁ%

~during th;‘ﬁ-é b@ase and to .48%'du£ing the AMT phase.

’ Nonvsignificant‘differenbes were found bétweén the baseline
and A-C phasés.ﬁ However, the differencé between the baseline
.and AMT-pﬁésés was staFisticélly significant (t=-9.04,
df=125, p < 0.01) as was thé difference betweenthe A-C énd‘
AMT phases (t=-4.43, df=§5, ﬁ < 0.01): As-in the pfeviousl

-*subjects, variances in both the A-C angd AMT phases were -

-~ . - -
reduced from the baseline phase with the AMT phases sharing

r

Y

[ -ﬁhe,largesp reduction in variance (;ee Table 2).
. éigure 5’illustrates subject E's urine test resﬁlts.

Subject E'é mean urine glucése v;lue during baselipe stood at

. .80%. During the A-C phase this‘iqsigased to .B%% but during

the AMT'phaSe'iﬁ dropped to .59%. ﬁifferences between the

baséliné and A-C phases were not found to be statistically

~significant.’ Differences'between the baseline and AMT phases

‘'were found to be statistically sigg}ficant (t=4.02,.d4£=117,

P-< 0.01). Significant differences were also found between

Qﬂﬁﬁr thé A-C and AMT phases (£=4.27, df=86, p < 0.0l). From Table

2 it can be seen that the variances were not appreciably

reduced across phases. In fact, there was a slight increase

R e b 'L LIL IO,
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) . ’ SUB;]'ECT D. BAILY MEAN URINE GLUCOSE LEVELS
: o - (DIASTIX METHOD)
DOTTED LINES- INDICATE PRQJECTIONS DUE TO MISSING DATA -
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Figure 5

SUBJECT E. DAILY MEAN URINE GLUCOSE LEVELS™———
(DIASTIX METHOD)
DOTTED LINES INDICATE PROJECTICNS DUE TO MISSING DATA
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”
in variance in the AMT phase in relation to-that in the

baseline phase.

24 Hour Fractionated Urine Glucose

As can be seen from Table 3, the results of the 24 hour
urine glucose collection are not as consistent across .
subjects as the daily urine test results. Th}s may be due in
part to the frquency of mi;sing data or the fandom
application of the tests themselves, even though done on a
weekly baBis for twenty-one weeks. In additiopn, the |
variances across phases for each subject appear to vary in
magnitude partially due to the sméll number of observations
across phases and partially due to the lability of theﬁdegree
of diabetic céntrol each subject exhibited. Because of the.
small number of observations within each phase for each
subject, statistical analyses using 'the TMé program were not
able to be performed. 1In addition, due to the time series
nature of the design, no other inferential statistical model
could be used. Therefore 6;1y means and standard deviations
as well as graphical analyses will Ee presented.

Table 3 and Figure 6 illustrate subject A's results.
Du%ing,fhe baseline phase her urine test results showed her
to be excreting a mean of 117.2 g of glhcdse/24 hrs. This

,rose by 31.3% to 154 g during the A-C phaée but dropped by

.52.7% from the A-C phase to 72.8 q during the AMT phase.
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Table 3 al
MEAN FRACTIONATED URINE GLUCOSE VALUES (g./24 hrs.)
. \/L—————u—) Phase '
Subject Baseline A-C, AMT
A T 117.2 154.0 72.8
— ' (23.4) (81.0) (34.1)
B ' 128.5 " 55.3 70.0
> R (10.6) (15.6) (36.1%
: C ‘ 104.9 151.2 125.3
. (37.9) (24.0) (47.0)
j D 158.0 104.0 61.0
: (82.7) (96.1) (35.3)
¢ E ' 79.7 1123.2 38. 2
¢ (27.0) (17.5) (26.1)
;;’{ '
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Figure 6

. -8
SUBJECT A. WEEKLY FRACTIONATED URINE GLUCOSE

VALUES
DOTTED LINES INDICATE PROJECTIONS DUE TO MISSING DATA
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Her qqpiaqpe was highest during the A-C condition and lowest
during‘the baseline phase. |

Tabié 3 and Figurez7 illustrate gubject B's results,

’

Unfortunately, only two obsgrvations were gained in the -
baseline cbndition for a mean value of 128.5 g glucose/24
hr. period: ﬂowever,réhe variance was quite low lending
éomeﬁpat more'credibility to the scores. _Dufing the A-C
cpnditioniOhly three observations were gained fqr a mean
value of 55.3 g. Again the variance was low. In the AMT
phase subject B's score rose by 26.5% to a mean value of 70.0
g averaged over nine observations. The variance was somewhat
highe¥ however than the other two conditions. ‘

fable 3 and Figure 8 illustrate subject C's résults.
She wgs found to be excreting 109.9 g of glucose/24 hrs.

during the baseline phase. This increased to 151.2 g during

the A-C phase, an iﬁcrease of 49ﬂi%, but decreased to 125.3 g

during the AMT phase although'this was gtil'l higher than the

baseline level. The variances across all three phases were
ﬁoderately high suggesting little in nce of the AMT on the

dependent measure.
Subject D's test results“are seen in Table 3 and Figure ‘%

9 show a consistent deérease in the amount of glucose

excreted across phases. ‘During the baseline phase she '

éxcreted a mean of 158 g over six observations with high

vériability. Within.the A-C phase her meaﬁ‘glucose output

dropped to 104 g, a decrease of 34.1%. However, high
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SUBJECT B. WEEKLY FRACTIONATED URINE GLUCQSE LEVELS
DOTTED LINES INDICATE PROJECTIONS DUE TO MISSING DATA
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Figure 8

SUBJECT C. WEEKLY FRACTIONATED URINE GLUCOSE LEVELS,
DOTTED LINES INDICATE PROJECTIONS DUE TO MISSING DATA
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Figure S

WEEKLY FRACTIONATED URINE  GLUCQOSE LEVELS
DOTTED LINES INDICATE PROJECTIONS DUE TO MISSING DATA
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variability over only two observations tend to obscure the
results. A mean’ﬁlucose level of 61 g or a decreasélbf 41.3%
during the AMT phase with moderate variability tends to
suggest a more consistent decreaseq'level of glucose output.

While it appears that the AMT exerted substantial influence

~on both the variation and magnitude of glucose levels

'compared to the_A-C phase the results must be cautiously

interprgsed for as mentioned there were only two observations
Qith high variability in this phase.

Subject E's results-cah'be seen in Table 3 and Figure
10. During the baseline phase she producéd a meaﬁ of 79.7% g
of glucoég/24 hrs. This rose by .54.5% to ? mean of 123.2 g
during the A-C condition and dropped by GBAQ% to é mean of
38.2 g during the AMT phase. In addition t? this decrease,
variability across all phases was consistent suggestiﬁg tht
the treatment may have had a substantial infilluence on the

dependent measure. : \

Multifactorial Scale of Anxiety

_~ Because of the small number of observations within each

phase for each subject and the time series nature of the

" design, inferential statistical procedures could not be used

to analyze the results. Insted, graphical -inspection of the
data as well as mean scores and their standard deviations

will be‘présented. 7
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Figure 10

SUBJECT E. WEEKLY FRACTIONATED URINE GLUCOSE LEVELS
DO':_['TE:D LINES INDICATE PROJECTIONS DUE TO MISSING DATA




SO IIM

~

tz oz 81 @1 Z1- 9L §i v €F Tl :E.Jo L 8 § v € ¢ |

--
lllllll

08

oot

oSt

u---—---“-n----—-p---——
-a A L BeAeGEesemaaaanhs
L]
1 ]

LWY R Yt ani1asve T

00t

ose

\
. . .
* A
- . ;
)p i
- t
= -
v
- . )
4 -
L}
s
A |
’ . -
“ .
'
BT  F SEIEPTES P PR ST S D Y
i [

oot

(14rz/6) 3SOONTO INNRIN



103

Figure li and Table 4_illustrate subject A's results.
As can b; seen during the baséline phase her mean AA score |
stood at 2.30, rose to 2.40 during the A-C phase and fufther
rose to 2.45 during the AMT phase. The mean MT écore stood
jﬁat 2.15 during the baseline phase, decreased to 1.80 duripg
the A-C phase, but rose to 2.27 during the AMT condition.
The same pattern occurred in the mean FI score as the
baseline score stood at‘3.;5, decreased to 3.10 during the
A-C phase, but rose to 3.40 during the AMT phase. Low or
nonexistant variances were found across phases except for a
moderate variance of the FI score in the AMT phase. These
results suggest that the AMT procedure did not had% any
. appreciable effect on reducing subjective feelings of
anxiéty.
Figure 12 and Table 4 depict subject B's scores. No . Cd
major differences were found across the baseline (1.75) oé
A-C (1.65) phaseg mean scores on the AA scale.l A somewhat
lower mean score (1.25) was seen however in the AMT phase.
Unfortunately only four observations were gained in this
phase‘as the results of the remaining six weeks were -
| accidently misplaced by the subject and could not be found.
Again, variance was low on these scores. On the MT scale
subject B's mean baseline score (1.50) was slightly higher :
than hef mean scores in either the A-C (1;25) or AMT (1.25)

phases. On the FI scale, an increase in both the A-C and AMT [

phase scores was found compared to baseline. Subject B's

@
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Table 4

MULTIFACTORIAL SCALE OF ANXIETY (MEAN SCORES)

4

S Phase

U Baseline A-C AMT

] Feel- Feel- Feel-

J ings ~ ings ' igs

E Auto- of Ato- of auto— -of

C nomic Muscle  Inse- nomic Muscle Inse- nomic Muscle  Inse—

T Arousal Tension curity Arousal Tension curity Arousal Tension curity

A 2,30 2.15 3.45 2.40 1.80 3.10 2.45 2.27 3.40
(0.0} {0.0) (0.0) (0.0) {0.0) (0.0) ( .17) ( .27) ( .41)

B 1.75 1.50 2.40 ' 1.65 1.25 2.50 1.25 1.25 1.55
(0.0) { .14) { .28) ( .21) ( .21) (0.0) " ( .19) {( .10) ( .10)

cC 3.06 2.20 3.06 3.30 2.65 3.45 3.31 -~ 2.65 3.75
{0.0) { «17) { +23) ( .28) ( .35) { .21) ( .24) ( .34) { .27)

D 1.57 1.17 1.70 1.30 1.10 1.70 1.26 1.02 1.56

© (.25)  (0.0) ( .16) (0.0) (0.0) . (0.0) {-<13) (0.0) { .13)
2,48  2.08  2.94 1.90  1.35  2.80 1.95  1.70  2.72

( .35) ( .45) ( .16) ( .14) ( .21) (0.0) (0.0) (0.0) ~  (0.0)
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Figung 11

SUBJECT A. BIWEEKLY MULTIFACTORIAL SCALE.
OF ANXIETY SCORES
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e ————— - —————

_ Figure 12
SUBJECT B. BIWEEKLY MULTIFACTORIAL SCALE
OF ANXIETY SCORES
/
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mean baseline score stood at 2.40 while her mean A-C score
increased to 2.50 and her mean FI score increased to 2.55.
The score variance was again found to be low across phases.
These results tend to suggest only minimal, if any, effects
of the AMT procedure on gﬁbjectively,experienced anxiety
levels. )

Figure 13 and Table 4 illustrate subject C's scores. On
the AA scale, her ﬁean score stéod at 3.06 during the
baseline phase, 3.30 during the A-C phase and 3.31 during the
AMT phase. A similar patEE;?'was found on both the MT and FI
scale scores. Her mean bés line phase score on the MT scale
stood at 2.20, increasing to 2.65 in the A-C phase and AMT
phases. The mean baseline score on the FI scale stood at
‘3.66,_increased to 3.45 during the A-C phase and rose to a
high of 3.75 during the AMT phase. Variability was low to
moderate. Overall, her test results sugdest that the AMT

procedure did not exert enough of'aﬁ effect to override. the
anxiety she appeared to be experiencing towards the end of

the study.

Subject D's test results can be Séen in Figure 14 and
Table 4. As can be seen, éll three scale scores remained low
across phases. -The mean score for the AA scale during the
baseiine phase stood at 1.57 decreasing to 1.30 during the
A~C phase and further decreasing to 1.26 during the AMT
phase. The same pattern existed for the MT scale as her mean
score during the baseline phase stood at 1.17, falling to

1.10 during the A-C phase and to 1.02 during the AMT phase.
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Figure 13 u

BIWEEKLY MULTIFACTORIAE SCALE
OF ANXIETY SCOCRES
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. Figure 14 -
SUBJECT D. BIWEEKLY MULTIFACTORIAL SCALE
OF ANXIETY SCORES
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During the baseline and A-C phases, her mean FI score stood
at 1.70 but fell to '1.56 during the AMT phase. Score
variance remaiﬁed low across phases. The small decreases
found here do not appear to suggest that the treatment had
any significant effect on the reduction of subjective
feelings of anxiety.

Figure 15 and Table 4 depict subject E's scores. During

the bageline phase, her mean AA score stood at 2.48,‘falliﬁg

« to 1.90 during the A-C phase and rising slightly to 1.95

during the AMT phase. Her mean MT score was 2.08 during the

" baseline phase, falling to 1l.35 during the A-C phqée and"

rising again to 1.70 during the AMT ﬁhase. Theléattern.was
not repeated for the FI score as her baseline score averagéd
2.94, falling to 2,80 during the A-C phase and falling
further to 2.72 during the AMT phase. Score variances
remained low over the A-C and\AMT phases, but were moderately
high'within the bageline phase. Visual inspection of Figure
15 does not give the impressicn.that the treatment exerted
much influence in decreaéing the subject's subjectite.reports
oflanxiety from either the baseline or A-C.phase.

-

Treatment Credibility ' o ‘ &

Both the A-C and AMT treatments were rated as moderately
to hlghly credlble both at the beglnnlng and completlon of -

their respéctlve treatments (see Table 5). T-tests for

V\\‘;
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9 SUBJECT E. BIWEEKLY MULTIFACTORIAL SCALE
OF ANXIETY SCORES
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Table 5 s
e
TREATMENT CREDIBILITY 7
" Subject A-C, A-C, AMT AMT t’
t
A 8.6 8.4 8.8 9.6 ~-1.66 N.S.
B 8.4 8.4 8.8 8.8 -1.81 N.S.
C 6.4 6.4 5.8 6.4 0.51 N.S.
D 6.8 7.0 7.6 7.8 -2.22%
E 7.0 7.0 7.0 7.6 -1.40 N.S.
* p <.05 (two-tailed test)
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correlated samples between phases based on the five item

ten-point credibility/expectancy for change scales revealed

no significant differences for four of the five subjects.

Only one subject's differences reached significance (t=-2.22,

:df=9, p < 0.05). Observed differences in treatment cutcome

cannot be attributed to differences in treatment cfedibility
for the subjects whose credibilit? scores were not
significantly different. For the subject whose credibiiity )
SCcores were éignificantly different, the possibility exists
that this could account for treatment outcome, but in light
of the other subject's outcomes, it is likely that this was.

not a factor.

Reliability

On selected days chosen at random by the experimenter,
reliability data for the daily urine glucose tests was
oObtained by either of the child's parents. The parents were
instructed to record on a diary similar to the child's, their
child's test results by comparing the color of thé reagent
strip after being dipped in“the chilg's'urine to the color

chart on the Diastix pack&ge. Reliability checks were to be

performed three times per day for sevénty—five of the total

one hundred and fifty days that the children.were in the‘
study. The parents' cooperation in carrying out the

reliability checks ranged from a high of 75.3% to a low of
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34.3%. As far as the accuracy of urine test results was
concerned the results ranged from 100% accuracy to 86.9%

accuracy. The accuracy rates were determined by dividing the

-

parents' observation by the child's and then multiplying this
by 106. Complete data on béth the parents cooperativeness
and the reliabilit§ of the test results can be found in Table
6.

\

Compliance With Therapeutic Regimen

Insulin

Insulin levels were set at the beginning of the study
and were not chénged during the coursé'of the experimental
program. The type and dosage of insulin used as well a% the
time of injection for each subject during the study is shown
in Table 7. No formal reliability measures were taken other
than the subjects noting the type, dosage and time of
injection in the daily diary. 1In addition, contact with the
L pﬁ&sician responsible for the care of each child indiéh;if

that no changes in insulin intake were ordered during theé

time the children were in the study.

