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Abstract:

One subject with diabetes mellitus who demonstrated noncompliant behavior as determined via
interview, was selected from Gallatin County, Montana to participate in a single subject multiple
baseline experimental study which was designed to ascertain whether an operant learning theory
approach is effective in attaining and maintaining compliance in the diabetic regimen with regard to
medication taking, caloric intake, and exercise behaviors. Baseline data were collected, a clinical level
of significance was determined, and then treatment (reinforcer) was applied successively across each
behavior, and evaluated. The study relied heavily upon self reporting, but first order measures such as
periodic fasting blood sugar rates, daily weights, and daily urine test results, served as corroborative
data. This data could also serve to indicate increasing control of the disease. Results indicated that there
was a change in the desired direction towards increased compliance for the target behaviors, as
treatment was applied. Furthermore, the change was able to be attributed to the treatment, since change
occurred only to the behavior being treated. However, except for the medication taking behavior, the
clinical level of significance was not attained and maintained on a day to day basis. Corroborative data
indicated an increasing control in the disease, however, this was confounded by the fact that the
physician adjusted the subject's insulin four times during the course of the study.
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. ABSTRACT

One subject with diabetes mellitus who demonstrated
noncompliant behavior as determined via interview, was
selected from Gallatin County, Montana to participate in a
single subject multiple baseline experimental study which
was designed to ascertain whether an operant learning
theory approach is effective in attaining and maintaining
compliance in the diabetic regimen with regard to medication
taking, caloric intake, and exercise behaviors. Baseline
data were collected, a clinical level of significance was
determined, and then treatment (reinforcer) was applied
successively across each behavior, and evaluated. The
study relied heavily upon self reporting, but first order
measures such as periodic fasting blood sugar rates, daily
welghts, and daily urine test results, served as corrobora-
tive data. This data could also serve to indicate 'increas-
ing control of the disease. Results indicatéd that there.
was a change in the desired direction towards increased
compliance for the target behaviors, as treatment was
applied. Furthermore, the change was able to be attributed
to the treatment, since change occurred only to the
behavior being treated. However, except for the medication
taking behavior, the clinical level of significance was not
attained and maintained on a day to day basis. Corrobora-
tive data indicated an increasing control in the disease,
however, this was confounded by the fact that the physician
adjusted the subject's insulin four times during the course
of the study.




CHAPTER 1
INTRODUCTION

'Diabetes meilitus, more simply>known'as diabetes, is a
chronic ana complex disease. It is-possible to gain
control of diabetes. "The well controlled person is free
* of diabetic symptoms, has no episodes of hypoglycemia,
maintains optimum weight, has a blood glucose level between
80mg/100ml of blood and 130mg/l100ml of blood before each
~meal, and has little or no glucosuria" (Brunner and
Suddarth, 1975, p 818). However, the etiology of diabetes
‘as yet remains unknown. Subsequentiy, in the interim of
ascertaining the cause, there have been several studies
devoted to discovering factors which relate or do not'relate
to the control of the disease. A particular problem under
consideration in this study is compliant behavior, sincé
deviance from such may be associated with lack of confrol
of the disease. The importance of studying noﬁcompliant
behavior is realized when it is taken into consideration
that diabetes mellitus has many ramifications. Lack of
control may bring aoout premature compllcatlons, such as

neuropathies, retinopathies, cardlovascular problems and

I ¥
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hephrOpathigs {Knowles, Meinhert, and Prout, 1976).

Varioﬁs behavior responses exhibited in the form of
nonéompliance in the'diabetic regimen, have aroused
interests and provoked studies. Indeed, Sackett, Haynes,
Gibson, Tavlior, Roberts, and Johnson (1978) state that
suggestions for improving compliance range from studying
psychosocial factors, and implementing patient education
programs, thfough negotiated contracts, to calendar packs
of pills. Purthermore, the investigators feel that almost
none have undergone any rigorous investigation and
evaluation to see if they réally work. |

.The operant learning theory, a behaviéral model, was
the framework for this study. This theory studies the
relationships between observable, définable behavior, and.
the environment. Accordiné to Skinner (1974), every
response produces some consequence, and the behavior will
be increased or decreased'depending upon the nature of the
consequences. Theoretically, change in behavior will
occur by identifying the consequences, and systematicélly
and consistently manipulating them through appropriate
application of reinforcers, which will reward the desirable
behaviors. Operant learning thecry provides a means of

increasing or decreasing specific behaviors in people.
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Additionally, it may supersede the complexities and
confoundiné'that_generally occurs when studies deal with
specific underlying causes of behévior;
In conjunction -with the operant learning theéry
approach, "a multiple baseline design, whiéh demonstrates
the effects of treatment as it is applied.acrosé the -

target behaviors of the noncompliant adult diabetic

subjects, was utilized.

Statement of the Problem

The problem of this study wés_tO'determine whether an
operant learning theory approach is effective in attaining
and maintaininé compliance in an adult diabetic who has

demonstrated noncompliant behavior.

Need for the Study ' B

Diabetes mellitus effects approximately 10 miilion
Americans, and the projected ihcrease of the disease'
appears to be about 6 percent a year (Etzwiler, 1976).'
In view of this, diabetes mellitus will continue to be a
major health concern. Also, on a broader basis, diabetes
mellitus has caused 38.8 million days of restricted
activity, and has caused 10 hospitalizations per 100

diabetics per year. In addition, it has also cost the
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American'ecpnomy twpnbillion dollars every year.(Knowles
et al., 1976). | |

| With regard to éompliance, sfudies reveal that manf
discrepancies exist. .Marston (1270) notes that wide varia-
tions exist in compliance behaviors which range from 4 per-
cent to 100 percent in the extent to Which people default.
Also, keeping in mind that comparison of compliance from
one study to another can be misleading, "the fact remains
that the health behavior of most people falls short of what
is known to be optimal" (Marston, 1970, p. 312).

Compliance, with regara.to following.a therapeutic
regimen, has generally been studied in relation to under-
lying causes of behavior, so that predictions can be made.
Findings of studies geared in this direction have usually
found that health professiénals have beén frustrated not
only in their attempts to identify noncompliers, but also
in their attempt to improve éqmpliance (Christensen, 1978).
Conversely, there is a growing awareness that. the

operant learning theory approach has been quité successful
in increasing compliance behavior of those with chronic
illnesses. Baile aﬁd Engel (1978), and Sacket et al.
(1978) turned to behavioral techniques after utilizing more

conventional patient education methods, and both met
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with success in improving compliance, although both
recommended’ further studies, since they noted that
employment of this approach is limited in £he health care
field.

Operant learning theory was usgd by é public health
nurse with an adult diabetic, and compliénce improved as
demonstrated by mean urine test results, however, it was
not presented as a formal study (Sodérberg, 1972) .

Furthermore, a multiple baseline experimenﬁal design
has not been utilized -to ascertain.whether compliance
- would be improved -in akdiabetic with regard to following
their therapeutic regimen, specifically, medication téking,
caloric intake (diet), and exercise.

This gave rise to several questions in relation to

compliance in diabetics.

General Questions

-Will there be a desirable change in diabetic
compliance behavior in an adult after utilizing an operant
learning theoxy approach, in conjunction with a multiple
baselineldesign, in medication taking? |

. Will there be a desirable change in diabetic

compliance behavior in an adult after utilizing an operant

~.

-~
v
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learning'theory apprbaqh, in conjunction with a multiple
baseline design, in caloric intake (diet)?
Wili there be a’desirable change in diabetic
compliance behavior in an adult aftér utiliﬁing an operant

learning theory approach, in conjunction with a multiple

baseline design, in exercise?

General Procedures

This study was developed in the following manner. A
review of literature was made to provide documentation for
the foundation of the study. Utilizing the operant
learning theory approach, a multiple baseline single
subject experimental design was constructed. This parti-~
cular design attempted to demonstrate the effects.of
treatment, as.it was applied successively ACTOSS noncom-
pliant target behaviors. The behaviors which were studied
were medication taking, caloric intake (diet), and
exercise. quls for data collection included a Reinforce--
ment Survey Séhedulg, Interview Fofmat Form, Muitiple
Baseline Graphs, Cumulative Graphs of each behavior as it
is successively treated, Wieight Charts, Exercise Plan
‘Charts, and a Contingency Contract. Also, fasting blood

sugar (FBS) measures, and daily urine tests for sugar and




acetone, were recorded.

The ekperiment was a singlé subject design, however,
two.subjects were seiected via the interview process, who
were noncompiiant adult diabetics, between the ages of 18
and 60 years of age. Also, included in the criteria for
subject selection was that the subjects have diabetes
fof five years dﬁration since Watkins, Williams, Martin,
Hogan, and Anderson (1967) state that noncompliance
increases in diabetics with increased passage of time from _
date of onset. Two subjects were selected instead of one
. as a precautionary control measure, since extraneous
variables, with respect to a particular subject; might
prematurely end the experiment. ?héreforé, thé experiment
could then still be carried on with the remaining subject.

Self reporting was relied.upon heavily. This techni-
que requires a person to record his actions and then report
them to the investigator for purposes of feedback and
evaluation (Mahoney and Thoresen, 1974). Cordes (1978)
states that literature regarding this kind of data indicates
a strong correspondence between this and measures used by
health professionals. ﬁurthermore, the reliability and
validity of self reporting may be improved if the proper

_precautions are taken. Therefore, fasting blood
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sugars, weights, and urine tests served as corroborative
data ﬁo the self repqrting:-'

The analysis of data attempted to.answer questions
regarding diabetic compliant behavior affer utilization of
the operaﬁt learning theory approach. Finally, the
investigator attempted to draw conclusions and make
recommendations based on the findings, as to the ways in
which to improve compliance behavior ﬁsing'the operant ‘

learning theory approach.

Delimitations

The experiment:relied heavily on self reporting.

The sample'chosen had several pferequisites to meet
which subsequentiy excluded a considerable number of
diabetics. | |

With this type.of experiment, replication is

‘necessary to bolster reliability and validity.

Limitations

".There wére no metabolic ciihics~in Gallatin County,
Montana. Therefore, the sample was derivéd first,
indirectly, through appeal to the aiabetics themselves, .
and then directly, through their medical doctor's

agreement. - :
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Definitions of Terms

Compliance:

Target
Behaviors:

Treatment:

The extent to which a person's behavior'is
consistént with a prescribed therapeutic
regimen, as demonstrated by correct medication
taking, caloric intake, and exercise, for the
particular individual. Absence or trace of

sugar, and absence of acetorne in urine,

fasting blood sugar of closer approximations

to normai results, with decreased or complete-
ly without episodes of hypoglycemia of
hyperglycemia, and closer approximations to
correct body'weight for height. The desired
behaviors should be attained and maintained on
a systematic and consistent (stable),.noﬁ up

and down (variable), basis.