Each child who participated in the study met with the

S
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.Table 6

COMPLIANCE AND RELIABILITY

Parents Compliance (%)

Test Reliability (%)

75.3

100.0
96.6
100.0
86.9
95.4
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Table 7

INSULIN REQUIREMENTS

Subject Type Dosage Injection
. {units) Time

A Lente/Lente 44/20 A.M./P.M.
Toronto/Toronto

B N.P. H. 54 A.M.
Toronto e

C Lente 44 A.M.
Toronto

D N.P.H. 36 A.M,
Toronto

E Lente 45 | A.M.
Toronto
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hospital dietician who specified the daily caloric intake
tailored to that chilé's needs. Generally, caloric intake
was set so that the children would maintain their present

weight or lose a few kilograms. Table 8 depicts the number

of calories each child was supposed to take in per day. .

.
However, as can be seen in Table 9 dietary compliance was

poor in three of the five subjects. Subject C actually

'gained 3.2 kg. suggesting that she did not follow her diet

closely at all. It is interesting to noté that she seems to
have shown one of the poorest responses insofar as her 24 hr.
urine .glucose output was concerned as her mean output during
the AMT phase was even higher than her mean output during the
baseline phase. None of the other subjects showed as poor a
response. At the other extreme, subject D, who lost 1.3 kg.
showed the_greatest decreases from the baseline phase to the
AMT phase oﬁ both measures of urine glucose excretion
decreasing an average of 97 g on the 24 hr. output and .76%,
on the daily output. Table 10 shows the rank ordér of weight
gain in comparison with mean decreases of urine glucose
output for all subjects. Spearmans cpefficient of rank
correlation found weight gain to be only minimally correlated
with da;ly urine glucose decreases (p=.30) but somewhat more
highly correlated with 24 hr. urine gluccse decreases

{p=.70). Both values are non—signiffcant. A .70 correlation

was found between daily urine glucose decreases and 24 hr.

-
urine glucose decreases. This was not found to be

]
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- Table 8
CALORIC INTAKE
Subject Calories/Day

A 2000
B 2600
C 2000
D 1800
E 1600

s

L}




S AN . -
119
;
Table 9
WEIGHT GAIN/LOSS
Pre-Study Post-5tudy Net Gain/Ldss
Subject wt(kg) ht{cem) wt{(kg) ht{cm) wt(kg} ht{cm)
. i :
B 55.8 162.0 56.8 "162.5 +1.0 +0.5
C 70.0 162.5 73.2 162.5 +3.2 +0.0 -
b 62.2 l62.5 60.9 162.5 -1.3 +0.0
E 61.3 160.0 61.5 +0.2 +0.0

160.0

4
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Table 10

_ RANK ORDER OF WEIGHT GAIN
In Relation to Urine Excretion®

Subjéct *Weight Gain Urine Glucose Urine Glucose
. {daily) (24 hrs.)
A 4 4 3 -
B 3 2 2
c 5 3 5
D 1 1 1
E 2 5 4

* Lower numbers
urine glucose

indicate lowest weight gain and largest
output decrease.

RN
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significaqt primarily due to the small sample size which

demands very high correlations for significance.

I




. . CHAPTER IV

METHCDOLOGY

' Study II
+ ~
a .
Purpose of the Study )

=

In study number one it was ascertained that AMT led to

improvedjdiabetic control as determined b? decreases in
urine glucose levels. However, it wag not cleat which
aspect of BAMT resulted in these decreases. it may héve been
that the relaxation alone had the greatest impact on urine
glucose or that improved compliance to the tréatment program
led to _these decreases. Thus a more rigorous experimental
design was implemented in order to .control for £hose factors
which are difficult to control on an outpatient basis.
Specifically this portion of the 'study was designea to

investigate the effects of deep muscle relaxation on carbo-

hydrate metabolism in juvehilé diabetics.  In order to control

’

for compliance factors the investigation was conducted on an

' inpatient basis. Because this was essentially an exploratory

-

study investigating the mechanism responsible for change, no
hypotheses were generated regarding possible treatment

outcomes.

Method ’ ’ - «

_ Subjects

Fifteen poorly controlled .adolescent diabetic selected

from the Diabetic Clinic of the Childteﬁ's Hospital between

the ages of thirteen and seventeen years of age were
N .

y

[ s
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contacted by telephone fegarding possible participatiqp in
tﬁis portion of the study. Of these, thirteen declined to
participate because they did not want té spend time in the
hosﬁiﬁal over their summer holidays. As a result, the
children.who participated in the first portion of the study
were contacted and two of the six agreed to participate. Of
‘the four female subjects who did par icipate however, daté on
ohly thuee were able to be analyzed as one Chllé developed an
ear infection durlng hospitalization. WhICh resulted in

insulin adjustments having to be made thus.réndering_heti;est
results uninterpretable.

>

As in the previous study all subjects were selected by
the primary researcher with the assistance of the
pediatrician in charge -of the clinic. The subjects had been

. ’ '
diabetic for at least three years with the mean age of onset

 being 8% years. All displayed no other serious medical

disorder which 'would interfere with their participation in

the study. All children lived at hqme‘with at least one

parent. Both the children and their‘parenés were informed.as -

r

'to the extent and nature of the study and the techniques to

- be employed before conseht'fngi were signed (see Appendix

L). .
PR . . ' 7 a ,
. ‘ _ -
_ Therapists -~ .
— .mum_;P,

* As ‘in the prevrous phase of the study, the theraplst was
I '

Y
L T
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.an advanceq doctoral candidete in child clinical psychology
who had four years of extensive therapy experience in the
field of applied behaviour analysis. The theraplst was under
the superJlslon of a reglstered Ontarlo psychOIOglst.

Medlcal supervision was provlded by two physicians

spec1a1121ng in ]uvenlle d1abetes.

| Setting

The study was conducted in the Clinical Investigation

. Unit of the Children's Hospital of Eaeterh Ontarig. All
chi;dren{involved in the study were eeen on an in-patient
basis. The children were admitted sequentially to the unit
every 10 dayst Blood and urine samples of the subjects were
analyzed in the laboratorles of the Chlldren s Hospltal.

Analyses were done W1thout the techn1c1ans knowledge of the .

) treatment phase of the child.

" Experimental Design *

~

~

A1l subjects spent ten days in the hospital. The first
three days were utilized as.a_period of adaptatigh ef the
patient to the hospital environment. At the same time,
d;etaty requirements and-insultn dosages were egteblished and
were kept constant throughout the study.

- A single subject format employing an alternating



Al

i1

125

treatment desigp (A B CB C) was _used for the remaining seven
days (s;; Table 11). This partitular design was chosen to
control for the possibility of improvement beiqg a functiop
of” time spent %n hospital. For ekample, if blood and urine
glucoée levels dgclined slightly in baseline, a little more
in the A-C condifion and -then even more in the active
treatment condition (relaxation),; it would be very difficult
to ascribe changes to.the active treafment itself.” Thus, a
reversal design ;gﬁld clearly aid in interﬁ;eting change. '

All testing,0 regardless ©of phase, was performed over the

~same two hour period each day. -As can be seen in Table 11

the first three test days consisted of the baseline period
where the subjects were asked to simply sit quietly for the
two hour test period while the various measures were taken.

For subjects one and three, the next days consisted of the

. { T
" relaxation phase followed by the attention-control phase, a

reversal to the relaxation phase and finally a return to the

attention control phase. For subject two this order was{
.

reversed to control for ordering effects.
The attention-control condition consisted of simple
'psychological'testing using the Edwards Personal Prefefence
Schedule (Edwards, 1959) and the School Motivafion Ahalysis
Test (Sweney, Catteil & K;ug, 1970)i The content of the
feedbacﬁ sessions was kept as neutral as possible for each

subject so as to avoid biasing. Each subject was given a

.treatment rationale which explained that often a knowledge of -

4

one's interests is of benefit in reducing anxiety associated
. ) .- '
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%
Table 11
EXPERIMENTAL DESIGN
Subject ‘ Test Days
) A Adaptation Period  Baseline R A-C R A-C
3 days 3 1 1 1 1
B Adaptation Period Baseline A-C R A-C R
3 days ‘ 3 1 1 1l 1
C Adaptation Period Baseline R A-C R A-C
3 days 3 1 1 1 1
- s 7
R = Deep Muscle Relaxation
A-C = Attention-control .
. - ot
.3_‘1“
- »

.k

b Bt hemmt b ot —_—— - i b
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with decision making insofar as future employment is
concerned. Therefore this reduction in anxiéty could lead to
better diabetic control (see Appendix M).

A five Etem ten-point c¢redibility/expectancy for
improvement scale was administered to ch subject before
their first.A—C phase to measure nGEggZiific treatment
factors such as patient expectancy for therapeutic gain and
perceived treatment efficacy (see Appendix E). The use 'of
the A-C phase served to further strengthen the design by
ailowing the effects of the independent variable to be
compared to the baseline and A-C condition and to control for
experimenter;subjecg contact.

Following each A-C phase, the relaxation phase was
implemented. Each subjecf underwent training in deep muscle
relaxation (Jacobson, 1938). o

| A central assumption"is that progressive deep muscle
- relaxation would directly result in the diminution of muscle
ténsion and/or indirectly . in- the’ reductiom of autonomic
activity. Wolpe (1958} has clearly emphasized the autonomic
nature of the anxiety response as well as the autonomic -
inhibitory effects of relaxation. As such, thg specific ;ole
of relaxation was to pfovide,a response inhibitory to anxiety
thereby reducing physiological over—activgtion.

' Thé relaxation instructions were those presented by
Wplpe and:Lazarus {1966) (see Appendix‘G). Eéch subjept

underwent traﬁning in progressive deep muscle relaxation for
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the first 20-30 minutes of each two ﬁour relaxation test
phase. For the remaining-1} hours subjects were asked to
remain quietly seated.with their eyes closed while
physiological measurements Qere taken. Before the training
took place, each subject was given a treatment rationale (see
Appehdix N) which explained that muscle relaxation may bring
about a reduction ih urine glucose and blood glucose
measurements by reducing autonomic activity. BAs in the A-C
condition, a five-ten-point credibility/expectancy for
improvement scale was administered to each subjec

r

Testing Procedure and Instruments

Data collection took place during the same two hour
period on each of the seven test days. Because no consistent
measures haue been used in the past to assess subjectlve '
reports of degrees of relaxation (Luiselle, Maholin, Steinman
& Steinman, 1979) a simple rating scale, similar to that used
by Lehrer (1978) was administered. Subjects were askea;to.

. rate their degrees of felt relaxation on a one hundred-point

scale ranging from 0 (as relaxed as ever felt). to 100 (very
anxious) (see Appendlx 0). Measurements were taken every
fifteen minutes during the test period across all phases.,
Objectlve measuremente of muscldﬁ&en51on and relaxation
were obtained through the use of the Autogen 1700 Electro-
myograph (EMG) unit coupled with the Autogen 5600 Data -‘ﬁb

Acquisition Center and P~5000 Alphanumerie Printer
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'Y »
(Autogenics Inc.). Visual feedback and quantification of the

subjects' time averaged EMG activity (15 second average time

base) was provided to the therapist by the alphanumeric
printer. Frontalis muscle tensi n'levels were evaluated aé a
function of microvolt readings whén the EMG unit was set for
the.}OQ—ZOO Hz bandpass. This bandpass was used beqauée of

its ability to pick up EMG signals over a broad radius and

its superior artifact rejection capacity. Readings above 2

microvolts denoted a relatively tense frontalis muscle
whereas readings below 1 microvolt indicated a relaxed
muscle. Readings betweeq 1 and 2 microvolts indicated
average muscle tension.(Autogenics Inc., 1976).

) Blood glucose and ufine glucose levels were monitored
througﬁout each tgst period across all phases. Blood glucose
levels were obtained through a Heparin lock venipuncture.
During the test ﬁeri;ds blocd samples were drawn every 15
minutes by the nursing staff. Results were analyzed through
the use of the q&g&ose oxidase enzyﬁé method. Urine glucose
levels were asséssed immediateiy before and after each‘test
pﬁFiod using the clinitest method (Ames Co. Ltd., ElKhart,
Ind.). -‘In addition, daily assessments of uFine glucose
homeostasis were also determined:on a twenty;four.hour baéis

using the 24 hour fractional quantitative glucose method

(Forman et al., 1974). Urine voided during the day and nigh£

_was collected, aliquoted into four separate containers and

labelled with time of collection and total volume: (1) 8 a.m.

-~

. , | - M -
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- noon (first voided overnight urine’ was discarded); (2) noon
-4p.m.; (3) 4 pm. - 8Bp.m.; (4) 8 p.m. - 8 a.m. (first

voided overnight morning urine was collected).

.

boe . .

L T T IR b
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CHAPTER- V

RESULTS
Study II

Scores 6n the major dependent var{?bies can be found in
Tables 12, 13, 14 and 15. Mean vaiues as well as their |
standard deviations are presented where appropriate. All
variables except for blood glucose have scores for three
subjects. Blood glucose values are not presented for subjeét
C because of errors made regarding her caloric intake during
th® testing procedure. Parametric statistics were not used |
to analyze the,data due to the time series nature of the . T ’

design. As a result, only graphical and tabular analyses _ \

-

will be presented.

Blood Glucose Results

As can be seeﬁ‘from Table.iz and éigure 16, subject A's
mean blood glucose values decreased across all pﬁases'except
for a sligh} increase from phase B3 ‘to phaszse A-C].-

Subject A showed a mean blood glucose decrease of.4.7% from
phase By to B2 and another decreaseof 4.9% from phase - |
Bé to Bj. There was a 3.1% increasé'in her glucose valueg
ffdm phase B3 to A-C1, but a-subseéuent decreasé of 7.4% - [

from phase A-Cj, to R]. A further drop of 18.4% was .found g
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Table 12
BLOOD GLUCOSE (mg/dl)
L
Phase
Subject By B, B, A-Cy Ry A-C, R,
a 329.7 314.2 298.5 307.8 285.0 232.4 230.1
(44.5) (43.8) (29.7) (41.8) (34.4) (25.8) (19.4)
B, B, B, Ry A-C; R, A-C,
B 297.7 314.4 306.8 208.6 273.4 139.6 254.1
(42.2) (22.2) (33.4) {11.5) (21.1) (15.9} (l2.0
.
T — ——
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Figure 16 .
SUBJECT A. MEAN BLOOD GLUCOSE LEVELS PER SESSION
R
RN ‘,
.’ "_ .
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between phases Ry ang A-C2. A slight decrease of 0.9%

Occurred between phases A—Cz and Ré, The variances of

her blood glucose values remained moderately high until ‘the
last two phases where a lessening of variance occurred. The
consistent decreases across ohases is thought to reflect
improved control due to the-time spent 1n_thé hospital ‘under
optimal management conditions rather than due to the
relaxation itself. 1In fact, a consistent intake of 1700
calories per day caused subject A to lose 3.1 Kg. of weight
in only ten days. ’ _
. Table 12 and Figure 17 ehow subject é's blood glucose

results over the seven test days. Subject B showed a 5.6%

increase ir?her mean blood glucose valuts between Phases B,

and Bj ang a8 2.4% decrease between phases B2 and B3. Y

However, a large decrease of 32% occurred between phases B3

.- . -
and Ry, In turn, an increase of 31% was found Between

Phases R] and A-Cl. A 48.93 decrease in mean blood

glucose values was found between phases A-Cy and Rz with

a subsequent rise of 82% in mean blood glucose, levels between

Phases R2. and ,A=C2.. These results strongly suggest that

the decreased levels of blood glucose found in phases Ry
and Ry may be directly attributed to the effect of
relaxation on phy51ological mechanisms. The var1ance of

blood glucose levels remalned relatively low across the 10'

latter phases.

~—

r
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Figure 17

MEAN BLOOD GLUCOSE LEVELS PER SESSION
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Fractionated Urine Glucose o

Table 13 andiFigure 18 show subject A's fractionated
uurine glucose results: No value exists‘for ph;se Ry as her
urine samplé was accidently contéminatedjané therefore could
not be used. Between phases By ang B2 a 64.2% decrease #
in urine glucose levels occurred. Thls was followed by a

29.9% increase between phases By and B3. A 39,5%

decrease occurred between phases B3 and A-C] while 4§ 9.5% .

P

increase was observed between phases A-C3 and Rl:’-This
: . : .

was followed by a 22.8% decrease between phases Ry angd
.<‘ ’

A=C2, " Again we see a trend of decreased urine glucose

-

. . s ais . v .
values over time which may be indicative of improved control.

This might be a function of'imgroved therapeutic management

rather than due to the effect of relaxation on physiological

.
mechanisms however.

 As can be seen from Table 13 and Figure 19, ‘subject B
showed the opposite results. There is no urine glucose
velues for the thlrd basellne day as a portlon of her urine

sample was ac01dently mlsplaced reﬁaerlng the remaining

sample 1naccurate. ‘A decrease of 41.8% was found between

phases, Bl and B2 with a’further decrease of 85. 9%

curring between phases B2 and Rl. An increase of 823%

.was Eound Between phases Rl and A—cl,\EEE\% decrease of

78\'% occurred between phases A-Cl and R2. A 123%

ingrease in urine glucose levels was found between phases

@
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e Table 13
FRACTIONATED URINE GLUCOSE (g/24 hrs.)
Phase
Subject B, B, - B, A-C, Ry A-C, R,
. A 59.9 21.4 27.8 16.8 18.4 14.2 -
‘ -
N Bl \ B2 B3 R-].- A—Cl R2 A—Cz
B 3.8 18.5 - 2.6 24.0 5.2 11.6
By B, By A-C; Ry A-C, R,
C *‘56.1 47.5 65.0 - 35.9 32,7  31.7
. 7
- e .
. L Il‘ 4
,.. \
A\
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Figure'l8

SUBJECT A. DAILY MEAN FRACTIONATED URINE GLUCOS
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Figure 19

DAILY MEAN FRACTIONATED URINE GLUCOSE LEVELS
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Ry and A-C2. These results seem to parallel subject B's.

blood glucose results as ad®strong reversal effect was evident
between the R and A-C phésés. It,is tHerefore unlikely that
her improved contrbl was due to improved therapeutic
manageﬁent of the illness, but rather due to the relaxation
effett itself.

Subject C's test results can be found in fable lé énd
Figure 20. Her results closely approximate subject A's .as no’
reversal effect was found. No value for phase A-Cj exists
because of an error made with subject C's diet on that

partiéular day. A 15.3% decrease in urine glucose levels

.occurred between phases Bj and B3 while a 36.8% increase

occurred between phases Bj aAd B3. Between phases B3

‘and R] a 44.7% decrease in urine glucose levels was found

compared to a 8.9% decrease between phases R1 and A-CZ:
A further 3% decrease occurred between phases A-€5 and

R2. fThese findings tend to suggest that the control gained

is a function of improved therapeutic management rather than

a function of the relaxation itself. .4

'Self Rated Relaxation Scale

-

Table 14 illustrates the mean values and standard
deviations of each subject's subjective estimates of
relaxation as measured every fifteen minutes during the test

procedure.

-




RS ohid a2 Do SNSRI

palar iAo

141

Figufe 20

DAILY MEAN FRACTIONATED URINE GLUCOSE LEVELS
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Table 14

SELF RATED RELAXATION SCALE

P T b X S

‘ Phase
Subject Bl B2 ) 33 A-Cl Rl .A—C2 . R2
A= 52.7 46,1 49.4 54.4 55.6 50.0 ~ 5B.1
(11.4) (6.9) (8.8) (8.8) (9.8) (0.0) (7.5}
B,- B, By Ry A-C, R, A-C,
B 34.4 43.3 28.8 12.5 31.1 11.8  30.0
. (13.0) (16.2) (4.1) (12.5) (10.8) (8.4) (12.5)
B) B, B, A-C Ry a-C, R,
c 53.2 51.3 42.7 -~ 23.7 31.7 16.1
(8.7) (11.3) (11.5) (4.2) (3.3) (5.2)
’J— - * *
[ 9

PP S,




™~

significant decrease in felt relaxation in spite of

143
Table 14 and Figmnre 21 illustrate subject A's results.

As can be seen, subject A did not subjectively experience, any

undergoing deep muscle relaxation. There was a 12.5%

decrease from phase B] and B2 and a 7.1% increase in '
tension feelings from phase By to B3. A further 10.1%

increase in tension feelings occurred between phase$s Bj and

'A;bl and another 2.2% increase occurred between phasés
A-Cy and R]1. A 10% decrease in felt tension occurreé
.bgtween ?hases R] and A-C2 but this trend was reversed
bdtween phases A-Cy and R2 as subject A experienced a =
16.2% increase in tensidn. Variancei‘remainéd loﬁ across ali

phases.

. Subject B, in keeping with her. previous results, showed

the opposite pattern.' As can be seen in Table 14 and ?igure
22 sound differences are evident between the baselinéf R and

A-C phases. 'She showed.a 25.8% increase in tension feeling

at .

between phases B) and B2 and a 33.4% decrease between

phases By and B3:. During the R} phase her tension

*

level decreased 56.5% as compared to the B3 phase. There

was a subsequent 148% increase in tension feelings beweeen

~

phase Ry and A-C} and a 62% decrease between phases

A-C} and R2. A 154% increase in felt tension character-

ized the difference Between phases Ry and A-C3. *Variance

_ remained low across all phases. These results suggest that

deep,muscle-relaiébion did have a noticeable effect on

N

d
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Figure 21

&

RELAXATION ACROSS SESSIONS.

SUBJECT A. SUBJECTIVELY EXPERIENCED LEVELS OF

A SCORE OF 0 INDICATES

COMPLETE RELAXATION WHILE A SCORE OF 100 INQ}CATES
' HIGH TENSION ‘ Lo
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SUBJECT B. SUBJECTIVELY EXPERIENCED LEVELS OF - ?
RELAXATION ACRDSS SESSIONS. A SCORE' OF 0 INDICATES )
.COMPLETE RELAXATION WHILE A SCORE OF 100 INDICATEs b

- HIGH TE_NSION T
r
2 . - o |
1 . ' s \ ’-/ ’
. . . .
~ ' .
- LT .. -_\; ’ M . L Py
: . . - . ,
' L
! ' g . N . _
) . h EA t ‘ )
- P - . , ",
[ - ! 0 '. ’ i
- . ] .. .- [l .. . ’.) .
- ! < . + - *
Y ‘
. . . " *
/‘- T L . . \ .
' ! ! b . v . )

Tt . P . . S .

‘_ ] . i . , » N .- . : . .
T i
. h . -




N _. . e RSN
' o SNOISSIS - . :
i ~ Ve v |
; |
! . ' J
. e F
_ L ] S _ ¥ € kA _ »
,m -
: ——
: “ 1 5 .
‘9! o ~ _ .
A i
. m | t : VVA . /
o * ' I [ .
- b ! | | : w
. ® ! o | N :
. - - 1 ! | o o :
_,. _ ooy y4 - |
| | ; _ s ‘
| < Lol . M .
. - ! P! N o R
m oo > - S B
. — ) _ } — ,.. \A.
i ’ 1 | | - 'm ) ;
m y ' H L] "n S . -._h_
: .._ - £ z 2 O) - fal - L
| [4 z by vy ! O -
._. J-v “y4 OV. ¥4 3INITASVE o
. : m
_ . ... . . L] . p L .
. . 5 ] ,
vl s . ) .
. o]+
. . .
3 . ...1\“
! .ﬁ.\..r
N !
-
ﬁ,.. ’ % ' v : n ~
ﬁ - . .




_tension levels occurred between phases Ry and a-C3.

-decrease between phases B2 and 53;- ‘A 9.7% increase

, :
N
146
- . T .
subject B's perception of bodily states. . §
Table 14 and Figure 23 illustrate subject C's results.
No data is aeailable for phaee A-C] as errors were made
duri’r;g -phe. test proto‘col on- that day. Subject C experienced
a 3.5% decrease in tensionifeelings between phases B ang 1
Bs and a further decrease of 16.7% between pﬁases B2 and
B3. A 44.4% decrease in felt teesion occurred between
phases B3 and R} with'a 33.7% iné;ease occurringibetweep' - ;

phases R} and A-Cp. This trend reversed itself with- the

administration of the second A-C phase as a 49.2% decrease in

Variances remained low across all phases. These results
stfongly suggest again.that deep muscle relaxation may be
perceived by individuals as decreasing subjectively

experienced tension levels.

EMG
. . . . '
Table 15 'llustrates!the EMG results for all three
subje €an scores and standard deviations are .
presented. -

Subjeét A's results are presented in Table 15 and Figure-
24, As can be seen, there was a 27.5% increase in muscle

tension levels between phases B] and B2 and a 4.4% :

occurred between phases B3 and Arcl while .2 61.6%

.
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. ) . Figure 23

. SUBJECT C. SUBJECTIVELY EXPERIENCED LEVELS OF
RELAXATION ACROSS SESSIONS. A SCORE OF (0 INDICATES

a COMPLETE RELAXATION WHILE A SCORE OF 100 INDICATES
' HIGH TENSIONw
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: . * " Table 15 _
EMG ‘(uV)
' Phase ' > )
B . B ' R "

. Subject B
. - Y

A . . 2,79 3.56° ‘3,40 -3.73 1.43  3.96 1.68 i
(.56) (.51} (.68) (1.06), {.58) (.96) (.41)

By By, Ry _ AC; _R; A-C,

B 2.62 3,21 3.70 1.66 2.74 2.01 " 3.67 I
, (.24)  (.63) (.52) (.45) (.47) (.46)(.52) o

c . . 1.32 1.59 1.58 -~ .89 2.08 . 1.16
e (.23)  (.20) (.20) C(.21) 2.23)‘ (.17)
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_decrease was found between phasea A-C] and R1. With a

return to the A-C) phase, SubJECt A's muscle tension levels
h\

increased 176 %% but decreased 37.5% when phase Rj yas
instituted. Variances remained modeghte within ‘each phase. -
These results tend to verify the physiological effects of

deep muscle relaxation.
L 4

Subject B's results can be seen in Table 15 and Figure

25. 'There was a 22.5% increase in tension levels between

phases By and By and a further.15.2% increase betﬁeen. .

phases By and B3. With the introductiono% phase R]1,

subjeet B's tension levels dropped 55. l%. An increase of 65%

occurred between pghses R1 and A- ~C1 but this trend was

!

reversed as phase Ry was instituted resulting in a 26.6%
{ .

decrease between pPhases A-Cj and R2. A 82.5% increase in

tension levels occurred between phase Ry and a-Ca. Again

variances remained moderate w1th1n each phase. These results

tend to’ again suggest that there is indeed a measurable .

dlfference between relaxation and hon-relaxation levels as

-

reflected in muscle ten51on.

Subject C's results can be found in Table 152_;@ m

26, Again no results are available for phase A-Cy, &

- - M -
20.4% increaee"n muscle tension levels between phases By .

and B2 was found with a 0.6% decrease Betwe phases B2 <

and Bj, Thls was followed by a 43.6% decrease in tension

levels between phases B3 and R1. A 133% 'increase in - . 'ﬁ'

“tension levels occurred with the dntroduction of phase A-C5

* .
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. _Figure 25

. SUBJECT. B. EMG-TENSION LEVELS ACROSS SESSIONS
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Figure 26

. ¥ ] .
SUBJECT C., EMG TENSION LEVELS ACRQOSS SESSIONS
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. but this was fo;lowed}by a 44.2§ decrease wgen phase Ry wag . ~_' ‘
introduced. Variances remained low within‘each phase. Onceé ‘

again the same trend occurred between the relaxation and _*"

" F‘ ) o
non-relaxation phases indicating differences in musck%:: "
tension levels. o] ' et .

o ‘ -

Treatment Credibility

. %

Both the A-C and relaxation treatments were rated.as

-

- moderately to highly credible By all three subjects (see

‘Table 16). g—tests for correla;ed samples between" phases S

‘revealed no significant differences for all three s@bjects.-

differences in treatment credibility. o -

Reliability , = -« . o

p

‘3eCﬁsé the Tesults of. the dependent.variables'such as -
3 .
-blocd glucose, dglne gluCQse and EMG were measured by

L s
’ mechan1ca1 means rellab111ty checks were - not carmied out.

] &

No rellablllty measures could be made~on the self rated

o Lo . H
' - - ] - '\
relaxation scale. . N A .
. , ‘ SR . e -
. N B T ;’:) - N
. ’ % L ' -
. . i S
. . . e e
- ‘- v _ - . . * _= : '7 ) \. .
nl .- "' : ’ \7- T .r“’ . . r‘v
. - . ]
i * - . e
~ ‘ . et L
- . - P ] - T

Thus, observed differences in outcome camgot be attributed to

-t
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. Table D&D SN
TREATMENT CREDIRILITY
] .
Phase
Subject A-C Relaxation — . t
a 6.8 6.8 0.0 N.S.
B . 8.2 8.4 1.0 N.S.
C B.6 8.8 -1.0 N.S.
'l
/
. . .'1
! i N
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Compliance with Therapeutic Regimen

Insuiin

Because of the highly controlled nature of this study,
compliance was high. Insulin levels were the same as the
children had been accustomed to prior to their ’
hospﬁtalization and these 1eveis were not changed while they
were hospitalized. The typeland dosage of insulin-used as
well as the time of injection for each subject is shown in
‘Table 17. To insure compliance, each ‘injection was made with
a nurse present. 100% compliance was reported for-ali

%,

subjects.
Diet

Each child who participated in the étudy héd her daily
caloric intake deﬁermined Ey the  hospital dietician. Levels
 were set so that the children would maintain their present
weight. Unfortunately an error was made with subject C's
diet on the A-Cj day reéulting'in incorrect data which -
could subseqﬁently could not be uéed. In addition, the :
results of subject C's blood glucose analyses could not be

presented because of a similar errox.

‘ ” ' .

Td

P

P
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Table 17
INSULIN REQUIREMENTS
Dosage Injection
Subject , Type (units) : '}‘ime %
A ¢ Lente 44 A.M.
Toronto 10
B N.P.H. 54 A.M,
: Toronto 12
c N.P.H. 70 AWM.
7
(
e \ e




“appeared that blood glucose values were more .highly
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Relationship Between Dependent Variables

Tables 18, 19, and 20 illustrate the correlation. among

the dependent variables for subjects A, B and C respectively.

’

All correlations were computed using Spearman's coefficient
of rank correlation. Because of the small number of N's

———

associated with each subject, few values of p reacﬁed
statistical significancé. In fact, most‘;alues for each
sub]ect tended to 1llustrate a random correlatlon among
variables. , - 'A.l'
This was particularly evident with respect to suhject A
(see Table 18). The highest correlation of .71 showed the.
strongest positive relationship between blood glucose (éG) "
values and fractionated urine glucose (FUG) valuds. The;

relationship bétween blood glucose and electEomyOQraph (EMG)

values (p=:15) showed at best a random correlation. Other

veluesoamong thef dependent variables ranged from -.25 to -.60

'suggesting a trénd towards random to inverse relationships.

SubjEct B's results can be founé:in Table 19. This
correlation matrix indicates that very strong positive
rela;ionships were found between blood dlucose and
fract1onated urine glucose values*(p—.94). A correlatiOn of

P=.94 was also found between the fractlonated urine ‘glucose .

values and t e self rated relaxatlon scores (SRR} Both .

. -

correlations reached statlstlcal S1gh1f1cance. Overall, it
' -~ L4

) . N ]



e e e © ‘e - - .
B . > . .. ‘ :
. - -
: - R .
- - * N ‘
! v o " R ) * '
. . e
. 158 ‘ .
- , e .
. . . . . - i - .
. ) S : ' - . . T e
. .
- L -\ " N . LA
Lo ‘ P :
. - . « .
. : \ . .
. o " ]
. . - [ . h '
\ t ) - s “ . \'.: ¢
\ . . AR L ) . .
Voot . - S . - .
"\\ v e a et . . ( - .
; . . - :s . PR T 20 N
- . 13 L = . ‘.'1.'/ » ® . "
N - - A ! .
s . . . ' ~
; ; - R t . ;
; . P < .
. .- + LI . K ,’\ ...
b LY - .
. . L. B - . . 3 .
) + D - . » . : N
. - .o . N
by / o . : - ’ ’ - l ' * X
: “ T D
’ . . , . . 3 » . Table 18 - .
£ » N . ' e . .i B . ' r
o SUBJECT™A. ‘' RANK - o)
. , . NK ORDER CORRELATION AMONG .
L ' . ' . DEPENDENT VARIABLES
toa ' . .
1 - R -
, SRR G
+ " 1 . .
B G . .
FUG - :
> Y
L
EMG. - .
) "SRR .
s — ™
. ’ ] )
B - .
- he . N
'-‘. . ' N »
.- " " . - ‘ . . ! .‘
) T
' ., s i
' oo, . LN . H
’ P * ) -.‘ o 4 r ] ' '
s ) - %
., ] B vt v [
i , v, o~
- r . T - ’ ' ’ N .
! Y, - * T " b hd N N .
."" Loy . . 3 . t, R
- . . LI
. . IR E SO o - - ; .
* ) a o . L - [ .
. i - ) , . . . « . o e -
Lov ae ’ N ’ - .
: ~TF - - 4 [
P . Y . X ] .
o~ oo, . . s 7 . [ h . e
- . L L . . . 4+ - ' s -
. s 4 . ‘
' . “'.\ - :___..-...- _ ' _ ‘s * ’ ..li
L - th N s = v R I L RTE TER
Ve ! E . . . ; TN .
LK . - hal . v K

[




Table 19

- . ;
1)
- ' -
- o
. . -
159 ‘
’ : 7~
“
[
[} ¥ )
- " S - .
.. v,
4 .
A .
-
L4 . ' - - w
1)
e
* Y z -
.
-
~
- H
b x

SUBJECT B. RANK ORDER CORRELATION AMONG

DEPENDENT VARIABLES

BG NG EMG

SRR

B G
FUG

EMG

» 64 ‘ .42

. . ..! o
SRR .78 .94%* W36
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correlated with EMG, FUG and SRR values than among the other
dépgndent variables. p

. Sﬁbjéct C's results are illustrated in Table 20.
Because blood glucose values were not obtained only
'éorrelations between FUG, EMG and SRR scores are presented.
This matrix illustrates the fact that there seemed to bé a
_ragﬁZm relationship between the dependent variables. The
_higheét correlation {p=.77) was found bétween the FUG Qcores
and SRR'scores‘ﬁhilehthe remaining two correlations indicate

‘more random relationships.