These are the obfervable undesirable ﬁon—
compliant béhaviors of the individual fegard~
ing caloric intake (diet), medication taking,
and exercisg, which need to be changed in a
desirable direction.

This is the reinforcement, appropriate for

the individual, which is applied successively




Adult
Diabetics:

10

across target behaviors.

Individuals wiﬁh diabetes ﬁellitus, 18 to 60,
years old, male orifemgle) ideally with
diabetes at least five years in duration, who
have been given a prescribed regimen of
medication.taking, diet, and ekercise to

follow by their physician.
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Summary

Diabetes mellitus.is a complex disease involving
many components., Fufthermore, statistics indicate that
it is a health pfoblem of major proportions and will
continue to be so in the future. The concept of éompliance
which varies frqm 4 percent to 100 percent in the extent
of noncompliaﬁée has inspired many studies. Howéver,
the emphasis in research has been on underlying causes of
behavior upon which predictions could be made. These .
studies have not been very successful, attributable perhaps
to the confounding vériableé in@erent in Human nature. .
Recently, the operant.learning théory'approach, which is
concerned not with underlying causes but with observable
behavior and its relationship to fhe environment, has.been
applied to increase compliance in those who have a chronic'
illness and mﬁst change their life sfyles. This approach
has been more'succeséful¢ However, further studies are
encouraged.

Finally, énswers to gquestions in compliaﬁce in adult
diabetics, as they relate to the application of the operant
learning theory appfoach, in conjunction with a ﬁultiple
baéeline design, may lead to more effective treatment and

subsequent control of the disease.




CHAPTER 2

’

REVIEW OF LITERATURE

The purpose of the review of literatﬁre was: 1) to
develop an uﬁderstanding of the maghitude qf diabetes
mellitus, 2) to clarify the difference beﬁween the medical
model and behavioral model approaches, 3) to develop an
understanding of comﬁliance as it has been researched in
relation to the medical model and behavioral model approach—
es, and 4) to identify studies of compiiance specifically
related to the behavioral model approach to ascertain:
whether or not.this approach would be effective in attaining
and maintaining compliance in an gdult diabetic with regard

to medication taking, caloric intake, and exercise.

Magnitude of Diabetes Mellitus

Approximately 10 million Americans in the United
States are eithér known diabetics,; unknown diabetics, oxr
will develop diabetes. These groups consist respectively
éf approximately 1.6, 0.6, and 2.8Ipercent,of the popula-
tion. About 389,000 new cases are reported yearly for the

total. population for all ages (Knowles et al., 1976).
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Additionally, 8 percent of the cases are diagnosea‘ét age
24 or before, 22 percent from 25 through 44, 50 percent from
- 45 fhrough 64, and 26 percent at age 65Vor older. Ohly
4 percent reported their diagnosis to be made before age
15 (Knowles et al., 1976).

The mortality rate from diabetes has increased from
35,000 deaths in 1965 to 36,000 deaths in 1973, and in
1973 diabetes was ranked as the sixth leading cause of
death in the United States (Knowles et él., 1976).

The findings of the National Health Iniefview Survey‘

of the year 1965-66 indicated that 562,000 diabetics were

disabled in some way from diabetes. There were 38.8 million

'days»of restrictéd aétivity due to diabetes, 19.9 million
of these days being spent in bed. ‘There are each year,
about ten hospitalizations for diabetics per 100 diabetics
in the population. In general, disabiiityldays due to all
.illnesses were three times more frequent among'diabetiés'
than those estimated for the pdpulation of the United States
‘generélly (Knoﬁles et al., 1976) .

Diabetes mellitus costs the American economy approxi-
'mately $2 5illion éollars every year (Knowles et al., l§76).

There are also long term health complications for the

1

diabetic in addition to disabilities and costs.

|
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Atherosclerosis stands out as the major health hazérd in
the natural history of the disease, with coronary artery
disease‘the-leading cause of death (Knowles et al., 1976).

Diabetes mellitus is one of the most complex medical
states. The impact which diabetes and its ramifications
has upon ‘society is sufficiently great to warrant an
increased effort in attempting to alleviate and control
its public health problem (Knowles et al., 18976).

Two approaches, the medical model approach, and the
behavioral . model approach, are investigated in an effort
to ascértain their differences and the effect each has

in relation to compliance.

Medical Model Approach Versus Behavioral Model Approach

The. medical model is the traditional approach to

- health care. It is a version of the intropsychic concept,
'whereby the personality is considered an assortment of
psychic forces, which, if normal, are socially acceptable,
and' if abnormal, are considered dysfunctional and diseased,
so to speak. This approach assumes that a socially
undesirable behavior is a symétom of the diseased internal
conditions. Subsequently, the medical model approach is

concerned with the symptomatic overi behavior only to the
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extent tﬁat.it cén e#piain what exists internally. -It
assumes further that by ascertaining whét motives the
behavior represents, a cure will folldw. In éssence; the
diagnosis is aimed at the pathogen, and the treatmént, which
is based on the diagnosis, is aimed also at the pathogen
for a cure (Kazdin, 1975).

| Thomas‘Szasz (1960) states that this approach is
_ oppressive, requires a need fqr labeling an individﬁal,
and the success. rate of curing labels is low.

Finally, Kazdin (1975) states that there is a manpower
shoftage, since this method.requires professionally
trained therapists, and the approach tends to be time
consuming.. | |

Léstly, this approach.assumes that by answering why
a behavior occurs and then utilizing that answer in a
therapeutic regimen,:it will yield compliance.

On the other haﬁd, the behavioral model approach,
.also known as reinforcement theory, operant-conditioning,
and operant learning theory, rejects inferred motives,
hypoéhesized needs, impulses, and drives which supposedly
explain behavior. The emphasis.is not oﬁ internal, but
ex£ernal, as the behavioral model assumes the environmental

determinants influence behavior. It also assumes that
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behavior is learned. Subsequently,’treatment‘is based on
the learning theory (Kazdin, l9f5).

. Kazdin (1975) séates that labeling is avoided since
diagnosis is aimed at antecedents of a behavior, thé
behavior itself, and the-consequénces of ‘the behavior. The
treatment is aimed at either the anfecedents or the con-.
Sequenceé, or both. It is additionally advantageous in
that nonprofessionals can be utilized, which would
alleviate the manpowexr shortage, and it can bé utilized
within the individual's contextual situation. Thé evalua-
. tion process is constant and ongoing, and aimed at the
behavior chanég itself. The final assumption with this
approach is that upon changing a deéignated behavior, thus
improving éompliance, a change in attitudes, beliefs, and
values will also evblve, which is ju;t the opposite with
the medical model approach.

Kelman (1959) studies coﬁpliance as a éroéess of
attitude change. XKelman (1959) states that compliance
occurs "when an individual accepts influence because he
hopes to achieve a favorable reaction from another person
or group" (p. 53). The behavior is adopted because of the
rewards which are expected upon performance of desired

behavior. Kelman (1959) maintains that the satisfaction
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derived from compliance is due to this “social effect"
(p. 53).

Marstoﬁ (1970) notes that wide Vériations in compliaﬁce
behaviors are any where from 4 percent to 100 percent in
the extenﬁ to which people do not comply. Furthermore,
comparing éompliance ofvone.study to another can be mis-
leading,. but, "the fact remains that the health behavior
of most people falls short of what is knbwn to be optimal”
(Marston, 1970, p. 312). With this in mind, compliance is
investigated from the pérspective of the medical model and
behavioral model approaches. |

Compliance in Relation to Medical Model and Behavioral
Model Approaches )

“Research directed at understanding compliance behavior
has yielded a multitude of findings that are ofﬁen not
predictive of compliance. For instance, demographic
variables have been studiéd at great length in relation to
éompliance behavioxr and include such variables as age, seX,
socioeconomic status, education,'religion,.mafital status,
and race. In Marstorn's (1970) review of literature on
compliance of demographic variables, they have thus far
not demonstrated that these variables are bredictive of

. compliance with therapeutic regimens.-
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In addition, stndies in compliance are often mutually
contradictory For example, Marston's (1970) review states
that Johnson (1965), in a study of patients with coronary
heart disease, found that patients who verbalized oroblems
with their regimens were more likely to comoly, while
Neely and Patrick (1968) found the opposite to be true in
their etudy of aged persons taking medications at home.
Bergman - and Werner (1963) found that 92 percent of the
patients who were under treatment with.oral penicillin for
streptococcal infections defaulted in taking medications by
the ninth (last day) of treatment. On the other hand,
Gordls, Markow1tz, and Lilienfeld (1969) in a study on
children taking penicillin prophylax1s for rheumatlc fever,
found no significant change in. compliance over time. |

Becker and Maiman (1975) state that these problems
appear to arise mainly from a past predilection for a
medical model of compliance,'which.confined its search for
determinants to such aspects as characteristics of the
patient,.which included demographic and social, the regimen,
including such things as type,’complexity, discomfort,
duration, and finaliy, the type of illness. There are, he
says, major deficiencies .of the medlcal model. Since

A

demographlc, physiological and structural characteristics
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of patients are not necessarily related to their motiva-
tions, findings in the former areas are not able to account.'
forlthe large numbers of persons Who, despite the presence
of many adverse characteristics associated with hiéh
probability of defaulting, still follow tHe recommended
therapy. In addition, the medical model of compliance
relies on a "shotgun" method of selecting items for study
rather than upon the prior deveiopment of a unified concep-
tual approach to compliance, as a starting point. Thus,
.Kasal and Cobb (1966) in their review of scientific
literature concerhing health behavior and the sick role
behavior, note that studies deal mostly with demographic
and background variables, which a;e.advantageous for
measurement criteria, but dodge the issue of compliant
behavior. |

Becker and Maiman (1975), while observing the limita-
tiong of the medical model approach, adapt Rosenstock's '
Health Beliefs Model which attempts tc explain and predict
compliance (p. 12). Howevef, in keeping with the medical .
approéch, this model tries to get at an understanding of
compliance through analyzing underlying motivations. With
the Health Belief Model, behavior is predicted from the

value of an outcome to an individual, and from the
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individual's expectation that a given action will résult
in the outcome (Becqu and Maiman, 1975). In essence,
Becker and Maiman (1975) are concerned with noncompliant
behavior only to the extent of its predictive value, and
in order Eo change that noncompliant beha%ior, motivationé
and values and beliefs would first have to be.changed.