T RN



S Table 20

'SUBJECT C. RANK ORDER CORRELATION AMONG

DEPENDENT VARIABLES

/
FUG EMG SRR
FUG
EMG .15
SRR .77 .42
LS
L'




CHAPTER VI

* "DISCUSSION

The purposelof this sﬁudy was twofold: first to
determine if anxiety management training was effective in
improving the courée and conkrol oé\igyenile diabetes by
improéing'metabolic regulatioh.of the'disease and secondly,
to investigate the mechanism through which psychological
factors {prhénce diabetic stability. -

The results of the first phase of the stﬁdy suggest that
anxiety management training was indeed effective in improving
the course and control of juvenile diabetes mellitus by
improving metabolic regulatidh in the subjects who
participated in the study: All subjects displayed
statlstlcally 51gn1f1cant and cllnlcally valuable decreases

1n their daily mean urine glucose 1evels between their

baseline and@ AMT phases as well as between their A-C and AMT

phases as measured by the Diastix method. Non-significant

~differences were found between the baseline and A-C phases

for all subjeéts suggesting that the A;C condition could be
seen as an extended baseline which had little therapeutic
vglue. Interestingiy enough however, slight decreases in
daily urine glucose levels were found in four of the five

subjects between these phases. It may have been that the

-subjects, knowing that they were'being monitoréd, made

greater efforts to adhere to their therapeutic regimens.

'However, this alone did not seem to be sufficient to gain
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optimal cdntroi fdr further decreases in urine glucose levels
occdfred only with the use of the anxiety management
training.

- The results of the weekly 24 hour urine glucose analyses
were not as clear although decreases, in mean glucose levels
between the b&seline and AMT phases were found in four of
five subjects. Differences in glucose levels between the
baseline ard A-C phases tended to either rise or fall
depending on the subject, Aé:in, the A-C condition may Be
viewed as an extended baseline which had little thérapeutic
value whereas the AMT procedure appears to have had more of a
pPositive effect on the reduction of glucose levels. 1In spite
of the variabil{;y of test results, it is neverthelesi felt
thatlﬁhe 24 hour urine collection was a valid measure of
assessment. ‘VariaQility could certainly have stemmed from
any number of sources ranging from dietary factors to changesg

in exercisge l;bels Or stress levels of the children.

However, repeated testing over time was thought to provide an
[

accurate-dgflection of routine management which was
representative of the child's weekly pattern. Perhaps what
is required with this techniqgue is more prolonged testing
over several months in order to attain more reliable .changes.
The lack of consistency in change as measured by the two
urine testing methods in Study I and for the various measures
in Study II illustrate an important point which has plaﬁued
psfchophysiological assgssment; of anxieﬁy. Recent research

has indicated that large discrepencies exist between

o i B i b Li L3 e wa e g s e
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concordance correlations of .physioclogical variables for

clinical vs. analogde studies (Sallis, Lickstein & McGlynn,
1980). It may very well be that concordénce betwéen the
measures was not consistent due to individual subject

responsé specific}ty and the faét that thersubjects
subjective}y'experienced relatively low levels of anxiety.

This explanation is supported by Hodgson édé Rachmans (1974) -
hypothesis that congruenée among measures of gnxiet§ will
likely be higher during strong emotional arousal than under

conditions of mild arousal.

hile thé results of the first study demonstrated. that
engﬁ'cial effacts in generally féducing urine

glucose levelzf/ggﬁgﬁﬁﬁ)effect was found on the subjects’
cognitive appraisal of their personal anxiety response
patterns. It would appear that the AMT treatment was more

- effective in decreasing the physiological effects of anxiety
than the cognitive aspects. Hoﬁever, it may well be that
reductions in perceived anxiety are not related at all to
reductions in urine glucose levels. In other words, -+t is
possible that another mechanism is at work heré. .During the
interview period with the subjects at the beginning of the .
study, there Qas an indication that some subjects tendéd_to
repress or geny the eﬁistence of physical aspects of anxiety
verbally while appearing tense. It could be that the
.children did not have a well de;eloped sense of their own
anxiety response patterns. '

Recent research has suggested that awarehess-of muscle
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tension relativelto depths of relaxation is not highly
correlated (Stllson, Matus & Ball, 1980). The accuracy of
passive verbal judgements of anxlety and ten51on levels 1s
often unrelated to Physioclogical measures of anx1ety Vah*~
Egeren (1971) stressed that anxiety is a multidimensionaf'
concept which is comprised .of experiential, bioldgical and

behavioural-systems. In support of this hypothesis, Lang

(1971} proposed that "emotional behaviours are multiple
nsystem respenses made up of ;erbal—cognitive,.pvert motor and
Physioclogical {autonomically innervated organ and toniq

muscle activity) events.. All systems are modulated by neufal-
'centers within the brain, but the correlations between their

. outputs ‘are surprlslngly low" (p. 105).

The 1ack of _concordanée between subjectlve and

. phy51ologlcal measures of emotlonal states is not a new . s
finding.. Schachter (1964) posited that emotlonal states are
in part defined by the ongoing phy51ologlcal state and partly
by the 1nd1v1dual's cognitive appraisal of this state. It
would seem likely that this fact was at least partly
responsible for the findings of the present study. Mustie
relaxation through instructional control of striate muscles

is apt to have caused somatlc —auvtonomic connections to reduce
‘levels of sympathetlc act1v1ty leading to decreased urine g
glucose levels.,

The fact that gelf report measures of anxiety and -

tension did not decrease in the First study may be attributed

b
* ’ . ’
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to‘the fact that the subjects in the present study did not

‘ .
have an appropriate cognltlve scheme of anx1ety. Several

W

authors (eg. Brown, 1974; Budzynskl d étoyva, 1969; and
Melbhenbaum, 1976) have suggested thet awareness of varietion
in muscle bension is a necessary factor in the ability to
diminish tension levels leading to deepened relaxation. In
cases whefe-cognitive appraisal is not adequate or accurate,
modification of the representatlon may be necessary to brlng

about congruency between the cognitive and phy51olog1cal

systems so as to provide stffnger evidence of tréatment

" 1]

efficacy. .
A . . /
Meichenbaum (1976) suggests that patients develop and

4 -

coping skills that increase the awareness of and sense of
conﬂrol over their phy51ology and behaviour, thereby alterlng

thelr view of ‘their symptoms. Central to this process is the

utl;lzation of patients' cognitive abilities-to enhance

tnaining. This may be paccomplished by allowing patients to
alter the1r behav1our through the emission of self statements
and images. _}nvestlgators such as Green, Walters, Green and’
Murphy (1969), and Sargent, Creen and Walters (1973} used
relaxation indocinq self stetements to enhance training.
Meichenbaum and Turk (1975) have described a number of self
statementstused to control anxiety. Imagery has also been
uSed to enhance behavioural change.by esteblishing voluntary®

conkrol over vérlous physxologlcal reactions in order Eb

altg¢r how presenting problems are viewed (Melchenbaum & Turk{

-
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© 1975; Singer, 1974).

The discordance between cognitive and .physiological

assessments thought to contribute to diabetic control‘clearly

illustrates a serious problem facing patients and health care

‘workers alike. If patients are unaware of their response
patterns then they may be less likely to be concerned about
their condition.

It has been found that compliance is better when
patients regard the disease as serious and consider
theméelves personaliy at risk (Becker, 1976). Many
adolescent diabetics however, do not see themselves in this

light and deviate from prescribed treatment regimens.

... Inappropriate behaviour relating to diet, urine testing,

insulin injections, and-activity levels may all lead to high

glucose levels, but not necessarily to states of

-

ketoacidosis. The lack of feedback may be“a_source of

concern for without it, diabetic control is likely to be
poor. Interestingly enough, all children in the st dy seemed
to sense when their glucose levels were low. Aas a fesult,
they would often overcompensate by eating too ynuch or not
exchangiﬂg their foodé proprer}y to increase glucose levels.
It appeared that none of the children wanted to show a
negative urine reading because they would be unaware of how

low their -sugars were. As a result they tended to maintain

‘their glucose output higher than a negative reading. It

- would seem then that a deliberate attempt was made to avoid
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pooter control. r ‘ w,“\
pooter '

Once urine testing began a ré8ular basis with

reliable reporting, decreases in urine glucose levé}s

occurred. It would seem then that this would suppo%t the

contention that.improved compliance to treatment r:;ﬁmens may

lead to 1mproved metabolic control. The effects of éloser

\ monltorlng and superv151on of self care has been found to be

assoc1ated with 1mproved compllance (Haynes & Sackettg 1976).
Self monitoring has been found to be a reactive proceéure
‘with self regulatory fﬁnctions {(Thorensen & Mahoney, 1974).

/ Thus, éccurate charting may cause improved compliance and
improved.éontrol. ‘Contingency.manaéement procedures similar
to that used by Lowe and Lutzker (1978) may also prove to be
_gsefﬁl. If batients.are abie to see the beneficial effect of
such programﬁing on their levels of control then'it may
provide the necessary reinforcement to continue with it. An
impoéiani factor in peor compliance is that often patients do
not see the value of treatment (Haynes & Sackett, 1976).

ek Tﬁe feedback obtained may have served to regulate the
dietary habits of the children. A substantial aspect of
treatment compliance 1in diggetics relates to diet. -
Adolescent aiabetics are notorious for skipping meals or
.snacks, eating too much, eating sweets or not exchanging
foods properly. In looking at Table 10 one can see that‘

—ya—

subject C who gained thg most-weight during the study[’showed
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‘Hhe poorest response in terms of urine glucose decredses
#pereas subject D who lost the most weight, consistently
showed the best reduction in glucose levels. Subject C also

exhibited- poor treatment compliance as she ceased urine

testing for a 2 week period whén the researcher was away and

' could not check on her.

Compliance may also have been improved through increased
acCuradylof insuldier injection timing. Although the same
dpsage was given throughout the stu@x, the exatt time of
injection may have become more consistent.A Unfortunately no
data was collgcted to support this contention. Activity
levels may have also been monitored more closely but again no

-data is available to sppport this hypothesis. Thus, it may
. be that self monitoring has a positive effect on metabolic
regulation. 1In future studies of this nature, investigatérs
.might be well advised to collect data on these variables in
order to gain more information on treatment compliance in

relation to treatment outcome. o

‘Strict adherance to the treatment regimen appeared to be
reéponsible for subject A's decrease in blood and urine
. glucose levels in the second phase of the study as well.
During the time subject A was hospitalized,‘she lost 3.1 Kg.
of weight on a 1700 cal./day dietﬂ 'Activity levels were
monitored and were kept constant as were insulin inJection
times. Changes in subject A's blood glucdge and urine

.&mﬂm_w_nﬁ.lwf.glucose levels did not reflect the alternatiof of relaxation

-

S
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and attention-control conditions. To a lesser extent in
Study 11, subject C's test resulés reflected this finding as
well, as-a reduction in her urine glucose levels éeemed to
occur és a function of treatmeﬁt adherence rather than due to
the diregt effect of the relaxation procedure on psychophy-
siclogical mechanisms. As such, it would appear that close
adherence to the treatment regimen may have at least been

partially responsible for the metabolic improvements noted.

As mentioned earlier however, in the first phase of the

Study no statistically significant reductions in daily urine

glucose levels were found betweén:the baseline and A-C phases
in any subject. Differences ﬁere highly variable between
these phases using the 24 hr. fractionated urinalysié. This
finding would seem to suggest thaﬁ increased compliance alone
may not be sufficient to gain optimgl diabetic control.
Multiple measures of éompliance and outcome are needed in
future studies nevertheless.

When the anxiety management training treatmen£ was
introduced significant decreases in ufine,glucose levels

(Diastix method) were found between the baseline and AMT

phases and A-C and AMT.phases for all subjects. Decreases @

were also ‘found using the 24 hr. urinalysis'method.' It—may
be hypothesized' that glucose levels deéline due to the direct
influence of the relaxétioh procedure on psychophysiological
mechanisms. . A reduction in an;iety seemed to decrease

metabolic lability and lower urine glucose levels. Subject

Ve

.
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B's performance in the second phase of the study certalnly
supports thlsgségtentlon as her blood glucose and urlne N
glucose’ 1eve1\ dramatically reflected the alternatlon betwaen
the relaxatlontand A-C phases. Unfortunately however thls

finding was not $Q\Forted by the other subjects in Study IT.:

Other studies focu

ing on stress reductlon procedures {eg.’
'reassurence) have /reported decreases in "blood ketones (Hlnkle
et al., 1950) and\ketonuria (Hinkle & Wolf, 1952). As * °

mentioned earlier iy this study, EMG feedback has been used

2
to facilitate relaxation treining resulting id debreESed‘
insulin requirementsd(Fgaler et al., 1976). A.similer
approach using seven suybjects was reported in an abstraét ty
Guthrie, Moeller, and thrie (1976), but unfortunétely‘db )

outcome data were presented. s

As a group, these studies and some of the.findings of
the present research seem to add support to the alternate
hypothesig that stress and anxiety may have direct metabollc
effects on levels of diabetic control and that stress’
reduction may brihg about an improvement in control through
physionlogical meqhanisms. However, the relationship of
stress to the course and control of diabetes based upon
availeble regsearch must be'addressed with caution.- Most- work
in this area often failed to diStinguish between the direct )
. effects of anxiety and the result of the patient's inéreased

attention to the management of diabetes when helped with the

- reduction of anxiety. The present study however, attempted. to
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&eal"with this methodological problem by instituting the

e . attentlon -control condltlon in both phases of the study
N '
'1
_(w/_ - ' Thus, there does seem to be some evidence of a direct

phy51qloglcal effect of anxiety on diabetic control. -

A more reasbnabie ekplenétion, is that indirect and
direct effects of stress and-anxiety affect diabetic control.
The paueity of relevant research prohibits stroné statements
supporffng eiiher hypothesis alone. As a’ consequence, metheds_
of improving dfaQeeic control must focus on reducing‘the
destabilizing effects of etreSS and anxiety and fostering
improved self care in poorly cont}olled diabetics. |

A particularly releuant issue must now be dealt with.
That is, what degree of control do patients need to achieve
before the benefits of good control can be ga%ned? The iseue
uf diabetic control is one ;hich has ra®sed ceusiderable
controversy. The objeetive)of diabetic control is to restore
normal metabolid balance by using catbohydrate metabolism as
the index. The control criteria comuonly used for 24 hour
coliectiens of urine range from 0 gm/24 hrs. indicating
excellent-control to greater than 100 gu/24 hrs. indicating
poou control. An average child in good control spills
approximately‘éo—uo gm of glucose per day. Using this
v criteria then, only two subjects in the first phase 6% the
tudy mlght be considered in good control during the AMT

phase, two could be con51dered in falr control and one- could

be seen as be1ng in poor control. Of course, baseline levels

» : " ’
.
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must be considered, for children who are in very poor control

~

to begin with and then show large decreases may show

experimental improvement.but not clinical improvement.

As far as daily urine glucose assessments are concerned,

current concensus indicates that 100% of urine specimens free

’

of silgar is considered excellent control. Less than 50% of

specimqggffree of sugar indicates poor control. Using'these

.
PRI

criteria, none of the children in the study were in good or

even fair clinical conttrol. However, statistically

L4

significaht decrease in urine glucose levels between the

baseline. and AMT phases for all subjects (Diastix method)

-indicated a definite improvement in experimgntal control.

- 7
Aside from the short term benefits of improved clinical

control (avoidance of hyperglycemia and hypoglycemia) another

question is to what extent can good clinical control prevent

*

or delay the onset of the long term degenerative -

complications such as diabetic retinopathy, nephropathy,
neuropathy and peripheral vascular disease. This qﬁestion
cannpt be answered because the‘dggree of metabolic control
necessary to- minimize the risk yet_allow the patient leeway
has not yet been established (Skyler, 1979). The patient's "
motiQation for pursuing good control is critical. Unless
these levels are stated patients may not be convinced of the
necessity of striving for good control: In addition, the

occurrance of long term complications is not as obvious as

N

\

. the short term complications so immediate feedback which may
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play a regulatory function 'is lacking. On the other hand,
chronic complications may still occur éven if the patieqt has
given his or her best effort at achieving good control. Poor
contfol may not oniy‘be a result 5% abnormal glucose valu€s,
but of other féctors as well., While blood.and urine glucose
values need to be kept as close to normal as ﬁossible through
adequate management, control can be éfchted.by colds, ’
infections, preénancy and other factors over which the

patient has little or no_control. Diet and insulin levels

must be adjusted éccordingly. Urine testing plays a major

-

‘réle'here.fgr as Ludvigsson and Svensson (1979) state,

£

"Our main impression is that daily home testing

« _ ©of urine carries with it psychological advantages.

The patients or parents get the possibility to
manage the treatment, they learn the effects of
diet,; physical exercise insulin, infection, etc.,
and can avoid acute complications. Thus the
urine tests contribpute to increasing knowledge,
increasing confidence and independence, a more

‘positive attitude to other parts of treatment .
and as a consequence, better metabolic control”.
(p. 890).

An intensive training prégram was carriéd out by
Petersoﬁ, Joﬁes, Dupuis; Bernstein and O'Shea (1978), in an
attempt at achieving a high degree of diabetic control. i
Preliminary results suggested that blood glucose ﬁonitoring
as well as exercise monitoring was successful in improving
control. However all patients are not_necessarily'gding to

o+

co-operate with such a rigorous program. Nevertheless, if

_patients are able to see ﬁhe'results of_théir efforts to
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maintain good contrgigregardless of the method used then this
may serve to reinforce future efforts.

The problems encountered in carrying out this study
ciearly %llustrate the fast that behavioural investigation 6f
medical disorder in general and of diabetic control in

particular is a highly complicated matter. When ohjectives

such as improved control are specified; it becomes apparent

" that there are many factors which influence the various

dependent measures. The relative importance of different

factors varies from patient to patient thus coﬁpliéating
matters and control over tKese factors is lacking.
Nevéftheless an effort was made to blend appropriate
methodological and measurement tehhniques to account for
these factors and patient variabili£y. The uéé of a single

sUbjecE design permitted questions to be answered with onLy??

few patients and permitted important research information to

be collected while maintaining a highly individualized
approach. -

Because of the highly individualized impact of different‘
factors on each subject, it is difficult to make blanket
statements regarding treatment effects. The results of the
present study have to be attenuated on the basis of several
factors. First of all the number of subjects who
participated in the sfudy was very small in spite of efforts
to recruit a larger number. The subjects who decided to
partigipate may not have been representativé Af the general

population ‘0f poorly controlled adolescent diabetics. The
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fact that 83% refused to participate could have biased tﬁel
treatment results and limited the generalizability of the
results. This type of selection bias has been shown to
seriously affect outcomé‘results and limit the generalizatiﬁn
of research with schizdphrenic adults (Spochn & Fitzpatrick,
1980).

The fact that only female subjects were used with a’hale.
Eherapiét may have also influenced the generalizability of
the findings. While there is little research regarding the
effect of opposite sex therapist/patien£ treatment outcomes
(Parloff, Waskow & Wolfe, 1978) one study did report a
significant therapist sex/patient sex interaction, following
systematic desensitization of test anxiety {(Geer & Hurst,

1976). It is not inconceivable to assume that some degree of

" therapist-subject transferance occurred which may have caused

—

non-specific treatment effects. However, the use of the
attention-control condition is hoped to have adequately dealt
with the effect by controlling for'the amount of .
therapist-subject contact‘across conditiomg. )
Another limiting factor is the general incqnsistencylofn-
agsessment measures. Problems associated wi£h the validity -
of assessment measures particularly in'the area éf
behaviocural, cognitive and phyéiological measures of anxiety
caused conclusions based on the preseni data to be seen as

tentative. While the single subject deéign enabled

individual responses to treatment to be analyzed, the. fact

-
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that individual response spec1f1c1ty is so pPrevalent
prohibits overly general statements about treatment efficacy
to be made. However, the treatment of patients with medical
disorders such as diabetes regquires highly individualized
‘approaches. . As such, outcome research should be directed
towards answerlng the guestion as to “what treatment, by whom
is most effective for this 1ndlv1dual with what specific
pProblem and under which set of circumstances" (Paul, 1967,

p. lli).

Thus, the results of the present Sﬁudy as tenuous as
they were, are still felt to have shed some light bn the
relative merits of the anxiety management training treatment.
Because of the variability the AMT had on each subject, the
application of a routine treatment program without taking
into account each patient's individuality will likely be
inefficient, ineffective or both. Since the mechanism
through which the AMT worked is still unknown it would be
wise to adopt a cautious view. If the aim is to improve
metabolic control, it may not be sufficient to attempt to
improve compliance alonpe. Too many other factors such as
stress and anxiety can affect the metabolic state. A
multi-faceted program is needed to deal with the many factors
involved (Watts, 1980). i ~

The extent to which diabetic control is related to
. psychological adjustment or to anxiety factors cannot be

‘answered at this time as the literature addressing these
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issues provide few consistent findings. Although the
literature as well as the findings of the present study are
inconclusive regarding the mechanism involved, new research

endeavors are needed. A replication of the second part of

‘

this study is required with more subjects in Qifi:;;? provide

more data to support either the direct or indirect
hypothesis. Such information is of great importance if the
effect of psychological factors on diabetic control is to be
specified so deéisions can be made as to what psychological
intervention techniques may be most effective. Other areas
which require investigation are those which deal with the
reactivity of various patients to stress. Johnson (1980)
poses some of theseiqUestions. Are some patients more

physiologically reactive to stress than-others? Do some cope

poorly with normal stress with subsequent physiological

effects leading to a less stable form of diabetes? Do

individuals have consistant types of physiolbgical stress
reactions? Does the reaction depend on the tybe of stress P
invelved? |

Issues involving compliance.with diabetic regimens need
also be addressed. Research aimed at ié&estigating the
effects of self monitofing and supervision of self care are
neededl In addition, behavioural programming studies similar
to that devised by Lowe and Lutzker (1978) are needed to
assess the usefginess of “‘contingency management procedures.

As far as aspects of the first part of the study are

e |
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.

concerned other areas here need furtﬂer research. Follow up

data is needed to determlne if subjects who 1n1t1ally improve
following treatment by AMT will retain their level oﬁf'

improvement. An area of theoretical research might include

‘AMT studies which are designed tg determlne which effects of M -
treatment are attirbutable to counterconditioning,

" experimental extinction, reactive inhibition aspegts Pf
instEPmental conditioning or other learning princiﬁles. It
;4/)seems likely that AMT is a complex process made up of a :

umber of learning prlnClples being applied at the same time.
The pr ess of asklng Eﬁi/s bject to experlence hlgh levels
of anx \ety and then to sgit 1t off may involve fatlgUlng
the response as-well.as :?perimental extinction. The pairing

of physiological cues fo ahxiety with anxiety reduction

involves countercon@itiéning. The use of anxiety control =
cues in extra therapy sessions may involve instrumental |

. conditioning as well as counterconditiong.

In the end however, further researc@ will be needed to

assess those factors which influence an‘in¢ividua{'s self
management and adjustment to diabetes. Health care

‘?rofess1onals must become aware of the factors whlch

contribute to compliance and non—compliancg/in juveniie
diabetics‘and‘theréby develop treatment reéegimens which can be
1ncorporated into the patient's 11festyle. More clinical and

\v’fundamental investigations are needed to better characterlze

and quantify how stress and anxiety affect carbohydrate ' |

et YA R o o reimae s P . L. R
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metabolism in diabetic patients. In doing so, it is hoped
) that answers may be gained which will facilitate improvements

'in the course and control of juvenile diabetes mellitus. ‘
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- o  APPENDIX A

ANXIETY MANAGEMENT TRAINING PROGRAM
INTAKE INTERVIEW RECORD

CONFIDENTIAL

Name:

Date:

Counselor:

Etiology, Chronicity and Pervasiveness of Anxiety -

£

Precipitating Conditions

Conditions which alleviate anxiety
{medications, etc.)

Questions concerning Intake Form, Symptom Check List, etc.
Extent of interference with normal functioning.

Previous psychiatric or psychological contacts

Where? ' ) . How Long?

e When?. . ca What For?
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APPENDIX B

OUTLINE OF ANXIETY MANAGEMENT TRAINING PROéRAM (AMT)

-This is a brief outline for you to Eiep. It was put
together to let you know what to expect from each treatment

$ession in terms of what you will be doing and talking about

each treatment sessipn.
I. SESSION I (2 hours)

During this session your therapist will teach ybu.deep
muscle relaxation - a technique developed Hy Jacobson in the
1930's and since used as a way of "unlearning" anxiety by
replacing it with feelings of relaxation. The therapist will
spend some time talking with you about how the relaxation
pracfice went. The treatment program will be explained in
further detail to you and any questions that you have about

the program will be answered at this time.

II. SESSION II (2 hours)

This session will begin with a discussion of how the
treatment program will proceed and how it works. Deep muscle
relaxation will be induced. You will be asked to. generate
anxiety while in a relaxed state and the therapist will bring

the feelings of anxiety under control using relaxation as an

Sam et tR AT ek g TR Sy . A A ABam S S sa e = n b e ke et o e o —n = e ea L



200

antagonistic response to anxiety. During Ehis session the

therapist will help you to control youf anxiety aq? to begin
to teach you ways in which you can learn to control ﬁeelings
of anxiety for yourself. Some time will be spent during the

"

sessjon to talk about how it is going for you.

III. SESSION III (1 hour)

During this session the therapist will again be using
telaxation as a means of confrolling anxiety. The therapist
will once again ask you to generate'feelings of anxiety and
help you to_control them. You will be. learning that you can
control feelings of anxiety by the method taught during
Treatment Sessions I and II. Some time will be spent at the
end of the session to discuss how the program is going for

you.

IV. SESSION IV (1 hour)

This sessiof is basically the same as Session III.

V. SESSION V (1 hour)

This session will be used primarily as an 1nteraction
session between you and the therapist. It w1ll;prov1de an

opportunity for you to ekchange information with the

Y
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therapist concerning how you have been able to utilize the
AMT program in your everyday life. The therapist will also

be ﬁaking suggestions to you about how you can best make use

of the program in being in control of your own feelings.

......
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Children's Hospital of Eastern Ontario

Hépital pour enfants de I'est de ['Ontario
|

APPENDIX C

INFORMED COQNSENT

This is to affirm that I have agreed to allow

to participate in the investigation of the
efficacy of alternate treatment strategies in improving diabetic
control, conducted by Mr. M. Rose, Dr. A, Faught, Dr. H. Heick

and Dr., P. Firestone at the Children's Hospital of Eastern’
Ontario. .

Further, I have been informed that my child will be given
various psychological tests and questionnaires and will be
required to perform urine tests at home by him/herself for a
period of approximately six months.

_ (signed)

Relationship

Date-~

Witnéss

401 SMYTH ROAD, OTTAWA, ONT. KiH 8L1 TELEPHONE (613) 737-7600 .
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APPENDIX D

TREATMENT RATIONALE

Over the years, various doctors and psychologists have
found that the contrecl of blood and urine glucose values can
be both directly and indirectly altered by emotional stress
and anxiety. We have found that fluctuations in blood and

urine glucose levels tend to result in poor diabetic control
which may lead to various illnesses.

Anxiety and tension are learned responses to stress
which can be modified in a number of ways. It has been shown
by many people that simply understanding oneself can help
reduce anxiety in people who are under a great deal of
stress. Feelings of anxiety, frustration, anger, etc., can
be reduced and may be replaced by feelings of relaxation and
calmness. 1In fact, there is little disagreement among
doctors that this can play an important role in reducing
tension and anxiety. By understanding oneself, relaxation
which is a better response than anxiety, can occur and can
aid in improving blood and urine glucose values.

In order to assess your personal makeup you will undergo
some psychological tests. We will then discuss the results.
This will give you a betterﬁunderstanding of yourself and
make you less tense and may aid in improving your blood and
urine glucose levels.

|
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APPENDIX E

Instructions: Please read each statement and rate each
question. Circle a number depending on how
strong you feel about the statement. Circle
"l" if your answer is negative and circle
"10" if your-answer is positive. Use 2, 3, .4,
5, 6, 7, 8, 9 for in-betweén ratings.

1., How gdod does this type of treatment seem to you?

1 2 3 4 5 6 7 8 9 10

2. How confident would you be that this treatment would be
successful in eliminating tension and anxiety?

1 2 3 4 5 6 7 8 9 10

3. How confident would you be in recommending this
treatment to a friend who was tense and anxious?

1 2 3 4 5 6 7 8 9 10

4. If you were extremely anxious and tense would you be
~ willing to undergo such treatment?

12.345678.9_10 .

5. How successful do you feel this treatment would be in

decreasing fear; for example, strong fear of takinpg
tests or fear of other things?

l 2 3 4 5 6 7 8 9 10

Are there any questions

.
b "

Age Sex Date
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APPENDIX F

» TREATMENT RATIONALE

Over the years various doctors and psychologists have
found that the control of juvenile diabetes can be both
directly and indirectly altered by emotional stress. We have
found that the emotions of stress and anx1ety tend to result

in poor diabetic control which may lead to various
illnesses.

Anxiety and tension are learned responses which can be

.modified or unlearned by following some known learning

principles. One type of treatment which has been used to
help people who suffer from tension and anxiety is called

Anxiety Management Training (AMT). The purpose of AMT is to

provide a new response, relaxation, ‘which is a better
response than anxiety and aids in good diabetic control.

Anxiety Management Training consists of three different
parts. First you will learn how to relax your whole body by
tightening and relaxing different muscles. It will be
important for you to find time to practice this relaxation
between sessions as like many activities, the more that you
can practice it, the easier it will be to become more and
more relaxed and to become relaxed more quickly. With more

practice, d%pper and deeper levels of relaxation can be
achieved.

The next part of AMT will help you develop three types
of scenes. That is, a pleasant relaxed scene, an anxiety
scene and a success scene. Secondly, we will focdus on the
way you express anxiety physically. We will look at and
experience the differences between the opp051te responses of
relaxation and anxiety. You gannot be anxious and relaxed at
the same time. We will alsd learn a way in which you can get
control over feelings of anxlety and tension. Anxiety is a
learned response and can be unlearned and calm relaxed
feelings can be learned to take the place of the feelings of
anxiety. That is, the feelings of anxiety can be stopped and
can be replaced with feelings of calmness and relaxation
through a learning process. As you become more and more
aware of the physical signs of anxiety that you have and more
and more aware of the pleasant calm feelings of relaxation
you can learn to achieve the feelings of calmness more often
and use them to your benefit. You can learn that it is you
who have control over these feellngs and that the relaxed
calm feelings can be used by you in many situations in which

you have felt anxious in the past.
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APPENDIX G

INSTRUCTIONS: The following are some statements on

feelings, daydreams, attitudes, and behaviour. Read

each statement and decide how often it applies to you.
Circle "1" if the statement never applies.to you;
"S5" is you experience it almost all the time; use

"2", "3", and "4" for in-between ratings.

Never = 1

Rarely = 2
Sometimes = 3
Fairly often = 4

Nearly always = 5

Be honest, but do not spend toc much time over any
one statement. As a rule, first impressions are as
accurate as any.

Are there any questions?

Name

Age : ! Sex ___ Date
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.

1. My feelings are easily hurt
i 4
. 2. I am troubled with backaches

3. I am troubled with discomfort in the pit of my
stomach -

4. The muscles in my neck ache as if they were tied
in knots

. - 5. I am an easy going person
6. I have a tendency to worry
7. The top of my head feels tender

8. I have pounding headaches in vhich I can feel a
definite beat

" 9. I am bothered by dizziness

10. I am a nervous person

11. T have a hard time swallowing

12. I have trouble with my hand shaking when I-writ;a
+ 13. T notice my heart- pound ing

14. I am afraid that I am going to blu;',h

15. I have frightening dreams |

16. I do not think I am as happy as others

17. .I have feelings of panic for no special reason

18. I clench my teeth when anxious

19. I am troubled by tension interfering Qith my speech

20. I feel chilly at temperatures that are comfortable
for others

2l. I am a relaxed person
22. I have trouble with muscles twitching and jumping

23. I suddenly feel hot all over, without apparent cause

1
1

1

1

1

Never = 1 }?arely = 2 Sometimes = 3 Fairly Often = 4 Nearly Always
‘ . ‘ - .
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Never = 1 Rarely = 2 Sometimes = 3 Fairly Often = 4 Nearly Always

A

24,
25.