Borofsky (1976) states that the physician's management
'of the therapeutic’regimen of aApatient can be an example
of operant behavior occurring in a social situation. -
Borofsky (1976) advocates the application of opér;nt
- conditioning principles to management of therapeutié regi-
mens to enhance cdmpliance. He views the principles 6f
learning and conditioning as -central both to the develop-
ment and to the alleviation of the noncompliant behaviors.
In distinguishing the medical model from the behavior modél,'
he contends that the medical model prohibits direct symptom
treatment when treating illnesses lest the symptoms reappear
in another form. By contrast, the behavioral approach
considers undesirable behaviér to be, not a symptom of some
underlying process, but examples of maladaptive learning
or poor environmental control. Borofsky (1976), unlike
Becker and Maiman (1975), is concerned with treatment of

the noncompliant'behévior itself, not the underlying
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motivations which at£empt to explain and prédict compliance
or noﬁqompliance. | |

Why there is nonéompliance in following a preséribed'
therapeutié regimen, is an issue which has caused a consid-
erable stir within the field of research. An impact which
has turned researchers with increasing interest toward
étudying compliénce, according to Marston (1970), is the
development of highly effective drug therapies for certain
types of illnesses. Also, there has beeﬁ an evolution of

the general hospital as more of an-acute care center, with

the home serving increasingly as a source of care, whereupon

‘the individual is expected to become respoﬁsible for his
well being. |

Sackett et al., (1978) state that suggestions for
improving compliance range from studying psychosocial
factors and implementing patient education programs,
-through negotiated contracts to calendar packs of pills.
Thé investigators add thét all of theée recommendations.
are plausible and some are even feasible, but almost none
have undergone any rigorous evaluation to see if they
work.

A study on control in diabetes in 1961 by Stone noted

that "experts have suggested that good control helps

I obits
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diabeticé live longer, whereas poor control encourages
degenerative disease" (p. 436f. One objective of this
study was to find out how well these patients regulated
their diabetes. Ninety-eight diabetic women and 62 diabetic
men,'ranging from 18 to 68 years of age, coﬁposed the sample
population. The duration of-diabetes'ranged'from 6 months
£o 37 years. Of the 160 patients, 126 were "not well
regulated® (p. 4415 at the time the study began. However,
Stone (1961) noted increased compliance in 51 of the 126,
or 40.5 percent, upon appropriate instructions. Noting
again the importance of control in diabetes to lengthen
the life span of those so afflicted,. he contended that the
resulté revealed a need for further scrutiny of poorly
requlated patients.

Segal (1976) presents findings from the Family
Therapy Tréining Center Child Guidance Clinic of Philadel-
phia, thét indicate an apparent causal relationship to
éxist between emotional stress in human relationships and
psychosomatic attacks of diabetes in diabetic children. 1In
addition, these attgcks are femarkably resistant to various
types of treatment. 1In light of this, a psychotherapy
program to reorganize the family patterns is recommended.

However, whether or not the treatment was beneficial to
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improving control, was not discussed.

Becker, Drachman, and Kirscht (1972) utilized the
Heaith Beliefs Model'in a study to predict compliancé of
mothers of pediatric patients in administering penicillin,
as prescribed, to the ill children. The investigators
found that the motivations appeared useful in predicting
éompliance.and suggest that the health motivations, in
this case the mother's values,; beliefs, and perceptions,
should be increased for achieving compliénce, Ih addition,
Becker et al. (1972) staté-that by knowing which components
are below the level presumed to be necessary fbr compliénce,
"health professionals may be able to better meet individual
ﬁeeds of each client; Becker and Maiman's (1975) followup
study supported this, however, they state that application
in practice to enhance combliance, is yet to be investi-
~gated. |

More recently, Foster and Kousch (1978) have’' developed
an assessment based on the hypertensive patient's percep-
tions and béﬁavior, which attempts to combine the medical
model and behavioral model approaches into practice. The
Hypertension Assessment Form is utilized to gather data on
the first visit and is based on the Health Beliefs Model

with counseling done accordingly. The Hypertension
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Encountef Form fecords progress on a long term basis, and
is based on the behav;dral approach to some extent. For
instance, tasks are listed and a contréct is drawn uﬁ.
However, the authors do not ménéion success or failure with
this combination, and it is not a formalized.study as
presented.

Christensen, in his 1978 review of literature of drug
taking compliance; speaks to the Health BeliefS‘Modél

with regard to its use in practice, and suggests that "Em-

pirical verification of the‘validity of the Health Beliefs

Model and its applicability to wvarious patient_groupé is
still needed" (p. 184). |

The .internal-external locus of control psychological
concept, has evolved from the Social Learning Theory by
Julian B. Rotter (1966), and has also béen investigated as
a possible factor associated.with_compliance. Result;
thus far seem to indicate that the kind and amount of
information a patienf acquires about his situation may be
related to his generalized expectancy for control'of.
reinforcemenﬁ. Goldstein and Reznikoff (1971) utilized
Rot'ter's (1966) Internal-External (I-E) Scale to.test their
hypothesis that with chronically ill Eﬁtiégts, the#e is a.

defensive adoption of external locus of control and

o
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subsequent difficulties‘with the patient's involvement in
his treatment regimen, "in this case,ﬂcontfol of dietary
intéke. Twenty-~two hémodialysis paﬁiénts were compared with
a cOﬁtrol group of 24 convalescent patients of like age and
sex. The significantly greater externality of hemodialysis
patients over control .patients support their hypothesis.
The patient's refusal to participate in the treatment
program, in an effort to cope with his anxieties, takes
the form of ndhcompliance in his therapeutic regimen.

Lowery (1973) contradicts thesé findings. in her
dissertation study which attempted to detérmine whether
diabetes related learning and COntroi vary as a function of
the patients' generalized expectancy for.internal or
external control of reinforcement. In addition, Lowery
(1973) also attempted. to examine the kind and amount of
infofmation diabetics learn about their illness, thé number
of control problems diabeticé have with their'disease and
whether diabetes related learﬁing and control vary as a
function of the patient's length of illness. Lowery (1973)
found that internal diabetics scored significantly higher
at the .01 level of significance on the Diabetes and Health
Information Test (Lowery, 1973) than did the external’

! ; .
diabetics on control related data. However, a person with




.26
diabetes for six years did not score éignificantly higher_ét
the .01 level of significance than did newly ‘diagnosed
diabetics, on this teét. In addition, there was no signifi-
cant interaction between locus of control énd length of
illness. The internal diabetics didn't increase their
knowledge with time any more than tﬁe external diabetics
did, according to the test given. Lowery (1973) concludes
that locus of control is a bersonality variable which tends
to remain stable over time, contrasting With;Goidstein and
Reznikoff's (1971) findings that chronic disease fosters
externality. Lowery (1973) alsohstates.further that the
study tests knowledge of diabetes and conténds that the
amount of learning aﬁd control of disease is related to
locus of control. However, those with internal locus of
control have more knowledge about diabetes but do not
necessarily use'this knowledge.
| De~Nour and Czaczkes (1962) studied such persoﬁality
factors as inability to delay gratification, and primary
and secondary gains .from assuming the sick role, as being
the most frequent causes for noﬁcompliance. The former
factor was found in 25 of the 43 hemodialysis patients
studied and seemed to differentiate clearly between good

and bad compliers at the .01 level of significance.

i
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Twenty-one of the 43 patiénts involved the latter factor,
and 14 of fhese 21 were also unable to delay their gratifi-
cation. The investigators state that:isolating,these
factors as possible causes of noncompliance is important
because they could dictate wHat‘psychothefapeutic interven-
tion could be utilized, and further research in.this,area
ié necessary.

Some studies took a multifaceted approach, studying

several variables at one time. For example, Williams,

Martin, Hogan, Watkins, and Ellis (1967) conducted an

- extensive study of compliance behavior of diabetics.

Samples were selected from two hospital metabolic cliﬁics,
one health insurance program -in an. urban location, and a
sample from a physician's private practice. Thé samples
included patients with juvenile and adult onset diabetes.
The independent variables which were studied iﬁ relation

to compliance were, intelligence, socioeconomic resources,

motivation to comply, and knowledge of how to carry out

' the recommendations. The investigators found a positive

correlation between knowledge and performance of prescribed
treatment, no correlation between performance and control
of disease, and a negative correlation between patient's

knowledge about illness and control factors. The
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deteriorating nature of the disease itself, i£ was suggest-
ed, could have been the reason for this finding. Regarding
the other variables,'such-as locus of control, Williams
et al. (1967) state "those factors where We'found no
relationship to exist, will not be discussed" (p. 450).

A study done by Watkins et al.-(l967)‘to aséertain
the relationship among what diabetics know, what they do,
and their state of diabetic control, supports some of
Williams et al. (1967) findings. For instance, the investi;
~gator studied 60 adult diabetics via direct observation,
in their homes. A positive correlation was found between '
khowledge and performance. Also, no significant correla-
tién was found between pérformancg.énd day to day confrol.
In addition, knowledge about diabetes is inversely
correlated with contrbl. Those patients in poorer éontrol
knew more about diabetes than those in better control.
Other interesting findingé were that.the length of time- a
peréon had diabetes was positively correiated at the
5‘percent level with errorS'made'in_ihsulih dosaée. Thirty-
three percent with diabetes 10 years or less made errors
and 64 percent with diabetes 10 years or more made errors.

The effects that the-primary medical prescriber,

namely the physician, has on compliance, have also been
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studied. For example, Schmidt (1977) focused on the-
charaéteristics of intelligence of the patient, the
patient's knowledge of his disease, the complexity of the
medication regimen, the influence of the family,'the health
beliefs model, and the doctor~patient relationship. After
reviewing £he research data on these characteristics,
Schmidt (1977)1lists 12 suggestions, which he feels might
enhance patient compliance, and enablé the doctor to be
more effective as a therapeutic agent. However, Séhmidt
(1977) also.states that while helpful, they are no
~guarantee of improving compliance. '

Hulka, Cassel, Kupper, and Burdette (1976) designed. -
é study concerned wi£h compliance in taking medications.
The sample was 46 doctors and.357 patients with either
diabeteé mellitus or congestive héart failure. Good
communication of instructions énd-information from thé
'physiciaﬁ to the patiént was significantly correlated with
increased compliance in those with congestive heart
failure. However, no such significant relationship existed
with the diabetic pétients. | |

'Kaufman, Cotnoir and Holm (1978) devised a .program
which they hoped would increase compliance of those who

have to self administer medication after hospital discharge.
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It involVed,utilizing a calendar dated pill pack and
attending a counseling program developed by pharmacists.
Post counseling questionnaires tended to indicate that
coﬁpliance‘generally improved as a result of greatef
understanding of the medical regimen. ' However, the authors
state that there has been no formal verification of.this
data yvet.