26.

27. I 90 to sleep without thoughts or ideas bothering me

28.

29.

30.

3l.

32,

33.

34.

35.
36.

37.

38.

39.

40.

4.

42.

43,

44.
45,

I am easily frightened

My hand shakes when I try to do something

My fi tips,or other extremities become cold

My skin becames painfully sensitive

In the absence of physical action my heart beats

wildly

I am either too hot to too oold and cannot get
comfortable at a constant temperature setting

I take things hard

I have pains in the back of the nedc

I am short of breath with;ut lmowing_hi{?y
My mouth feels dry - . “-
I take things J.n stride

Life is a‘strain for me

I have sensations of burning, tinéling, or
crawling in ‘certain parts of my body

I have continuing headaches that last over
several days :

I am bothered by blushing
I became upset when I ha\{:_!\to wait

My sleep is fitful and disturbed

My head feels tender to the point that it hurts

whenIccmbrwhairorputonahat_

When embarassed, I break out in a sweat ‘which

annoys me greatly
I have staomach trouble

I feel thai: I am about to go to pieces

1

"1

1
1

1

234
234
'_234
234
‘234

234

234
234
234
234
234
234

234
234

234
234
234

234
234

234
‘231

2314

or oo

v



e -

Never = 1 Rarely = 2 Sometimes = 3 Fairly Often = 4 Nearly Always

46.

47.

48,

49.

50..

51.

52.

53.

- 209

I have troublé getting my breath, for no special
reason ’

- N .
I break out in a sweat, which is not the result

of heat or physical exertion

I worry about little thif)gs

I have periods of 'such restlessness that I cannot
sit still .

I grind.my teeth in my sleep

o (e

I am troubled- with diarreah
~ B
I become irritable with little thirgs

I have pressure headaches in which my head feels
as if it were cawght in a vise or as if there
were a tight band around it

[

It
wn

12345

"12345

12345
12345
12345
12345

H
12345

12345 -
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APPENDIX I

RELAXATION TECHNEIQUES.

EXERCISE I1:

RELAXATION OF ARMS: .

Settle back as comfortab1§ as you can. Let yourself

relax to the best of your ability ... Now, as you relax like

that, clench your right fist, just clench your fist tighter:
and tighter, and study the tension as you 4o so. Keep it
clenched and feel the tension in your right fist, hand,
forearm ... and now relax. Let the fingers of your right
hand become loose ard observe the cohtrast in your feelings
+++ Now, let yourself go and try to begome more relaxed all
over ... Once more, clench your right fjist really tight. ...
hold it, and notice the tension again ... Now let go, relax;
your fingers straighten out and you noti the difference
once more ... Now repeat that with your lef® fist. Clench
your left fist while the rest of your body relaxes; clench
that fist tighter and feel the tension ... and now relax.
Again enjoy the contrast ... Repeat that once more, clench
the left fist, tight and tense. Now do the opposite. of
tension, relax and feel the difference. Continue relaxing
like that for a while ... Clench both fists tighter and
tighter, both fists tense, forearms tense, study the
semsations ... and relax; straighten out your fingers and

’

« feel that relaxation. Continue relaxing your hands and
forearms more and more ... Now bend your elbows and tense

your biceps, tense them harder and study the tension feelings
... all right, straighten out your arms, let them relax and
feel that difference again. ILet the relaxation develop ...
Ohce more, tense your biceps; hold the tension and observe it
carefully ... Straighten the arms and relax; relax to the
best of your ability ... Each time,. pay close attention to
your feelings when you tense up and when you relax. Now
stralghten your arms, straighten them so that you feel most
tension in the- triceps muscles along the back of your arms;
stretch your arms and feel that tension ... and now relax.
Get your arms back into a comfortable position. Let the .
relaxation proceed on its own. The arms should feel
comfortably heavy as you allow them to relax ... Straighten

them. PFeel that tension ... and relax. Now let's

concentrate on pure relaxation in the arms without any
tension. Get your arms comfortable and let -them relax .
further and further. Continue relaxing your arms ever
further. Even when your arms seem fully relaxed, try to go
that extra bit further; try to achieve deeper and deeper

_levels of relaxatlon.

. -
o -t
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EXERCISE II:

RELAXATION .OF FACIAL AREA WITH NECK, SHOULDERS AND
'UPPER BACK:

- w

Let all your muscleés go loose and heavy. Just settle
back quietly and comfortably. Wrinkle up your forehead now;
wrinkle it tighter ... and now stop wrinkling your forehead,
relax and smoothe it out. Picture the entire forehead and
scalp becoming smoother as the relaxation increases ... Now
frown and crease your brows and study the tension ... Let go
of the tension again. Smoooth-out the forehead once more ...
Now, close your eyes tighter and tighter ... feel the
tension. Now relax your eyes. Keep your eyes closed,
gently, comfortably and notice the relaxation. Now clench
your jaws, bite your teeth together; study the tension
throughout the jaws ... Relax your jaws now. Let your lips
part slightly ... Appreciate the relaxation ... Now press
your tongue hard against the roof of your mouth. Look for
the tension ... All right, let your tongue return to a
comfortable and relaxed position ... Now purse your lips,
press your lips together tighter and tighter ... Relax your
lips. Note the contrast between tension and relaxation.
Feel the relaxation all over your face, all over the forehead
and scalp, eyes, jaws, lips, tongue and throat. The
relaxation progresses further and further ,.. Now attend to
your neck muscles. Press your head back as far as it can go
and feel the tension in the neck; roll it to the tight and
feel the tension shift; now roll it to the left. Straighten
your head and bring it forward, press your chin against your
chest, "Let your head return to a comfortable p051t10n and
study the relaxation. Let the relaxation develop ... Shrug
your shoulders, right up. Hold the tension ... Drop your
shoulders and feel the relaxation. Neck and shoulders
relaxed ... Shrug your shoulders again and move them around.
Bring your shoulders up and forward and back. Feel the
tension in your shoulders and in your upper back ... Drop
your shoulders® once more and relax. Let the relaxation
spread deep into the shoulders, right in your back muscles;:
relax your neck and throat, and your jaws and other facial

areas as the pure relaxation takes over and grows deeper ...
deeper ... ever deeper.

o e A n e S e s e Ates
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EXERCISE III:

RELAXATION OF CHEST, STOMACH AND LOWER BACK: -

Relax your entire body to the best of your ability.
Feel that comfortable heaviness that accompanies relaxation.
Breathe easily and freely.in and out. Notice how the
relaxation increases as you exhale ... as you breathe out
just feel that relaxation ... Now breathe right in and fill
your lungs; inhale deeply and hold your bleath. Study the
tension ... Now exhale, let the walls of your chest grow
lcose and push the air out automatically. Continue relax1ng
and breathe freely and gently. Feel the relaxation and enjoy
it ... With the rest of your body as relaxed as possible,
fill your lungs again. Breathe in deeply and hold it again
.. That's fine, breathe out and appreciate the relief. Just
breathe normally. Continue relaxing your chest and let the
relaxation spread to your back, shoulders, neck and arms.
‘Merely let go and enjoy the relaxation. Now let's pay
attention to your abdominal muscles, your stomach area:
Tighten your stomach muscles, make your abdomen hard. Notice
the tenstep ... and relax. Let the muscles loosen and notice
the contrast ... Once more; press and tighten your stomach
muscles., Hold the tension and study it ... and relax.
Noticeg e general well-being that comes with relaxing your
stomach” ... Now draw your stomach in, pull the muscles right
in and feel the tension this way ... now relax again. Let
your stomach out. Continue breathing normally and easily and
feel the gentle massaging action all over your chest and
stomach ... Now pull your stomach in again and hold the
tension. Now push out and tense like that; hold the tension.
Cnce more pull in and feel the tension ... now relax your
stomach fully. Let the tension dissolve as the relaxation
grows deeper. Each time you breathe out, notice the rhythmic
relaxation both in your lungs and in your stomach. Notice
thereby how your chest and your stomach relax more and- more
Try and let go of all contractions anywhere in your body
.+« Now direct your attention to your lower back. Arch up
your back, make your lower back quite hollow and feel the
tension along your spine ... and settle down comfortably
again relaxing the lower back ... Just arch your back up and
feel the tensions as you do so. Try to keep the rest of your
body as relaxed as possible. Try to localize The—tension
throughout your lower back area ... Relax once more, relaxing:
further and further. Relax your lower back, relax your upper
back, spread the relaxation to your stomach, chest,
shoulders, arms and facial area. These parts relaxing
further and further and further and ever deeper.

-~

-
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EXERCISE IV:

" RELAXATION OF HIPS, THIGHS AND CALVES FOLLOWED BY
COMPLETE BODY RELAXATION:

Let go of all tensions and relax ... Now flex your
buttocks and thighs. Flex your thighs by pressing down your
heels as hard as you can ... Relax and note the difference
... Straighten your knees and flex your thigh muscles again.
Hold the tension. Relax your hips and thighs. Allow the
relaxation to proceed oa its own ... Press your feet and toes
-downwards, away from yqur face so that your calf muscles
become tense. Study that tension ... Relax your feet and
-calves ... This time, b¢nd your feet towards your face so
that you feel tension along your shins. Bring your toes
right up ... relax again. Keep relaxing for a while ... Now
let yourself relax further all over. Relax your feet,
ankles, calves and shins, knees, thighs, buttocks and hips.
Feel the heaviness of your lower body as you relax still.
further ... Now spread the. relaxation to your stomach, waist,
lower back. Let go more and more. Feel thit reYaxation all
over. Let it proceed to your upper back, est, shoulders
and arms and right to the tips of your finggrs. Keep
relaxing more and more deeply. Make sure at no tension has
crept into your throat; relax your neck and your jaws and all
your facial muscles. Keep relaxing your whole body like that
for a while. Let yourself relax. '

Now you can become twice as relaxed as you dre merely by
taking in a really deep breath and slowly exhaling. With
your eyes closed so that you become less aware of objects and
movements around you and thus prevent any surface tensions
from developing, breathe in deeply and feel yourself becoming -
heavier. Take in a long, deep breath and let it out very
slowly ... Feel how heavy and relaxed you have become.

In a state of perfect relaxation you should feel
unwilling to move a single muscle in your body. Think about’
the effort that would be required to raise your right arm.

As you think about raysing your right arm, see if you can
notice any tensions that might have crept into your shoulder
and your arm ... Now you decide not to'lift thé arm but to

continue relaxing. Observe the relief and the disappearance
Of the tension e e -

Just carry on relaxing like that. When you wish to get
up, count backwards from four te one. You should then~feel
fine and refreshed, wide awake and'qalmzl +

A
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INTERIM DIRECTIONS

Let the relaxation proceed on its own. The arms should
feel comfortably heavy as you allow them to relax ... Now
let's concentrate on pure relaxation in the arms without any
tension. Get your arms comfortable and let them relax
further and further. Continue relaxing your arms ever
further. Even when your arms seem fully relaxed, try to go
that extra bit further; try to achieve deeper and deeper
levels of relaxation.

Let the relaxatign spread deep into the shoulders, right
into your back muscles, relax your neck and throat, and your
jaws and face and forehead as the pure relaxation takes over
and grows deeper ... deeper ... ever deeper.

- Relax your entire body to the best of your ability.
Feel that comfortable heaviness that accompanies relaxation
»+. Breathe easily and freely in and out. Notice how the
relaxation increases as you exhale ... as you breathe out
just feel that relaxation ... Now breathe right in and fill
your lungs; inhale"deeply and hold your breath. Study the

tension ... Now exhale, let the walls of your chest grow
loose and push the air out automatically.  Continue relaxing

and breathe freely and gently. Feel the relaxation and enjoy °

it ... With the rest of your body as relaxed as possible,
fill your lungs again. That's fine,’ breathe out and
apPreciate the relief. Just breathe” normally. Continue
relaxing your chest and let the relaxation spread to your
head, shoulders, neck and arms. Merely let go :.. and enjoy
the relaxation. : ‘ ‘

Now relax again. Continue %iéathing normally and easily
and feel the gentle massaging action all over your chest and
stomach ... Now pull your stomach_in and hold the tension .«.
now relax your stomach fully. Let the tension dissolve as
the relaxation grows deeper. FEach time you breathe out,
notice the rhythmic relaxation both in your lungs and in your
stomach. Notice and let go of all contraction anywhere in
your body. .

Relax once more, relaxing further and further. Relax
your upper back, relax your lower back, spread the relaxation
.to your stomach, chest, shoulders, arms and facial area.
‘These parts relaxing further and further and ever deeper.

N :

Relax'again. Keep relaxing for a while ... Now let
yourself relax further all over.  Relax your feet, ankles,
knees, thighs, and hips. Feel the heaviness of your lower

e . .. e e e e i me e e L ey B S A P O
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body as you relax still further ... Now spread the. relaxation
to your stomach, waist, lower back. Let go more and more.
Feel that relaxation all over. Let it proceed to your upper
back, chest, shoulders and arms and right to the tips of your
fingers. Keep relaxing more and more deeply. Make sure that
no tension has crept into your throat; relax your neck and
your jaws and all your facial muscles. Keep relaxing your
whole body like that for a while. Let yourself relax.

Now you can become twice as relaxed as you are merely by
taking in a really deep breath and slowly exhaling. With
your eyes closed so that you become less aware of objects and
movements around you and thus prevent any surface tensions -
from developlng, breathe in deeply and feel yourself becoming
heavier. Take in a long, deep breath and let it out very
slowly ... Feel how heavy and relaxed you have become.

In a state of perfect relaxation you should feel
unwilling to move a single muscle in your body.

Now, your whole body becomes progressively heavier, and
all your muscles relax. Let go more and more completely. We
shall give your muscles individual attention. Relax the
‘muscles of your forehead (pause 5-10 sec.). Relax the
muscles of the lower part of your face (pause 5-10 sec.).
Relax the muscles of your jaws and those of your tongue
(pause 5-10 sec.). The more you relax, the calmer you become
(pause). Relax the muscles of your neck (pause). Let all
the muscles of your shoulders relax. Just let yourself go
(pause). Relax the muscles of your arms (pause). Relax the
muscles of your trunk and lower limbs. Let your muscles go

more and more.  You feel so much at ease and so very
comfortable. ' ) :

R . L
-




APPENDIX K

| AMT SCRIPT
ANXIETY MANAGEMENT TRAINING

I. SESSION I (2 hours)

A. Training .

B. Orientation to treatment program and interview
(10-15 minutes). (Interview time used to see how
the relaxation training went for each individual
and how clearly scenes were visualized). Three
parts to program: relaxation training, visuvali-
zation training, and therapy. Scepes are to be
developed by Ss themselves (relaxation scene and
anxiety scene).

"The remaining sessions will continue to make use of
deep muscle relgxation. It is important for you to find time .
to practice the relaxation between sessions as, like many
activities, the more that you can practice it the easier it
is to become more and more relaxed and to become relaxed more
quickly. That is, with continuing practice deeper and deeper
levels of relaxation can be achieved. The ideal situation
would be to find a quiet place where you live - a place where
you will not be bothered by anyone - to practice. Sometimes
the only quiet time will be just before going to sleep at
night. Any time that is suitable to your schedule is ‘fine;
but what IS IMPORTANT is-that you can find some time each day
to practice the relaxation."

"The remaining sessions will consist of two basic parts.
First we will be focusing on developing three types of scenes
clearly, that is, a pleasant relaxed scene, an anxiety scene,
and a success scene and secondly, we will be focusing on the
ways in which you express anxiety physically. We will look
at and experience the differences between the opposite
responses of relaxation® and anxiety. They are antagonistic
responses - that is, you cannot be relaxed and anxious at the
same time. We will also learn a way in which you can achieve
control ~over feelings. of anxiety. .Anxiety is a learned
response and hence can be unlearned and calm, relaxed
Efé‘elings can be learned to take the place of the feelings
anxiety. That is, the feelings of anxiety can be stop
replaced with feelings of calmness and relaxation
learning process. As you become more and € aware of the
- physical signs of anxiety that you have and more and more
aware of the pleasant, calm feelings of relaxation you CAN ‘
learn to achieve the feelings of calmness more often and use
them to your benefit. You CAN learn that /it you who HAVE
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CONTROL over these feelings and that the relaxed calm

feelings can be used by you in many situations in which you
have felt anxious in the past.”