Christensen (1978) in his review of literature of
drug taking compliance, stateé'that, "it would éppear to
be a simple matter to study drug nohcompliers for chafac—
teristics that would readily identify theﬁ as needing more
compliancelgenerating efforts, but identification of the |
pofentially noncbmpliant person has proven to be
unexpectedly difficult" (p.  172).

Small (1978) states tﬁat health professionals tend to
blame failure in such thiﬁgs as testing urine or losing
weight, on poor patient compiiance.' The lack of information
abou£ diabetés and the reasons for balance in diet, exercise
and medication is the reason for these prcblems. .. Though
not a formal study, Small (1978) states that a comprehensive
patient education pfqgram for diabetics should decrease
hoépitalizations, help prevent complications, and alleviate

{ 1

many of the difficulties encountered in.daily management of
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patients with diabetes. However, Wiiiiams et al. (1967)
found that the greater the knowledge of diabetes, the more
con£rol problems were noted. Watkins et al. (1267) followl
up study on diabetics in the home, further reinforces
Williams et al. (1967) with respect té this finding. One
explanatioh given by Williams et al. (1967) for this
finding was that “the'major'features of thé diabetes
disease process itself and its treatment, are still too
poorly understood to permit adequate thérapeutic recommen-
dations for many patients" (p. 451).
Borofsky (1976) explores compliance as a learned

behavior, stating_that a patient learns about factors
fhat determine éompliance from his own experience with
past therapies, from interaction with those in the health
field and from his interaction with varisus social and -
cultural institutions. Sackett et al. (1978) performéd a
series of randomized clinical trials of compliance improv-
ing stfategies amoné working men with newly treated primary
hypertension, which is illustrative. and supportive of the
operant learning theory approach. ‘The compliance criteria
were measured by whether or not blood pressure.was at the
. goal that was set for a particular individual. First, they

investigated patient education as a means of improving
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complianée.. Eighty-five.percent of the experimental group
were able to master knowledge after instruction and post
test, while only 20 percent of the control knew the same
information upon taking the test with no instructions.
Nonetheless, this mastery learning had no effect on the
mens' compliance. Fifty~-six percent of the men were high
cbmpliers in the sixth month of treatment és compared to
59 percent of the controls. Another part of their investif
~gation concerned itself with improving compiiance.by
increasing the convenienpe of long term care andAfolIOW'upw
There was no difference in compliance bétween the experi-
mental and control groups. The results indicate that
answering why the sample was noncompliant and then supplying
them with the answers in the form of education or conven-
ience, would -increase compliance. However, answering the
question, as the study notes, does not necessarily lead to
improved complianée. Subsequently, the investigators
turned to a more behaviorally oriented set of strategies
to improve compliance. The program consisted of using a
control group and experimental group. The fofmer received
the usual routine care, while the latter were followed by
a éoordinator in addition to routine care,: The experimental

_group were instructed in taking their own blocd pressure

v
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at home once daily and to record it on a éhart. A fécord
of medications taken,andlmissed was also to be recofded.
They were also instructed to link their pill taking to thé_
execution of daily habits, and a contrac£ was.negotiated.
Patients in this experimentai.grdup were to visit the
coordinator every two weeks. They were reinforced socially
and.monetérily'if goal blood pressure was met. The -data
which was analyzed at six months and é year, demonstrated
that compliance in the control group steadiiy declined,
while compliance in the experimental group continued to
ingrease. Sackett el al. (1978) recommended further
‘studies from these éncouraging fesults. In addition,
Baile and Engel's study (1978) utilized a behavioral
strategy to promote compliance with patients who had a
myocardial infarction. They found the progrém to be a
‘highly effective way of dealing with this problem in their
_group. Furthermore, they recommended that future research
be aimed at the applicability of their rehabilitation
strategy to different patient groﬁps, and at using health
personnel such as nursing staff to implement the program.
Likewise, Borofsky (1976) states that unfortunately behav- |
iorél principles have not been utilized fully enouéh in

the health care field.to confirm their usefulness, and
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subsequently recommended continued research.

Indeed; nurses are aware of operant learning theory
techniques and feel further investigation in this area is
warranted. For instance, iﬁ 1966, Whitney states, "during
the last decade, the fact that behavior ié changeable has
become axiomatic. From the natural.science approach of
careful -observation and experimentation, it has become
evident to the nursé that if the environment ‘were modified,
the individual pattern of‘behavior might also.be modified"
(p. 229). Similarly, Shipley (1977) states that nurses
. are confronted every day with problems that dould best be
handled through application of operant learning principles.
In addition, Neimeier (1976)_stat§$.that nurses have‘been |
modifying behavior for a long time, howevér, it has been
on én unsystematic basis. Properly applied, iﬁ a systematic
design, behavior modification can equip nurses with skills
and techniques that can be more useful and effective than
any others now available.

Diet, exercise, and medication, such as insulin and
oral hypoglycemic agents, are used to keep the patient's
metabolic disorders from diabetes, under contrel (Garber,
1977) . Consistency in all three is considered important.

However, compliance with a prescribed regimen, in most
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cases, involves a change in behavior patterns.

Compliance Studies Specifically Related to the Behavioral

Model Approach as an Effective Means of Controlling Diabetes

Diabetes, like most chronic aiseases, requires parti;
cipétion on behalf of the patient in the treatment regimen.
Bqndy (1971) states that with a chronic disease, the patient
controlS'the-therapy( with the health team actiﬁg as con-
sultants. Therefore, the patient must learn how to cpntrol
his disease. .Indegd, the patient must éssume responsibility
for changing his behavior economically, medically, recre—.
ationally, and nutritionally. To the extent to which the
"behavioral approaph has:been.inVestiga;ed and applied, it
.seems to support theée aspects. Baile and Engel's (1978)
study which used a behavioral technigue program to:increase
compliance in myocardial infarction patients, found that
the program was effective because it returned controllof
care to the patient, there was frequent positive reinforce—
meﬁt, énd the regimen was individualizedi

. The aforementioned Sacket et al. (1978) study, with
hypertensive patients, which utilized behavioral techniques,
subsequent to the traditional'aﬁproaches, also yielded a
high rate of success. |

Epstein and Masek (1978) designed a study using
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behavioral techniqueé, to develop reliable, easily imple-
mented procedures for measurement and modifigation of
medicine compliance. 'Fiftynnine college students served as
subjects in the e#periment. Vitamin C was the medication
used and this was selected by the investigators, since
Vitamin C as a prophylaxis, is consistent with the use of

medication in prevention. The -Vitamin C was filled with

a tracer. It was ordered QID, as this regimen is typical

of medicine regimens. The investigators were thus hopeful

thét it might serve as a useful analogue model for study of
medicine intake. .The study was carried out in three,

3 week phases. The subjects were required initially to
place a deposit of $9, which they would get back as long as
they followed the program. Phase 1 was the baseline,
pretreatment phase. It served to identify the most
noncompliant subjects. Phase 2 was the treatment 1 phase.
Here the sample was randomly.broken into four groups which
were: i) self monitoring, 2) taste, 3) taste plus self
monitoring, and 4) a no treatment control. The third phase
was treatment 2 whereupon a response-cost procedure was
utilized on half thé subjects of each of the treatment 1
grbups. These subjects signed a contractual agreement

indicating that $1 of their deposited amount would be

+

Sroheasgs
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forfeited for each week that instructions wéren't folliowéd.
The resulté'indicéted that duriné treatment 1, phase 2, thg
self monitoring group,and the taste plus self monitoring.
.group had compliance rates of 49 percent and 67 percent,
respectively. However, during treatment 2; phase 3, those
provided with response-cost procedufes had a compliance
rate of 78 percent. Also, the compliance of the taste
plus self monitoring group appeared to improve over time,
while_the subjects of the self monitoring group appeared
to have a decrease in compliance over time. In any event,
. the study demonstra;es'the variable effectiveness in using
behavioral techniques to yield compliance, depending upon
the experimental.design.

"Today in the western world, weight c&ntrol is
récpgnized as being one of the major health préblemsv It
contributes to the increased incidence in coronary artery
disease, hypertension, and diabetes" (Crow and Wright,
1974, é. 103) . Traditional dietary therapies for weight
control-haven't been demonstrated to be successful in
producing a sustained weight in those who undertake these
therapies (Brightwell and Sloan, 1977). A multitude of

research has been done on this aspect, utilizing behavioral

techniques. One objective at the Nutrition Behavioral

4
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ﬁesearch Conference (1975) was to ascertain princiﬁles and
methods-for producing dietary behavior change. Barlow and
Foreyt (1975), speakérs at the Conference, stated that
‘"almost anything you do with people who have weight control
problems is probably going to work for awhile" (p. 67).
quever, the results on.a long term basis demonstrate that
the traditional treatment is not very effective. They point
"to the Stuart and Davis (1972) behavidrallprograﬁ, as most
studies that involve behavior modification for revising
eating patterns stem from the Stuart and Davis (1972)
program. The Stuart and Davis (1972) weight control prbgram
"agsumes that eating'patterns aré a functioﬁ of en&ironmental
EOntrols and that‘eafing is determined by presence or
absence of. food cues.in our environment. Stunkard (1974),
renowned for his studies iﬁ weight control,,togetﬁer With
Levitz (1974), used the Stuart and Davis (1972) program as
a framework for a study on weight control. Results indica-
ted that the program was effective in weight losses and
control which was-méintained in a nine month follow up. In
addition, Stunkard (1972)considers the Stuart énd Davis
(1972) program highly successful for weight control.
Brightwell and Sloan .(1977) state that over 160

articles dealing with behavioral treatments of obesity

—- e e
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have been publisﬁed, and therefore, reviewed the literatufé
to aséertain‘long term effectiveness with this method. The
invéstigators found that it has been clearly established -
that behavioral techniques can lead to éhort term weight
control. 'Furthermore, weight control can be maintained
for a sufficient length of time, however they still suggest
furthér research and application of this approach to
ascertain this.

Soderberg (1972), a professional nurse, prepared a
program ﬁsing-operant conditioning and applied it to a
diabetic patient because thg patient had continued to bé
‘noncompliant in spite of the use of traditional approaches
Ito promote compliance. The program employed in the home,
by visiting nurses, combined positive social reinforcement
to increase desirable behavior, with ignoring to extinguish
undesirable behqvior. When the color of the urine changed
to 4 plus, there was no show of disapproval and no use of
social interaction. When the color stayed blue, or even a
light green, an exaggerated show of approval by‘words,
looks, and gestures, with a prolonged period of social
interaction, was to be used. The patient began to be
interested in the test procedure and really became involved

in the results. This was also verified by the patient's
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daughter; A graphic record was kep£‘for three months which
"showed ajdefinité reduction in sugar level in the urine.
. The mean sugar was 3.5 in June and 2.3 in September"
(Soderberg, 1972, p. 8). Sodefberg (1972) found this an
effective way of increasing compliance wiﬁh a diabetic
patient, however, more formalized research is necessary.