C. Hand out treatment program outline prepared for
the clients. 3

*

II. SESSION II (2 hours)
A. Orientation to the treatment procedure

"During this session we will be using the deep muscle
relaxation technique that you have learned to look at the
differences between feelings of anxiety and feelings of
relaxation. You will also be developing a pleasant scene, an

et .
‘anxiety scene, and a success scene of your own choosing to

help you become more aware of the great differences between
those opposite feelings. We will also be stopping from time.
to time to talk about how it is going for you. Alsoc during
this session we wjll begin to learn how to achieve control
over anxiety by switching from feelings of tension and the
anxious scene to relaxed feelings and the pleasant scene. At
first I will be helﬁing you control the anxiety so do not be
afraid to allow yourself to experience the anxiety associated
with that scene fully and appreciate the differences between

‘anxiety and the feelings of calmness and relaxation that come

with the pleasant scene. I will be here to help you control
the anxiety at first, but as you learn that anxiety can be
controlled, you will be more and more in control of the
situation and eventually will no longer need help from me in
controlling the anxiety. You will notice that as you become
more and more in control of your own feelings and more able
to feel relaxed and calm a new set of feelings will begin to
develop. You will begin to have same real positive feelings
of competence and mastery over the anxiety as well as the

pleasant, relaxed state that replaced the feelings of

n
anxiety. .

B. Relaxation with muscle tension
C. Break and interview (see how it went filGY each

subject and emphasize a focus on the feelings
“of relaxation)

D. Relaxation with interim dlrectlons - for
visualization training

“Now focus, without doing anythlng, on the feellng of
bodlly and mental relaxation you have achieved ... Notice
exactly how it feels to be so relaxed and calm ... you can

‘achieve this relaxed state more often than you think, and it

can be very useful to you ... You will be able to recapture

3 l""-
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part or all of this relaced state when you get anxious or
afraid ... this may help you to feel better and function .
better or more comfortably in a variety of situations ...
just notice what it feels like for a moment ... focus on the
feeling, the state, and enjoy it ..."

E. Pleasant scene

"Let yourself relax all over and let all distractions
fade away ... let your mind become a blank screen, relaxed
and calm ... let your awareness of anything outside yourself
fade away ... now I want you to visualize yourself in a
relaxed, pleasant scene ... it can be any scene, indoors or
out, with or without people ... just let a pleasant,
comfortable, relaxed, happy scene appear ... visualize many
of the details of the scene as clearly as you can ... try to
see yourself in the scene, be in it, put yourself in the
relaxing, pleasant scene and as the scene becomes more and
more clear actually experience the calmness, harmony, the
relaxation ... if it helps you get into the scene, pay . ¢
attention to any sounds, smells, tastes, or bodily sensations
associated with this scene and the relaxation ... use any
senses 1f they help you get into the scene and experience the

‘pleasurable relaxation. Focus on the feelings ... the state

of relaxation you are experiencing right now ... study the
way it feels, physically and mentally relaxed and calm. This
is the feeling -of calmness that you can learn to achieve more
often and use to your benefit ... just enjoy the feeling for
a4 moment more ... now let the pleasant scene dissolve away
..- let your mind go blank and continue relaxing for a moment
..." (awaken instructions and interview ... emphasize focus
on clarity of imagery and feeling state.)

F. Relaxation with interim directions : T .

/

"Alright, let the relaxation go now and pick out a real -
life situation from your past that involves a great deal of
anxiety, fear} uncertainty, dread and awfulness. The scene
must be useful to you in calling up'and reliving feelings of
anxiety and fearfulness ... Just decice on any scene ‘that
‘helps you create.a very anxious state. Begin to visualize
the anxiety scene now. Use any image, sound or bodily
sensation that helps you recreate that anxious or ‘fearful
feelings. Try to visualize it clearly ... be in it and let
the sensations .become more intense ... feel your heart
starting to pound and r breathing bécoming very shallow
and irregular ... pal eginning to ‘sweat and your stomach .
becoming jittery ... ASjthe scene becomes clearer and clearer
notice the various bod{ly sensations you use, to express your

QQ\ G. Anxiety Induction

+ anxiety ... the musclek becoming tight.and tense ... your

L
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’ .
stomach feelsg, Yike it has a knot in it ... your mouth feels
dry ... just hotice all the bodily changes that occur as the
anxiety increases and spreads throughout your entire body.
Don't stop yourself from feeling more and more fear and
anxiety ... just let yourself experience the feelings that
are associated with the anxiety scene. Experience the scene
vividly and be in it ... Féel the discomfort of your body ...
how rapidly you are breathing and how hard your heart is
pounding ... feel any changes of body temperature, héat or
chills ... the tight muscles ... the panicky helpless
feelings ... let the feelings of anxiety reach a high peak as
you visualize the scene.... let the anxiety reach such an
intense point that you feel you have no control over it ..."

H. Anxiety control cue and relaxation

"Now take in a deep breath, hold it  for a moment ...
slowly exhale ... and relax ... good. Switch back to =
relaxing now ... first-let the anxiety scene fade away ...
just sweep the scene away and focus only on reachieving the
comfortable feelings of relaxation ... focus. on the
refreshing feelings of relaxation that spread throughout your
entire body ... the forehead and scalp,. smooth ocut ... the
arms, comfortably heavy ... spread the relaxation to all the
facial muscles, the muscles of the back ... and allow the
relaxation to flow into the muscles of ‘the stomach, waist ...
trunk, legs, thighs, and right down to your feet. " Attend to
your own breathing now ... notice how the rhythmlc patterns
of your own breathing serves to increase the feelings of
tranquility and well being ... as you attend to your own
breathing noticegow comfortable the chest area becomes as
feelings of rela¥tion spread across the chest and down into
the stomach area ... the upper portion of your body becomes *
comfortably heavy and very relaxed ... Just let the same good
feelings spread down into the legs ... the thighs, calves,
ankles, and feet, so that the entire body is bathed in
feelings of relaxatlon and inner* trangquility ..." -

"As you enjoy this state of inner calm note that you
achieved this yourself ... with comfort and relaxation ...
enjoy these feelings for a few moments ... You can become
twice as relaxed as you are by merely taklng 1n a deep breath
and slowly exhaling."

I. Break and interview (see how it went for each

subject) ‘

‘"Notice how the relaxation can be achieved again after
you have become anxious ... and think about how enjoyable and
pleasant those feelings of relaxation are ... Now we will be
relaxing again and visualizing a scene we'll call the
'success scene'’ ... a situation in which you felt anxiety but
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were not overwhelmed and were able to go on and succeed at
what you were trying to accomplish.”

J. Relaxation with interim directions

K. Success scene

"Now recall a scene or situation from your past life in
ich you experienced real feelings of success ... it should
nvolve such things as facing a difficult challenge and
meeting it successfully ... it might be small to someone
else, but it was important to you ... it may involve some

‘feelings of anxiety or apprehension but they didn't overwhelm

you ... rather you mastered them ... you should pick one

-situation that will help you develop and maintain certain

feelings of success ... of mastery of the situation.... N

* self-confidence ... competence the ability to face a

.ways you express your anxiety fully ... let the anxiety

difficult situation and handle it very well. ILet the scene.

develop ... begin-to put yourself into the scene ... really

live it ... and focus in on the feelings of success,

satisfaction, competence ... just experience these feelings

for a momént and enjoy tggm ... now let the scene fade away
nm ' .

~ your mind becomes blank .. -

L. Break and interview (see how it went)

M. Relaxation with interim directions - scene
’ switching kraining

N. Anxiety induction = . .

"Okay, now let 'the relaxation go and switch to the “~
anxiety scene ... let it develop and become clear ... see .
yourself in it. Visualize the anxiety scene as clearly as
possible’ and as 'you do so focus on the various ways you "
express your anxiety .physically. See yourself in the scene
and concentrate on the.feelings of anxiety and fearfulness
... just~let them develop.’ Let the' feelings of anxiety
spread throughout the entire body ... feel the muscles ‘
becoming tight and tense ... the palms beginning to sweat ...
feel your heart pounding and jyour -breathing becoming very
shallow and-irregular ... just let the anxiety develop more
and more ... visualize the scenes clearly and experience the

s TPV

completely take over ... feel the discomfort ... you may have
trouble holding still ... just let the anxiety develop more

and more, ... feel it in as many parts of your body as you can /
«+« experience it fully." .

0. Anxiety control cue” and -pleasant scene

"Take in a deep breath - breathe out slowly ... and

-
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relax ... Good, now switch to the pleasant scene. Let it
‘develop ... see yourself in it. Let yourself relax fully
from head to toe ... let all anxious thoughts and feelings
pass completely away ... let all your muscles go loose and
heavy, and let the Feelings of calmness-and relaxation
develop fully ... let the muscles of your hands and arms
relax ... smooth ot your forehead and scalp ... let all the
muscles of your face relax ....Jjust ‘let the relaxation
develop on its own and spread throughout your entire body ...
rélax the muscles of the shoulders and back ... relax the
neck muscles ... relax your chest and lungs ... let the
relaxation spread to your lower body ... relax the legs ...
let your calves relax ... and feet relax. As you develop the
pleasant scene more and more jugk.relax yourself all over ...
let the relaxation become déeper ... and deeper. Notice the
pleasant, calm feelings ... you can recapture some of these ’
relaxed feelinds when you get anxious or afraid ... they will
help you to feel more calm and do things more comfortably

when you want to ... just go on relaxing like that for
awhile.

F. Success scene

"Now switch to the success scene. Picture it clearly
and vividly ... and let the feelings -of success,
satisfaction, and competénce develop also ... see yourself in
the scene and experience it fully ... play the scene in all ~
its details and don't stop yourself from feeling ‘proud, or
satisfied ... just let. these feelings take over, and enjoy
. them ... let yourself feel.successful ... you may be able to
recapture or develop these feelings in difficult situations
... they may help you handle difficult feelings or situations
more successfully ... focus onXthese feelings and enjoy them
fully for a moment longgr e

Q. Anxiety sc¢ené

"Now switch to the apxious scene ... lét the anxious
scene develop now ... picture the scene clearly and vividly
... actually be in the scene, anf let the feelings of anxiety
and fearfulness develop ... you may find the anxiety getting
stronger.now ... let it develop ... use any sound or smell or
sensation that helps arouse the anxious and fearful feellngs
.o keep them up ... experience the anxiety fully ... feel
the fright and anxiety in as many parts of your body as you
can ... let the g@élings fill your thoughts and mind as well
... don't stop yburself from feeling more and more fear ...
you may want to let other feelings of uncertainty, dread or
awfulness develop ... feel thesg fully ... let your: -
imagination go,. keep the anxiety and fear at a high pitch ...
kéep them up ... Now let the anxYety scenes fade away and let
your mind become blank.™

\

-l
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R. Anxiety dbn 1 cue and pleasant scems—2

"Now take in a deep breath hold your breath a moment’,

breathe 'out slowly ... and relax ... gopd! Let the pleasant

sccene develop ... let all anxious thoughts and feelings pass
completely away ... just put;yourself in the pleasant scene
and let &ll your muscles_re¥ax. Again return yourself to a
state of -inner ‘calm andszaﬁglrt ... permit your body to Qe
immersed in the feelings of "relaxation and well being ... See
yourself in the pleasant scene vividly apnd focus on the
relaxation ... just let those feelings of“relaxatlon and
inner calm develop more and more ... let them spread -
throughout your entlre body .... good!"

- 8. Sugcess scene : ."éb

*"As you continue relaxing like ‘that swihch to the

success scene. Let the success scene develop now, plcture 1t

clearly and: vividly, and let the feelings of success,
satlsfactlon, and competegnce develop also ... play your part
in the scene, several times over if you wish; and enjoy it

.+. play the scene in all its details ... don't stop yourself
fro}feellng proud, or ‘satisfied, or courageous :... let

yourself feel and enjoy these fully ... notice hqw rewa fding
thede feelings of success and satlsfactlon are .. j
... let them take over, and enjoy them ««.. YOU ma

"successful 1n spite of anxiety, obstacles ‘or uncer hty ...

be }ware of this as you play the scene, or parts of the scene
aggin ... let yourself feel successful, on top of the

ituation, and contented in as-many ways‘-"as you can ...
notice how rewarding and Pleasurable ‘these feelings you “have
developed are ... you may, be able to recapture or develop
these feelings in difficult situations ... they may help you
handle difficult feelings or situations more successfully ...
focus on these feellngs andg enjoy them fully for a moment
longer ..." -, v,

"As yol attend to these feelings, focus on the ease 'with

which you'have been able to achieve relaxation.and calmness

~within yourself ... you: have ‘been able to dispell all-feelings

of tension in your body;... and replace them w1th feelings of
inner calm and. relaxatlon associated with the p&easant scene

< and, the success scene ... you -have mastered your own inner

tension ... enjoy the feelings of accomplishment ... let
these feellngs develop fully ... a sense of mastgry over your

own personal feelirgs ... focus on these feelings and enjoy
them for a moment longer."”

T. Break and interview _—

"In a moment - I'll count baqkward slowly from 4 to 1.
When I get to 1 you'll be able to get up and feel alert but

-. ~ - . . . .
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you'll be relaxed, awake and quite. calm and relaxed.”

4 -3 -2 -1
-+ III. SESSION III (l hour) -
) A. Relaxation with. interim directions

"As you are relaxing like that focus on the feelings of
bodily and mental relaxation you have achieved ... Notice
vexactly how it feels to be so relaxed and calm ... you will
. be able to achieve this relaxed state more often than you
T think, and it can be very useful to you ... you will be able

to recapture part or all of the relaxed state when you get

_+ . anxious or afraid ... just continue relaxing like that for é'
few moments ..." - :

B. Anxiety induction and anxiety scene

"Alright, let the relaxation go'now and switch to your
anxiety scene. .Try to visualize it clearly ««+ just be in
the scene and become aware of the various sensations that you
use td express your anxiety ... let the feelipgs of anxiety
and fearfulness develop ... use any sound or smell or
sensation that helps you arouse the anxious and fearful

. feelings ... keep them up ... experience the anxiety fully
... feel them in as many parts of your body as you can P
let it fill your thoughts and mind as well ... feel your
heart starting to pound and your breathing becoming shallow
and irregular ... notice your palms beginning to sweat and
your stomach becoming jittery ,.. le# the scene develop and
allow yourself to visualize it with .as' many details as
possible ... let the anxiety develop more and more ... your
mouth féels dry ... muscles becoming tight and tense ... as
your scene becomes guite clear notice the various sensations
and feelings-of dread and helplessness. ... just let the scene
change in‘any way that.helps you experience the anxiety and °
fear ... don't stop yourself from feeling more and more fear
and anxiety ... don't stop yourself from feeling more and
more fear and anxiety'... let it take over ... - let it become

L . more and more intense ... notice how rapidly you are

-breathing and how hard your heart is pounding ... feel the

- discomfort of your body'... it may be difficult for you to

£ : QQ}G still ¢.. feel the chills and the heat ... the tight
muscles ... the paniéky helpless feeling ... feel the anxiety

begln 1ng .0 _reach a“péakbas you see yourself in the scene

. ... a% you it in all-its details ... just let the
anxie reach sich an inténse p01nt that you feel you have no

. control. over it \,."
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C. Anxiety control cue and pleasant scene

"Now let.the anxious scene dissolve away ... Take in a
deep breath, hold it for a moment, let it out slowly ... and

relax ... good! Try to recapture the pleasant, calm feelings
of relaxation and as you do-so switch to the pleasant scene.

- Just let the pleasant scene develop ... be in it ... live it,

and let it develop and change in any way that helps you
experience feelings of relaxation and inner calm ... Dissolve
away any tensions that are still present anywhere in your
body ... and focus on the feelings of relaxation that spread
throughout your entire body ... the arms ... comfortably
heavy, the forehead and scalp ... smooth ... The feelings of
relaxation spread into the muscles of the nmeck ... the back
..+ and flow downward into the trunk, legs, and feet ...
Notice your breathing ... relaxed and calm ... and how the
rhythmic pattern of your own breathing increases the
relaxation of the chest and stomach area ... the comfortable,
heavy feelings of relaxation develop more and more ... soO
that the.entire-body is bathed in these feelings of
relaxation and inner calm.”

"Just let the scene develop in all its relaxing,
pleasant details and as you do so note that you achieved this
yourself ... you have-~been ahle to sweep away the tensions
and provide yourself with considerable relief and comfort
enjoy the feelings of inner calm as well as a feeling of
accomplishment for having attained it ... you can become

twice as relaxed as you aremerely by taking in a deep breath
and slowly exhaling ..."