Biermann and Toohey (1977) note that the Director,
" Dr. Olson, of the Diabetes Education Center in Spokane,
Washington, states ﬁhat not nearly enough attention has
- been given to the benefits of exercise for the diabetic.
- Abondonment of the old concépt of restricted activity has
1led to the realization that diabetics are capable of, and
can benefit from, vigorous exercise, and participation iﬁ
individual and team sports. |

Baile and Engel (1978) used a behavioral strategy
.with a sample of recovering myocardial infarction patients,
- related to exercise. The patients were instructed to
preparé a hierarchial'list of activities, the tenth one
being complete rehabilitation as defined by the patient.
The doctor collaborated on this list with the patieﬁt. In
addition, they were trained to take and record pulse rate
and any ill effects, pre and post activity: The poéitiﬁe

[N

reinforcement received from evaluating their recovery in
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terms understandable to them, together with weeklf éupport
from health care team, yielded a 97 percent compliance rate,’
however, further reséarch is stressed.

Stuart and Davis's (1972) weight control progrém, via
behavioral techniques, also gmphasized the importance of
exercise and required that an individual be able to manage
exercise activities. Exercise is classified as light,
moderate, or heavy, and each minute of exercise expends a
specific amount of calories accordingly. Values were
tallied and plottéd daily for feedback purposes, in conjuné—
tion with daily weight and amount of foods, eaten (in
caloric value). Thé graph served td reinfdrce the indivi-
dual to continue £he'desired behavior.

Though there are no studies directly related to use
of behavioral techniques with regard to exercise in

diabetics, Biermann and Toohey (1977) report that

Engerbretson, a professor of physical education and a

researcher, conducted two separate studies in 1962 and 1970,
which were designed to ascertain -the use of regular exercise
to .control diabetes. Both studies indicated that regﬁlar
physical exercise produced an improvement in digbetes
control.

)

Finally, Biermann and Toohey's (1977) review of
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literature uncovered a paucity of information on exercise
in diabetes and stated that this third aspect of the

treatment triad in diabetes is as equally important as diet

and medication, in controlling diabetes.
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Summary

Statistics on diabetes mellitus indicate that it is
not only a chronic, complex disease involving many compon-
ents; but that it is also a major health problem, and will
continue to be so in the future. .

Two approaches, the medical model and the behavioral

model, are reviewed in an effort to ascertain their

-differences -and the effect each has in relation to com-

pliance. While the medical model approach is concerned

with behavior, only as it relates to the undeflying'

dynamics, the behavioral model approach views behavior as

a fﬁnction of its consequences. The former is concerned
with why a behavior occurs, while the latter concenfrates
on the behévior itself. While both are attempting to
change behavior, the medical model approach tries to
change attitudes and internal values in hopes thaﬁ desir-
aﬁle behavior will foilow. -On the other hand, the |
behavioral model approach attempts to change the behavior
itseif with a subsequent change in additudes and internal
vaiues. Review of the literature ﬁighlights the iséue
that a chronic disease requires patient participation in

management to maintain control. Research aimed at .

§
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understanding compliance, haé yielded results which are not
always predictive of compliance. In most cases, inveétigaf
térs have been frustrated in their attempts to improve
compliance. Studies utilizing the medical model appiéach
tend to attribute the varying compliance fates to the many
factors which wére not taken into'consideration, but which
should be in future studies. Literature-indeed‘confirms
that identification of the noncomplier becomes extremely
difficult iﬁ view of the multitude of variables within the
sample to be. considered. On the .other hand, the studies
- which use the behavioral model approach yield high rates
of compliance, place the control of disease back in the
hands of the patient, and eliminate labels and guesswork
as to the cause of the behavior, since it focuses upon the
interaction between behavior and environmental evehts,
However, studies reviewed also:indicate that thé effective-
ness of behavioral strategies to increase compliance, still
need céntinued research and .duplication of experimentation
to serve as proof of validation.

" - Finally, review of the literature also sheds light
on the fact that there is only a minimal amount of formal-
ized research by health professionals being dohe.in'relation

‘to use of behavioral techniques with diabetics and their
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) therapeutic regimen. However, what little information
there is seems successful enough to warrant further investi-’

’

. gation.




 CHAPTER 3
. PROCEDURES

The problem of this study was to determine whether an
operant learning theory approach is effective in attaining
and maintaining compliance of diabetes in an adult who has
demonstrated noncompliant behavior. The operant learning
theory approach was used in conjunction with a multiple
baseline design. This design demonstrates the effect of
treatment as it is applied successively across the targe£'
behaviors of medication taking, caloric intake, and exercise

in the noncompliant adult diabetic.

Outline of the Study

In this chapter, the outline of the study is presented
in the following manner:
* The population is described.

- * The experimental design, including method of
collection and organization of data, is detailed.

* Target behaviors and their parameters are defined.
* A statément regarding hypotheses is explaiﬁed.

. % The data anélysis is outlined.
* The precautions taken for accuracy are described.

* The chapter summary.is presented.
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Population Description

There are no metabolic clinics in Gallatin County,
Moﬁtana. Therefore,'as a meéns of obtaining subjects for
this study, an advertisement was placed in the classified
section- of the local néwspapers. The American Diabetic
Association and the Montana State University Student Health
Centexr were also abproached directly as to whether or not
they had any noncompliant adult diabetics. Also, the Great
Falls Clinic indicated that they would Be willing to cooper-

ate. However, the advertisements were effective in pro-

ducing a suitable sample. .Alség through the act of con-

- tacting the investigator, the potential subjects demon-

strated a willingness to participate in the study.

As the. potential subjects called to make appointments,
the investigator sought to ascertain preliminary appro-

priateness prior to arranging for an interview (Appendix

A). The prerequisites, in order to be consjidered for an

interview, included the foliowingg The subject must be a
diabetic between 18 ana 60. This was in an effort to avoid
such extraneous wvariables as growth and developmentai
changes below the former agé, and complications of old age
and deterioration beyond the latter age. Either sex was

acceptable. Ideally, the subject should have had diabetes
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for at ieast five years duration since studies indicate
that noncompliance- increases with length of illness
(Watkins et al. 1967;. The subjects must state that they
want to control their diabetes. They must also be on a
diabetic therapeutic regimen regarding diet, medication

taking, and exercise, as prescribed by their physician,

since'thése areas were focused on in-this study. Upon

meeting these prerequisites, the subjects were then

scheduled to. be interviewed. Gronlund (1971) states that

the personal interview process is a good means with which

to elicit informaiion. Yet} he élsé mentions that it is
time conguming and difficult to standardize.. However, also
spéaking for the interview process is Walsh (1967) in his
study on the Validity of self repor£. ‘He researched the
accuracy gf the personal interyiew, the questionnaire, and
the personal data blank form, and he found that none of the.
three methods-eliciﬁed more éccurate data_than any other.

In iiéht of this, the personal interview format was utilized.
Furthermore, specific criteria for selecting subjects were
set.. Those meeting over SO'percent of thevcriteria were
eligible to particiéate'in the study (Appendix B). Although
oﬁly one subject was needed for this type of study, two

subjects who met the requirements were seléected since this
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would enable the investigator to continue the study, should
extraneous:Variables ﬁe a factor. Only data from one
subject was utilized since‘complicatiéns prevented‘subject
number two from participating until it wés too late. 1In
addition, the cooperation of the subjeét'g physician was
sought since the doctor was needed to participate to the
éxtent Fhat the subject's prescribed regimen was verified,
and alsq to the extent that he must authorize the necessary
laboratory blood work: The physician was also given an
explanation as to the investigator's burpose of thé study.
: Oniy with the physician's consent was the subject ailoWed
to participate° |

Prior to baseline phaSe.initiation, the subject was
instructed to fill out a Reinforcement Survey Séhedule
(Cautela, 1978, p. 45) to ascertain the subject'é interests,
and this was later used in negotiating the cdntraét

(Appendix C).

Experimental Design, and Data Collection and Organization

Baier, Wolf, and Rosely (1968) point out that "In the
multiple baseline technique, a number of responses are
identified and measured over time to provide baselines

. ¢ b
against which changes can be evaluated. With the baselines
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establiéhed, the investigator applies an experimental
(treatment) variable to one of the behaviors, produces
chénge in it, and peihaps notes 'little or no chaﬁge:in
.other baselines" (p. 94). This procedure is continued
successively to each target behavior, after the clinically
sighificant level is reached. Where the‘level is set
depends upon data gathered during baseling. Iﬁ aadition to
identifying functional relations, applied research is
concerned with "meaningful clinical or socially relevant
behavioral chénges" (He;son and Barlow,:l977, p. 37). Just
showing statistical signifi&ance doesAnoﬁ necessarily mean
that a treafment:has been effective. For instance, Herson
and Barlow (1977) give .the example that if depression
could be measured on a 0 to 100 scale, a treatment tﬁat
improved each patient‘iﬁ the expérimenﬁal_grqupvof depres~
sives, a decrease from 80 to 75 would be Statistically
significant if all depréséivés in the control_gréup remained
at éO;. However, to the clinician,-it may be meaninglesé
because a depressive might have to-show‘a 40 to 50 point
drop before he's out of suicidal range, Likewise, the
primary concern in ihis study was atﬁaining a change in
the target behaviors that was significant at the clinical

level of significance. .
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With the.advent of reliable and valid mefhodological
designs, such as the multiple béseline approach, measure-
mehts and significanée can be determined. A multipie |
baseline design, as oppoéed to a reversal.or withdrawal
design, was utilized since it is not feasible or, in the
casé of a diabetic, not ethical to Qithdraw or reverse the
‘treatment and allow the subject to demonstrate baseline
levels again, jus£ to demonstrate a functional relationship
between treatment (reinforcement) and behavior. The
investigator was still able to ascertain that treatment
was effective with the multiple baseline design, when a
change in the ;ate appeared. after its application, while .
the rate of concurrent untreated behaviors remained
relatively constant (Herson aﬁd Barlow, 1977). 1In addition,
this desién'fostered the simultaneous measurement of several
concurrent ta;gét behaviors, which is important, and |
significant, since it apprqximates naturalistic conditions
where a variety of responses are occﬁrrihg at the same time.

While a.multiple baseline design can be used across
subjects, settings, and behéviors,'the latter was selected
for‘the purposes of'this study, since with a diabetic,
literature indicates that consistency in the three key

‘behaviors of medication, diet and exercise, may keep the
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-diabetic‘s metabolic disorders under control (Garber,
1977). In this multiple baseline design across behaviors,
a ﬁreaﬁment variable'was applied to behaviors within the
same subject. Using a 'single subjgct study afforded the
investigator the chance to more accurately pinpoint'the
functional relationships between the treatment and the
behavior. It was also a feasible approach, since gathering
a large sample of diabetics meeting:thesé prerequisites,

in this rural area was unlikely.

Medication taking - This includes not just the actual

| self administration of thé medica-
tion, but alsoc taking.accuréte
dosages, timing, rotation of sites,
and use of a sliding scale, and
notification to tﬁe doctor if the
dosaée was changed, included too
is the care of equipmeﬁﬁ and use of
aseptic technigue with injection,
and use of-a standard. needle size

. only. Also use of a syfinge which

" matches the kind of strength of
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insulin,'roliing the vial between

the hands tb mix, rather:than

' shaking, injecting air into the

vial, checking the syringe for air
bubbles, checking and dbuble check-
ing the sfringe for the accurate
dose, cleansing of the site with

cotton and alcohol, pinching or

‘stretching the skin, dfawing back

the plunger after inserting the

needle, before injecting insulin to
be sure the needle isn't in a blood

vessel, and using the recommended

areas for injection (Watkins, Moss,

Lawfence, Williams and Coyle, 1969~
71). These itemé are o:génized into
a checklist formét (Appendix D).

One point was assigned to each item

for a total of 19 points. Total

points were tallied and recorded
daily. s

This means the total amount of




. "BExercise -

-

54
calories taken in'during the- sub-
ject's entire day including meéls,
énacks, and fluiés, other thén

watér, and ‘meal additives'like a

"type of salad dressing, croutons,

~gravies, jams, jellies, sugar and/

or milk in coffee or tea. This
informétipn was brganized via a
diet diary fo£m.(Appendix E). These
calories were tallied and recorded
daily.

Various types of exercise, such as

-walking, running, dancing, bicycling

among others, were divided into

three general categories - light,

- moderate, and heavy, and the caloric

cost for each type was estimated.

This information was organized into

- an exercise plan chart (Appendik F).

©

' Bafer, Wolf, and Risley (1968) thought that a mininum .

of two target behaviors would be needed to derive useful

~.information. However, Barlow and Hersen (1973} stdte that
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"contfolling effects of the tfeatment.oyer at'léast three
behaviors would aﬁpear to be thé minimum requirementﬂ (p.
323) to yield almost'complete conviction regafding relatioﬁ~‘
ships between change and treatment. |

Therefore, in liéht of the recommendations, and also
because chsistency in medication, aiet, énd exexrcise helps
control diabetes, three target behaviors were utilized.

The order of target behaviors was stated as such
because accofding to compliance studies, it is considered '
less difficult to acquire a new habit such as medication |
faking, than it is to alter old behaviQrs such as dietary

- ' y
or éexercise patterns (Sackett and Haynes, 1976).

PréFBaselihe'Phase,

Prior £o the Baseline the investigatof Qbéerved the
subject while performiﬁg medication taking, for a'period
of three days. The inveétigator checked the steps, as
previously defined, which the subject performed. It was
theﬁ assumed that the results from the three day obser-
vafion were a fair representation of the subject's usual
: pefformance. This phase was a necessary prerequisite
éince the subjeét‘could not be given the checklist prior-

to the treatment phase or it may have influenced the
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baseline phase performance. These observations were
separate, and while reported in the discussion of the

study, were not entefed,in as baseline data points.

Baseline Phase

There was a minimum of five baseline points'in order

to eliminate the existence of a trend or pattern. During
fhe baseline phase, the subject met with the investigator
after at léést five baseline points were accumulated.
During this.meeting} the inveétigatér merely collected the
subject's assembled data. At the conclusipn of the baéen
line phase, the data was plotted on a gfaph and evaluated
by ihe iﬁvestigétor so the cliﬁically significant criterion

ievel could be'set.

Treatment Phase

During'this phase, the treatment (reinforcer), was
applied. The goal was to attain and maintain clinically
significant results at the predetermined criterion level of
'effectivehess,.across each -target behavior, .in sgccession,

. Reinforcers - a contingency contract was negotiated
between the subject'and the investigator. The basis for
this cbntract was that if they subject performed the agreed

upon behaviors, then, and only then, was he rewarded (DeRisi
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and Butz, 1977). |

Items which were included on the contréct, based on
Deﬁisi and Butz (197%) were:

1) Data agreement bégins, ends, or is renegotiated.

2) Behavior(s) targeted for change.

3) Amount and kind of reward or reinforcer to be used.

4) Schedule of reinforcer's delivery.

‘5) Signature of all those inﬁolved (Appendix C).

The -exact nature of the réinforcer was dependent upon
the individual subject;s preferenées, and the anéwers'which
the #ubject placed on the ﬁeinforcement Sﬁrvey Schedule. : i

" The éontract waé-renegotiated six times, at wﬁich
time tfeatment on the next behavior was,initiatéd. The
subject met with the investigatof once a week (DeRise and
Butz, 1977) for the duration of the prpgramfto réport on
her status, hand in data, and realize the reward, as was
stéted in the contract. In éddition to the contract, the
subﬁect was also instructed to £ill out a chmulative_graph
daily, which provided immediate feedback to-tﬁe subject as
- to-whether ér not she. was complying.
| In'reiteration;'once the goal of one behavior was
rééched, the next behaviqr;'which'Was'in baseline phase

up to that point, was then treated.
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Subject's Instructions - The subject was initially told

that the study she was participating in would help the
investigator ascertain in what Ways diabetics can control

their own disease. She was also told that it would be

‘necessary for her to take an active part during the study.

The subject was assured further that her anonymity would
be preserved, and that she might read the final resulfs if
she so desired.

.'During'fhe bgseline'phase, the subject was given a

three divider notebook and was required to record exactly

- what procedures were followed for the medication taking

target:béhavior. Also, foods eaten during breakfést, lunch,
and dinner, any sracks, including.fluids of any kind,'and
any additives,.were also recorded. 'Additionaily,'£he sub- |
ject was.required to keep a record of £hé kihdiand the
amount of exercise. The Subjéct was aéked to record these
fhreé'target'béhaviors, one in-each section of the notebook,
on a daily basis. Written instructions were also included

in each section. During all baseline phases, the investi-

~gator converted data and plotted it to minimize the chances

of subject reactivity.
During the treatment phases, thé'subjeét was required

to collect and record the data on all three behaViors, but
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only actually converted and plotted the.data on the behav-
ior being £reated. Thérefore, after the first baseline
phase on the medication taking target behavior was assembled,
a clinical criterion significance level was set, and a
contraét was negotiated as specifically stated previously,
with the subject. Based on the paramefers of medication
taking, the subject was responglble for a551gn1ng points
for what was performed and plotting them on a cumulatlve
graph (AZppendix H), |

During the treafment phase for the caloric intake
ta?get behavior, a clinical criterion significance levei
was set,- and a contract was negotiated, and the subject
was showﬁ how to convert food eaten into célories, and was
_required to plot the calériés on'é_separate cunmulative
~graph. The subject was.given a chart (Aépendix I) to refer
to $ince she didn't have her own from her doctor.

‘During the treatment phase for the éxerciseé) a clinical
criterion significance level was set, and a contract was
negotiated, and the subject was shown how to convert
exercise into gross energy expenditure, and was required to
plot this on a sepdrate'CUmulative;graph{ A chart (Appendix
J) also accomplanied the explanation on exercise conversion

to which the subject was able to refer.
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A .
The subject was also required to record urine sugar and

"acetone test fesults, and weight daily on standard 8%"Ax

11" grabh papgr; - Additionally, the subject was instructéd
to weigh in at the same time every day, preferably in the
morning prior to breakfast.. She was élso told that five
fasting blood 'sugars would be necessary during the program,
and that the times would.be specified by the investigator.
Table 1 (Outline of Responsibilities) outlines.bqth the
inﬁestigatb&'s and thevsubjéct's resﬁonsibilities.'

- While ituis evident at this point that the design.'

relies to a_great»extent on self recording, there are

" studies which do.suppdrt its adcuracy. Self reéporting

techniques are'typicaily used when information is desired
thét is inacceséible by other means. Mischel (1976) states-
fhat sﬁbjects "can report direétly aboﬁt their own behavior
with as much or better accuracy than we can get from other
mox¢ direct inferences and information about .them" '(p. 262).
Coxdes (1978) further reihfdrceS‘this issue, indicatiné
that.information obtained from self reporting correlates
strongly with measures used by health professionals,
according to the literature. ‘Furthermére, in Stuart's
"highly successful weight control pfpérém" (1977, p. vii)

a predominating factor is that the person is responsible




TABLE 1.

Subject's Responsibilities

Makes and keeps appointment with
investigator.

Pre-Baseline Phase -

Has blood sugar test done.
Performs medication taking
for 2-3 days.

Baseline -

Record: Medication taking

Foods eaten

Exercise

In a 3 divider notebook

Weight (same time daily)

Urine for sugar and
acetone results

On 8%" x 11" lined paper

with date and time next

to data. This paper will

be kept in a 3 hole note-

book.

Meets with investigator on the fifth

day.

Record:

OUTLINE OF RESPONSIBILITIES

Investigator's Responsibilities
o

Interviews subject, reviews sub-
ject for appropriateness. Notifies
subject as to whether or not he
would be participating in the
study. Confers with subjects

M.D.

Observe subject's medication taking
behavior for 2-3 days and fill

in checklist.

Administer Reinforcement Survey
Schedule prior to baseline
initiation.

Plot points on M-B* graph.

Plot calories on M-B graph.

Plot calorie expenditure on
M-B graph.

Weigh weekly and plot.

Test urine weekly and plot
results. Plots the subject's
daily results also.

Depending on data, either extend
baseline three more days or esta-
blish clinical significance level.

19




TABLE 1. OUTLINE OF RESPONSIBILITIES,

Subject's Responsibilities

Post-Baseline -

Has blood sugar test done.

Negotiate contract with the investi-
gator concerning medication taking
behavior.

Treatment Phase for Medication

Taking Behavior -

Record: Daily totals in 3 divider
notebook.

Tallies and plots points
earned for medication taking
behavior on a daily basis
on a cumulative graph which
is kept in a 3 hole notebook.
Instructions and parameters
accompany graph.
Concurrently recording
baseline data on foods
eaten and exercise.

Also still recording
weights and urines daily,
but now plotting on a graph
which is kept in a 3 hole
notebook.

Meets with investigator on a weekly
basis.

Record:

(Continued)

Investigator's Responsibilities

Negotiate contract with subject
concerning medication taking
behavior.

Takes subject's data and plots

on M-B graph.