LI ]

D. Success scene

"Now, just let the pleasant scene dissolve away ... let
your mind become blank ... and switch to the success scene.
Now switch to the success scene ... let the success scene

develop now icture it clearly and vividly, and let the
feelings ofr;ﬁggess, satisfaction, and competegce. develop .
also ... play your part in the scene, several ﬁes over if
you wish, and enjoy it ... play the scene in all®its details
... don't stop yourself from feeling proud, or satisfied or
courageous ... let yourself feel and enjoy these fully ...
notice how rewarding these feelings of success and -
satisfaction are ... enjoy them ... let them take over, and
enjoy, them ... you may have been successful in spite of

S
~

.anxiety, obstacles or uncertainty ... be aware of this as you

play the scene, or parts of the scene again ... let yourself -
feel successful; on top of the situation, and contented in as
many ways as you can ... notice how rewarding and pleasurable
these feelings you have developed are ... you may be able to
recapture or develop these feelings in difficult situations
+++ they may help you handle difficult feelihgs or situations
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more successfully ... focus on these feelings and enjoy them
fully for a moment longer ..."

E.' Anx1ety induction and anxiety scene

"Now switch to the anxious scene‘... let the anxious
scene develop now ... picture the scene clearly and vividly
¢+« actually be in the scene, and let the feelings of anxiety
and fearfulness develop ... you may find the anxiety getting
stronger now ... let it develpp ... use any sound or smell or
sensation that helps arouse the anxious and fearful feelings

keep them up ... experleqce the anxiety fully ... feel
the fright and anxiety in as many parts of your body as you
can ... let the feellngs fill your thoughts and mind as well
+.. don't stop yourself from feeling more and more fear ...
you may want .to let other feelings of uncertainty, dréad, or
awfulness develop ... feel these fully ... let your
‘imagination go, keép the anxiety and fear at a high pitch ...
keep thenm up ..."

F. Anxiety control cue and pleasant scene

"Now let the anx1ety scene dissolve away ... let your
mind 'go blank and as you do so take in a deep breath ...
hold it for a moment ... slowly exhale ... and relax ...
good! Now switch to the pleasant scene and as it develops
try to recapture the pleasant feelings of pure relaxation®and
inner calm ... Let the pleasant scene build up ... live in
'it, and experience it in as many ways as possible to help you
recapture the feelings of pure relaxation ... the arms
becoming comfortably relaxed and heavy ... the facial area
... calm and smooth as the same refreshing feellngs sweep
racross the forehead and scalp and down the sides of the face
... Just visualize the pleasant scene and dissolve away any
tensions that remain anywhere in your body ... Let the
feelings of relaxation spread into the muscles of the
shoulders and back ... focus on your breathing - relaxed and
calm ... and notice hzw.your’own rhythmic pattetrn of .
breathing serves to ihcrease the relaxation ... feel how
comfortable and relaxed the chest and stomach area becomes
... ‘Fach time you exhale notice the relaxation increases as
t eavy, comfortable feelings spread throughout the entire
'body .. Let.'the same good feelings sweep down into the legs
-++ the thighs, calves, ankles, and feet ... .and let the
whole body enjoy Eﬁe pleasant, calming feelings of
relaxation. ;

"As you enjoy this state of inner calm it is important
for you to note that you achieved this 'yourself ... you have
been able to dissolve the ‘tension and provide yourself with
considerable relief ...-just enjoy these feelings for a few
- minutes ... good!" . -
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G. ©Success scene

"Now let the pleasant scene fade away ... just let your
mind go blank for .a moment ... now switch to the success
scene -... let the success scene develop now, picture it
clearly and vividly, and let the feelings of success,
satisfaction, and competence develop also ... play your part
in the scene, several times over if you wish, and enjoy it
... play the scene in all its details ... don't stop yourself
from feeling proud, or satisfied, or courageous ... let
yourself feel and enjoy these fully ... notice how rewarding
these feelings of success and satisfaction are ... enjoy them
... let them take over,-and enjoy them ... you may have been

" successful in spite of anxiety, oQ;tacles or uncertainty ...

be aware of this as you play the scene, or parts of the scene

againh ... let yourself feel successful, on top of the

situation, and contented in as many ways as you can ... \B
have

_notice how rewarding and pleasurable these feelings you

developed are ... you may be able to recapture or develop
these feelings in difficult situations ... they may be able

to recapture or ‘develop these feelings in difficult

situations ... they may help you handle difficult feelings or
situations more successfully ... focus on these feelings and
enjoy them fully for a moment ..."

-

H. Anxiety inductiorr and anxiety scene

"Let the success scene fade away ... and once again
switch to the anxiety scene ... let the relaxation go and
concentrate on letting yourself become anxious ... as the
scene becomes more clear, just let .the feelings of anxiety
and fearfulness develop ... live in the scene, and experience
the anxiety in as many parts of your body as possible ... -

experience the anxiety fully ... let it fill your thoughts

and mind as well ... don't step yourself from feeling more
and more fear ... let some feelings such as urncertainty,
dread, or awfulness also develop as you experience the Co
anxiety scene in as many ways as you can ... let yourself go

.and 'keep the anxiety and fear at a high pitch ... keep them

up ... feel it throughout your entire body ... let the
anxiety and fear completely take over ..."

-

3 I. Anxiety control cue and pleasant scene

"Now let the anxiety scene go ... Just take in a deep
breath ... hold it for a moment ... and slowly pexhale ... and,
relax. Switch to theé. pleasant scene ... develop it fully-and™
be in it ... permit those heavy comfortable feelings to come
into awareness as you visualize the pleasant scene ... let

the feelings of relaxation develop on their own and enjoy
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J. Success scene T

"As you enjoy the feelings of relaxation and inner calm,
let the pleasant scene dissolve away and switch to the
success scene ... Just visualize the success scerfe ... see

< the scene in all its details ... and don't stop yourself from
feeling proud, or satisfied ... let yourself enjoy these
feelings fully ... how you've been successful in spite of
anxiety ... you will be able to recapture.or develop these
feelings in-a variety of difficult situations ... they may
help you handle difficult feelings or situations ... you can
provide yourself with considerable relief from tensions
whenever you want to ... focus on these feelings a moment
longer ... and enjoy.them ... Now let the success scene fade
.away and continue relaxing for a moment longer."

"As you're relaxing like ﬁhat I'll count backward slowly
from 4 to 1. When I get to 1 you'll open your eyes and
you'll be alert, relaxed, and wide awake.

4 -3=2-1

K. Break. and interview (see how it Qent)

\ﬂ_IV. SESSION IV (1 hour)

~ . .,

A. Relaxation with interim directions

-~

B. Anxiety induction and anxiety scene

"Now .switch to the -anxious scene ... let the anxious
scene develop now ... picture the scene clearly and vividly
... actually be in the scene, and let the feelings of anxiety
and fearfulness develop ... you may find the anxiety getting
stronger now ... let it develop ... use any sound or smell or
sensation that helps arouse the anxious and fearful feelings

. keep them up ... experience the anxiety fully ... feel
the fright and anxiety in as many parts of your body as you
#can ... let the feelings fill your thoughts and mind. as well
++. don't stop yourself from feeling more and more fear ...
‘you may want to leg~other feelings of uncertainty, dread .or

awfulness develop .. feel these fully ... let your
imagination go, keep_ﬁﬁé anxiety and fear at a high pitch ...
keep them up ..." -

C. Anxiety control cue and pleasant scene

"Now let the anxiety scene fade ... let your mind go
blank, and as you do so take in a deep breath, hold it a
moment, exhale slowly ... and relax ... fine! Switch to the
pleasant scene ... and let it develop with all its details
«e» AS ?pg pleasant scengsdevelops clearly, try to recapture
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the comfortable, heavy feelings of relaxation ... just let
yourself go ... spread the relaxation throughout your entir

often ... you will be able to develop these relaxed feeling
when you get anxious or afraid ... they will help you to fee
more calm or do things more comfortably, when you want to ...
continue relaxing, more and more deeply ... let yourself
enjoy the relaxation ... keep omerelaxing for a moment more
... let yourself relax fully and dissolve away any tensions
you feel anywhere in your body-..." :

D. Success scene .

Now switch to the success scene ... let the success
sceng develop now, picture it clearly and vividly, and let
the feelings of success, satisfaction, and competence- develop
also ... play your part in the scene, several times over if
you wish, and enjoy it ... play the scene in all its details

v.. don™t stop yourself from feeling proud, or satisfied, or

courageous ... let yourself feel and enjoy these fully ...
notice how rewarding these feelings of success and

_satisfaction are ... enjoy them ... let them take over, and

enjoy them ... you may have been successful in spite of
anxiety, obstacles or uncertainty ... be aware of this as you
play the scene, or parts of the scene ‘again ... let yourself

‘feel successful, on top of the situation, and contented in as

many ways as you can ... notice how rewarding and pleasurable
these feelings you have ‘developed are ... you may be able to
capture or develop these feelings in difficult situations ...
they may help you ndle difficult feelings or situations
more successfully .®. focus on.these feelings and enjoy them
fully for a moment longer ..." : '

E. Anxiety induction #nd anxious scene

"Now switch to the anxious scéne ... let the anxious
scene develop now ... picture the scene clearly and vividly
... actually be in the scene, and let the feelings of anxiety
and fearfulness develap ... you may find the anxiety getting .
stronger now ... lLet it develop ... use any sound or smell or
sensation that helps arouse the anzious and fearful feelings
... keep them up ... experience the anxiety fully ... feel
the fright and anxiety in 'as many parts of your body as you’
can ... let the feelings fill your thoughts and mind as well
... don't stopdyourself from feeling more. and more fear ...
you may want to let other ‘feelings of uncertainty, dread or:
awfulness develop ... feel these fully ... let your
imagination go, keep the anxiety and fear at a high pitch ...
keep them up ..." ’ .

J |
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F. Anxiety control cue and pleasant scene

"Now take a deep breath, and relax ... good! Again
‘return yourself to a state of inner calm agd comfort ...
permit your body to become relaxed all over and switch to the
pleasant scene ... Visualize the pleasant scene vividly and
recapture the pleasant feelings of relaxation ... As you
experience the pleasant scene fully focus in on the ease with
which you have been able to achieve the feelings of
relaxation ... how you have provided yourself with inner calm
... completely relaxed ... you have mastered your own inner

tension ... let these feelings develop and enjoy them for a
few moments ..." *

G, Success scene -

"Now switch to the success scene ... let the success
scene develop now, picture it clearly and vividly, and let
the feelings of success, satisfaction, and competence develop
also ... play your part in the scene, several times over if
you wish, and.enjoy it ... play the scene in all its details
... don't stop yourself from feeling proud, or satisfied, or
courageous ... _let yourself feel and enjoy these fully ...
notice how rewarding these feelings of success and

satikfaction are ... enjoy them ... let them .take over, and
enjoy them ,.. you may have been successful in spite of
anxiety, obstacles or uncertainty ... be aware of this as you

play the scene, or parts of the scene again ... let yourself
feel successful, on top of the situation, and contented in as
many ways as you can ... notice how rewarding and pleasurable
these feelings you have developed are ... you may be able to
recapture or develop these feelings in difficult situations
... they may help you handle difficult feelings or situations

more successfully ... focus on these feelings and enjoy them’
fully for a moment longer ..." '

H. Anxiety induction and anxiety scene

"Now let the success scene fade away and switch back to
the anxiety scene. Now switch to the anxious scere ... let
the anxious scene develop now ... picture the scene cleadly

cand vividly ... actually be in. the scene, and let the
feelings of anxiety and ‘fearfulness develop ... you may £ind
the anxiety getting stronger now ... let it develop ... use
any sound or smell or sensation that helps arouse the anxious
and fearful feelings ... keep them up ... experience the
anxiety fully ... feel the fright and anxiety in as many
parts of your body as you can ... let the feelings fill your
thoughts and mind as well ... don't stop yourself from
feeling more and more fear ... you may want to let other
feelings of uncertainty, dread, or awfulness develop ... feel
these fully ... let your imagination go, Keep the anxiety and

»
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fear at a high pitch ... keep them up ..."
I. Anxiety control cue and pleasant scene

"Take in a deep breath and relax yourself ... just let
the anxiety scene fade away and once more switch to the
pleasant scene. Picture the pleasant scene in all its
details.’... permit the heavy, comfortable feelings of -

- relaxation to come into awareness ... let them develop on
+ . their own and enjoy them ... good! Once again, as you become
more and more relaxedy end to your own feelings of
persconal strength ... and the ease with which you were able
to mobilize it ... hé&w you were able to master the inner
tensions and provide yourself with con51derable relief and
relaxation ... just go on relaxing.'

J. Success scene

"Now switch to the success scene ... let the success
.scene develop now, picture it clearly and vividly, and let
the feelings of success, satisfaction, and competence develop
also ... play your part 1n the scene, several -times over if
you wish, and enjoy it~... play the scene in all its details
... don't stop yourself from feeling proud, or satisfied, or
courageous ... let yourself feel and enjoy these fully ...
- notice how rewarding these feelings of success and -
- satisfaction are ... enjoy them ... let them take over, and
I enjoy them ... you may have been successful in spite of
: anxiety, obstacles or uncertainty ... be aware of this as you
play the scene, or parts of the scene again ... let yourself
feel successful, on top of the situation, and contended in as
many ways as you can ... notice how rewarding and pleasurable
these feelings you have developed are ... you may be able-to
recapture or develop these feelings in difficult situations
... They may help you handle difficult feelings or situations
more successfully ... focus on these feelings and enjoy them
fully for a moment longer ..."
"... In a moment I'11 count backward slowly from 4 to

.1l. When I get to 1 you'll open your eyes and be alert, but
you'll feel relaxed and calm."

4 -3 -2 -1
NS A |
) - K. PBreak and interview
V. TERMINATION SESSION (l hour}

' B . ‘A. Interaction perlod with feedback regarding progress
""""""" e oo in using the technique to contﬁg; anxiety
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APPENDIX L

Informed Consent

This is to affirm that I have agreed to allow
to participate in the investigation of alternate treatment strategies
in improving diabetic control, conducted by M Rose, MA; "A Faught, MD;

- H Heick, MD, PhD; and P Firestone, PhD, at the Children's Hospital of
Eastern Ontario. ) '

Further, I have been informgd—that-my—child will be admitted, as an )

in-patient, to ‘the Children's Hospital for a period of ten days.

During such time, my child will be given various psychological tes{s

and questionnaires,yill undergo blood and urine testing, and will =
un&ergo.progressive deep muscle relaxation training.

Signed

Relationship .

Date

Witness

Child's Signature _ R o




APPENDIX M

TREATMENT RATIONALE

. Over the years, various doctors aﬁd-psychologists have
found that the control of blood and urine glucose values can
be both directly and indirectly altered by emoticnal stress
and anxiety. We have found that fluctuations in blood and
urine glucose values tend to result in poor diabetic control
which may lead to various illnesses. '

Anxiety and tension are learned responses to stress
which can be modified in a number of ways. It has been shown
by many ‘people that by simply becoming aware of one's
interests, ‘one can reduce. tension and anxiety associated with
decision making regarding future employment. Feelings of s
anger, frustration, fear, anxiety, etc. can be reduced and
may be replaced by feelings of relaxation and calmness. In
fact, there is little digsagreement among doctors that this
knowlédge can play an inggtant rold in reducing tension and
anxiety and can therefore™aid in improving blood and urine
glucose values. ' : o

In order to assess your interests you will undergo some.
‘tests.. We will then discuss the results. This will give you
a better understanding of yourself and may improve your
dlabetic control. - :

+a
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Over the years, various doctorns and’ psychologists have. -
found that the control of blood and urine glucose values can
be both directly and indirectly altered by emotional stress.
We have found that fluctuations in blood and urine glucose
levels tend to result in poor diabetic control which may lead
to various illnesses. . -

Anxiety and tension are learned responses to stress. .
However, these responses can be modified.or unlearned
.following some known learning principles. One type of
‘treatment which has been used to help people who suffer from
tension and anxiety is called progressive deep muscle'
relaxdtion. Muscle relaxation provides a new response which
is incompatible’wjth tension and may therefore improve blood
and urine glucose) levels.  As such, good diabetic control
will follow. o

» *9

- Now you will learn to relax your whole. body by W
tighteniﬁg and relaxing different muscles. Through the use
of this procedure, tension can be stopped and can be replaced
with feelings of relaxation. . ) Z

s ‘ . .

TREATMENT RATIONALE \\
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