Tests urine and weighs subject.
Plots these results and subject's

daily results. *

Instructs on parameters and
graph plotting.

Tallies, converts and plots on
M-B graph.

Tests urine and weighs' subject.
Plots these results and subject's
daily results.

Checks on fulfillment of contract
agreement.




TABLE 1. OUTLINE OF RESPONSIBILITIES, (Continued).

Subject's Responsibilities

Post-Treatment Phase for Medication
Taking Behavior -

(The level of significance has been
achieved at this point.)

Has blocod sugar test done.

Contract renegotiation with the
investigator concerning caloric
intake behavior.

Treatment Phase for Caloric Intake
Behavior -

Converts foods eaten into calories .
" and plots on cumulative graph daily.
This data is kept in 3 hole note-

book. Instructions and exchange
lists accompany graph.
Record: Total daily calories in
3 divider notebook.
Record: Concurrently still recording
baseline data on exercise.
Record: Also still recording medi-

cation taking behavior and
plotting on cumulative
graph.

Record: Also still recording weights
and urines daily on graph.

Meet with investigator on a weekly
basis.

Investigator's Responsibilities

Contract renegotiation with sub-
ject concerning caloric intake
behavior.

Takes subject's data and plots-
on M-B graph.

Instructs in conversion and
plotting.

Converts, tallies, and plots
on M-B graph.

Checks on maintenance of this
behavior and fulfillment of
contract agreement.

Tests urine and weighs subject.
Plots these results and subject's
daily results.

Checks on fulfillment of contract

agreement for caloric intake
behavior.

£




TABLE 1. OUTLINE OF RESPONSIBILITIES,

Subject's Responsibilities

Treatment Phase for Exercise Behavior -
Converts exercise 1into gross caloric
expenditure and plots on cumulative
graph which is kept in 3 hole notebook.
Instructions and conversion values
accompany graph.

Record: Daily totals of expenditure
in 3 divider notebook.

Still concurrently recording
and plotting on medication
taking and caloric intake,
and plotting on graph.

Also recording weights and
urines daily on graph.

Record:

Record:

Meets with investigator on a weekly
basis. '

Post-Treatment Phase for Exercise
Behavior -

{The level of significance has been
achieved at this point.)

Has blood test done.

Final meeting with investigator.

*M-B graph means Multiple Baseline Graph.

(Continued).

Investigator's Responsibilities

Instructs in conversion and graph
plotting.

Takes subject's data and plots
on M-B graph.

Checks on maintenance of these
behaviors and fulfillment of
contract agreement.

Tests urine and weighs subject.
Plots these results and subject's
daily results. :
Checks on fulfillment of contract
agreement for exercise behavior.

Final meeting with subject.

79
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for himself and must self'recotd, and report to an_investi—
gator at assigned intervals.i o

The self.report tecnnique does make the assumntion
that respondents.are both willing and able to report
accurately. Thus, special efforts must be made to meet
-these condltlons (Gronlund, 1971) To enhance effective—
ness, Gronlund (1971) suggests ‘that a good rapport be
developed and the subject must believe that honest res-
ponses are in-their own best interests.

Furthermore,.there are three condltlons whlch must be
taken into consideration which Mahcney~and_Thoresen (1974)
‘identify.as interfeting with reliable recdording and
reportingi 1) drift, which occurs when the subject moves
away from the originally defined critericn and redefines
his own criterion, 2) reactivity, which occurs when the
subject becomes more aware.by monitoring his own behavior
and.changes in the desired direction are evident prior to
treatment application{'3) bias, or expectanc?, whereb&
the subject begins “to move in the‘desired di:ection because
he feelsthis is what the investigator wants him to do.
Therefore, in addition to establishing rapport, to:minimiZe

these intereferénces, the subject's instructions were

\
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reinforéed_with explanatory charté and the contract. Also,
the baseline phase could have been extended if ieactivity
occurred which would.feﬁedy the situation, since this
particular interference is considered to last only a short
time (XKazdin, 1975). 1In addition, the investigatér adhered
exactly to the established design and conditions that
existed in the contract. Kazdin (1974) .suggests that when
self reporting is used, independeﬂt‘corroborative data
such as weight loss or gain, if the target behavior is
caloric intake, is.esséntiai to validate the accuracy.
Therefore, for purposes qf.this study, cofroboratiVé data
which would back up the subject's self report, was: five
fasting blood sugars, Which were done on the first day just
prior to'baseline, on the last day of.the.eiperimental
design, and threé times in between when . the treatmentslweré
-applied successively across each target behaviox. Daily
weights were recorded by thelsubject and chécked everf ﬁeek
by fhé investigator. Urine tests for.sugar and acetone
were also recorded daily by the sﬁbject and tested by the
inQestigator every week. This corroborative data might
also illustrate inc&easipg control of the disease, Arith-

matical means of these were calibrated after each phase and
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inter-phase when there was a change in some paft of the
experiment. The subject was aware of the fact that the
investigator waé checking weight and urine on a weekly
basis, and that five fasting blood sugars were neceséary.
These provisions were stated in the contract. Therefore,
with the uses of these added measurements, and the
cumulatiVe_graph, a significént othe; was not considered
' as necessary to corroborate the subject's self reported
data. _ |
With the behavioral approéch, Zifferblatf {(1975) says

"the focus of responsibility for change shifts to the .
éubject with the stipulation that he acquifes_both the
.skillé and beliefs that he can-influencé his behavior in
positive ways" (p. 181).: qusequéntly;'it is_hoped that
the natural positive reéults experienced during this
brpgram would become the reinforcers which would maintain
the:aesired behavior. Indeed, this was reported-as a
'resuiﬁing factor in a behavioral study donélby Kau and

Fischer (1974).

Statement Regarding Hypotheses °

Hypotheses, especially the null, while appropriate

to normative studies where the population means are used,
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are inappropriate to single subject experimental designs
where N=1. ' The prlmary concern in this study was to
1dent1fy the target behaviors that needed to be changed,
and do what was necessary to achieve the change at a
clincially significant level. Therefore,'the data being
generated from this study has a different'perspective and
did not lend itself, w1th the utlllzatlon of this particu-
lar design, to-accepting or rejectlng a null hypothe51s

(Hersen and Barlow, 1977).

Data'Analysis

The primary emphasis in the'ahaljsis of deta was
placed on reaching'clinical significance at the predeter-
miued criterion level of effectiviéness. |

Basellne/treatment phase graphs were used to depict
cllnlcal slgnlflcance, Figures were used to state data

“graphically.

'_Precéutions Taken for Accuracy

The tools in this study have been utilized exten~
sivel§ in research and are considered reliable and valid.
For instauce, the ﬁeinforcement Survey Schedule (RSS),
developed by Cautella and Késtenbauﬁ (1967), has been used

‘for over 10 years. A chi square analysis for frequercy
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of choice for each response showed no significant dif-
ference (p > 05 N= 165) In essence, there Qas no.
tendency to pick any one category over any other (Cautela
and Xastenbaum, 1967).

The multiple baeeline design has also been in use for
over 10 years, and can accurately demonstrate.relationehips
between a treatment and change in behavior, which is its
purpose (Hersen and Barlow, 1977).' | ‘

The exercise plan tool elicits values that are
considered.groes values, hdwever; they provide a guide for
calculations of expenditure (Btuart,'lQ?fj.

. The Food Record-diery form was compiled by a nutri-
tionist and based on a nutritional assesgsment guide by
Nizel (Lilly, 1972). Additionally, the Nutritive Values
for Foods chart and the Meat Exchange list which Were'
utilized were based en established values as_derived by
the scientific method CStuare, 1977).

."Finally, the tool used for the intervievw was a
combination of general health guldes (Malasanos, Bark~
auskos, Moss( Stoltenberg and Allen, 1977), and a dlabetlc
assessment_gulde (Watklns,‘et'al. 1969-71) .

The computational data which was compiled by the
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subject and the investigator was checked and double checked
to minimize.error. A hand calculator was also used in this

’

process as necessary.




71
Summary
The problem of this study was‘to determine whether

an .operant learning Eheory approach is effective in attain-.

ing and maintaining compliance of diabetes in an adult who

has demonstrated noncompliant behavior, in conjunction
with a multipié béseline-deéién. The sample pbpulation
waé_gathered directly Via‘local adve¥tisement in the
newspapers. Subﬁects wére screened and interviewed for
prerequisites and two were selected, although this specific
experimehtal design requires oniy'one subject. This was a
precautionary measure since it enabled the inﬁestigator“
to continue if a subject shbuld.have to terminate due to,
extraneogs variables. In fact, oﬁly data from one subject
was reported since subject number two could. not begin until
it was-too_late.'

The.mgltipie baseline design was utilized to demon-
strate the relationships between treapmentfaﬁd behavior
chéﬁgé in the three taxgét behavio?s of.medication taking,

caloric intake, and exercise, since consistency in these

_behaviors are considered the key factors in the control

of diabetes.
While it was the ‘investigator's responsibility to

organize, convert, and plot data duriﬁg baselines, after
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the subject merely recorded the information in a. 3 divider
. notebook,'if-became the'subject;s responsibility to do
this during the trea£ment phase of eachlbehavior.

The study relied heavily on self fecordinq_and
reporting, however, first order measures SQCh as urine
tests, blood tests, and weighﬁs wéfe'used_to corroborate
the subject's Behavior aﬂd illustrate.possible increased
control of the disease. In additioﬁ, literature indicates
that subjects usually report behavior hénestly'and
accurately.

The design of the study, using the operant léarning
theory appréaqh, placed emphésié on the subject's respon-
sibility for care and contfo;. Furthérmore, optimaliy,
as the desired behaviors ére strengthened by'rewards,'the
subject will'incorporateithese behaviors into her repetoire
to maintain compliance.

The dafa wés compiled and analyzed.’Tébles and figureg
wéré‘ﬁtilized to more graphically present the aata. Finr
ally, the aﬁalysis of data would allowAfor drawing conclu-

sions and making recommendations.




CHAPTER 4
 ANALYSIS OF DATA

The problem of this study was to determine whether an
.operant learning theory approach is effective in attaining
and maintaining compliance ih an adult diabetic who has
demonstrated noncompliant behavior with.regard to medication
tekiﬁg, caloric intake and exercise,*via a multiple baseline

experimental design.

Subject Selection

| - Twelve individuals responded-to.the.ciassified adver-
tisments which were pleced in the Gailatin County, Montana
neWspaﬁers, via a telepﬁone call to the.investigater. Of
those.twelve;.it was ascertaiﬁed.that eight met the initial
prereqeisites and wére subsequently scheduled for an
interview.‘ Of those eight, four kept their interview
appointments with the investigator. After eech was
interviewed individually, the two subjects with the hlghest
number of total points, as evaluated by the crlterla for
subject selection checklist, were selected. For the pur—
poses of this study, only data from subject #1 was analyzed.

Subject #2 started the program too late due both to the
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difficulty in contacting the physician for approval, and’
to the’subject's own.variable schedule. Except for the
p?é—baseline observation period wﬁich was done inithe
subject's home, the Nursing Services Center, at Montana
State Uni&ersity was utilized as the meéting place.
Subject #1, to be referred to hereafter as the subﬁect,

scored 17 out of a possible 23 on the criteria for subject

‘seleétioﬁ'éhecklist. The data compiled indicated-that the

subject was a 58 year old female who was diagnosed with -

diabetes in July of 1978. It was ascertained through

 screening for illnesses that she had changes in visual

fields priér to the diabetes diagnosis. However, this was
corrected when her fasting'blood sugar was lowered, and
she also obtained corrective lenses.. She also had a peptic
ulcer and a history of epilepsy.' Both were controlled
with medications with'no exacerbations or seizﬁres for
over qu yéars. Subsequently, the invesﬁigator did not
think that these factors would influence this_study. In
addition, it was determined that the subject was.inconsis-
tent in medicatioh taking, diet, and exercise. Thé
subject also did not test urine for sugar and acetone
consistently and did not keep a record of ﬁhis, nor of her

daily weight or daily caloric intake. Furthermore, she had
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no set patterns for visiting her phyéician. It was also
ascertained, however, that ﬁhe subject's therapeutic regimen
as brescribed, remaiﬁed the same siﬁce diagnosis. Her
last fasting blood sugar was in September of 1978, and
that was 250mg/iOOml of blood. When asked why she.wanted
tQ.participate in this study éhe reéponded that she
wanted to be .as healthy as possible. The subject's motiva-
tion was demonstrated by her follow Ehrough on all instruc-
tions, consistency in_recording, and keeping all appoint-
ments with the investigator without the necessity of remind-

ers.

Experiment Results

The entire experimeﬁt ran from June 30, 1979 to

" August 23, 1979. This 8 week period is inclusive of the-

initial interview and the final fasting'blood sugar.
The pre-baseline phase ran for a period of three days.
The-arithmatiéél mean was used throughout this study, both

to identify the subject's average‘étatus and to set a

- realistic clinical level of significance. The results

from the investigator's observations of the medication
taking parameters indicated that the subject attained a

mean of 12.3 out of a possible 18 points. "Number 19 was
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not applicable since the subject never changed dosages.

The béseline phase’for mediéation taking behavior ran
for five days.' The sﬁbject was given verbal and written
instructions to.keep a daily record of the exact steps
taken during the act of medication taking. Results .
_indicated that the subject aﬁtained.a meéq of 12.8 in
medigation taking. - Figure‘l illustrates the level>at
which the subject performed: during thé baseline phasé of
medication taking behavior, with a drop from 13 to 12 on
day 5.

The tréatment phase fof medication taking ran for
40 days. This particular treatment which was utilizéd
required that the subject.negotiaté a contingency contract
with the investigator. Providing £hat the subject was
ablé to attain and then maintain the clinical level of
significance of 18 points in médication taking 5n a daily
basis, she was entitled to watch her favorité‘television
shoﬁs;' Results indicated that it took the subject three
days to attain that level, with a subsequent lapse on the
fourth day. From the fifth day on, however, the subfect
was able to maintaiﬁ the clinical level of significance.
.The subject stated that deprivation of her reward on the

day that she lapsed, was enough to encourage her to maintain
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the level which had been set. Of the 40 day treaﬁmant
phase, it~took eight days to attain the clinical ievel of
: significance, with iﬂitiafion of éonsistency occurring on-
day ten (Figure 1).

The baseline phase for caloric intake, which ran for
14 days, was being recorded-coacurrently wiih the medica-
tion taking baseline/treatment‘phasea. The subject was
again given verbal and Qritten instructions to ré¢ord, in
detaill.herffood and fluid intake on a daily basis.
Figure,z demonstrates the variability of caloric intake
behavior duriﬁg the ‘baseline phase. The data points during
.the first five days indicated a. temporary descendihg
pattern'of daily aalbric intake, as the subject statad that
she:became aware, while recording, that she was probably
eating -too mucht Subsequent data points demoﬁstrated:that
caloriC~intake again increased and became variable as the
experiment progressed.

. The‘mean éaloric intake during the baseline phase

was 2200 calories per day. ~The desired daily caloric
.intake as prescribed by the éubject's physician, was 1500
calories per day. Therefore, it wasiestimatéd that the
subject-had to decrease her daily caloric intake by 700

calories per day to maintain both the desired intake and
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Figure 1

Total Points/Day Scored for Medication Taking
Behavior During Baseline and Treatment Phases
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Figure 2

Total Calories Accumulated/Day for Caloric Intake
Behavior During Baseline and Treatment Phases
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consistency in aiet.
The treatment phase for caloric intaké, which ran 31
dayé, was initigted'éfter it was ascertained that the

clinical level of significance' for medication takiﬁg'was

reached. Additionally, there was no consistent pattern or

I

trend demonstrated:during thé-baseline phase of thé caloric
intake'behaviof,.with the data point on day 14 ipaicating
an‘undesirable change in the opposite‘directién. - A second
contract was negotiatea with the subjecEJ Sincé an immed-‘
iate decrease to the clinical level of significance of |
1500 calories per day was considered unrealistic, the
"treatment phase was subdivided into four sfeps. :The first
-step réquired that the subject reach 1850 calories per day.l
The contingency was again based on. a reward_éf television
brivileges for meeting her daily level. The.éubject was'
also allowed an extra 150 calories above the level before

- she was deprived of her reWard. This stipulation was
included in the contract during the first two steps since
the subject was unfamiliar with calorie counting. Results
during step 1, which ran seven days, indicatéd that there
was no consistency on a daily bgsis, however, the mean did
-decrease. from 2200 calories per day during the baseline

- phase, to 2014 calories per day. The contingencies in
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step 1 were repeated again in step 2 with the same level to
. reach. The results from step 2, which ran five days,
indicated that the méan decreased again from 2014 calories
per day during the first step, to 1654 calorieé éef day
during the second step. The mean for the first two steps'
was 1834 calories pér day. This'was encquraging for the
subjéct since she was'able to decreaéé her caloric intake -
in the desired direction and reached the level set, on é
mean basis.  However, £here was stiil a lack of consistency}
Subsequently; step 3 was initiated, and a third contract
was negotiated. The contingencies were mdre difficult
since the clinical level of significance was now 1500
caléries per day, with an added emphasis on consistency.
The subject had to reach 1500 calories pér day, plus or
minus 25 calorieé, in oraer to receive her reward. The
reward was changed, at the subject's request, to newspaper
reading privileges, as she:félt this was more difficult for
her to do without. The resultsgs in step 3, thch ran six
days, indicated that there was again a mean decrease to
1437 calories per day. There was also more consistency in
day to day intake. .However, since the level was ﬁot as yet
-reached with consistency, step 4 was initiated. The

instructions were reviewed with the subject and the same
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contract and stipulations which were negotiated in étep 3
were fepeated in steé 4. " Step 4 ran for five days. The
resﬁlts indicated th;t there was increased consistency .and
the mean was 1519 calories per day. The clinical ievel of
significance which was set for this target behavior was
reached on.a mean bésis. Of-the 31 day tfeatment phase,
it took 23 days to reach the level, aﬁd 23 days for
initiation of consistency, both on a mean basis only. Aftér
initiation of the treatment phase for exerciselbehavior,
data points continued to be collected for caloric intake.
The mean increased to 1525 calories per day. While there
'was\a change in the désired direction, the level of
éignificance was stiil not attained and maintained. The
caloric intake during the entire treatment phase ranged from
1475 to 2000. On this basis the subject was within this
range 28.6 per cent of ﬁhe time during baseline and 58.1
percent of the time during treatment (Figure 2).

The baséline phase for exercise, which ran for 37 days,
was being recorded concurrently with the medication .and
caloric intake baseline/treatment phases} The subject was
~given verbal and written instructions to record on a daily
basis, the kind of exercise and the amoﬁptwof timevspent in

its performance. In addition,'the identical list of




83

exercises was 'given to the subject that the iﬁvestigator
had. The only difference was tﬁat caloric expenditures
were not demarcated dn the subject's copy until the
treatment phase. Results, as illustrated in Figuré 3,
indicated that while the mean of 1400 calories energy
expenditure per day; was the aépfoximate‘pumber of calories
which the subject should be expendiné per day, there was
no cohsistency on a day to day basis. Indeed, highly
variable exercise behavior was performed on a day to day
basis, during the baseline phése, and continued as such,
~even while treatments were being applied to the previous
target behaviors. |

The treatment phase fpr:exerciée was therefore init-
iated and ran for eight days. A féurth contingency contract
was negotiated bétween the subject and the in?estigator.
This contract réqﬁired that if the subject consistently
met the clinical level of éignificance of 1400 calories
energy egpenditure per day, plus or minus 100 calories,
then she would be rewarded with a piece of angel food.cake,
a favorite désert, which was allowed in her diet. Results
indicated that the subject was not able to reach consistency
on a déily basis at the clinical level of significance |

after eight days of treatment. Figure 3 illustrates that
) S .
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Figure 3

Total Calories Expended/Day for Exercise
Behavior During Baseline and Treatment Phases
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on day 41 there was a drop substanﬁially below the clinical
level of.significance which the subject attributed to the
fact that it was Sunday, and that she rested most of the
day. However, there was a change in the désiréd direction
since during baseline the subject was onlf‘in the desirable
range of 1300 -~ 1500 calories éxpenditure per day 24.3
.percent'of the time, while during treatmeﬁt,-the sﬁbject was
in the desirable range 37.5 percent of the‘time.

Figure 4 depicts a comparison of medication taking,
éaloric intake, and exercise behavior during baseline
: and treatment phases.

. Figure 5 illustrates corroborative data of~weight,
Qrihe tests, aﬁd fasting blood sugars, (FBS). This data
was collected in an attempt to coéioborate the subject's
self reporting. Thérefore, the subject wasyinstructed
both verBally and in wrifing, to record urine test results,
and weéights, daily. The'investigator measured urine test
results and weights at each meeting, alsc. In addition(
the investigator informed the subject when it was
neﬁessary to have a FBS. Five FBS's were performed by the
physician's lab for purposes of this study. There was
also a sixth FBS which was ordered by the physician on day

26 of the experiment, for his use, but was not necessary

i
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Figure 4

Comparison of Medication Taking, Caloric Intake, and Exer-
cise Behaviors During Baseline and Treatment Phases
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