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THE EFFECT OF A SELF DIRECTED PROGRAM ON LOCUS OF

CONTROL AND CONTROL OF DIABETES

Compliance, as defined in the context of the medical
environment, refers to the process whereby patients assume an active
role in carrying out their prescribed treatments. Patients learn early
in the treatment process that complying with prescribed regimens is
reinforced whereas noncompliant behavior is met with frustrations and
disappointments by the medical staff. In many cases, the patients are
labeled as " compliant® or "noncompliant" without an adequate
assessment of health care beliefs and behaviors.

In the treatment of patients with diabetes, the need to
control blood sugar to prevent long term complications is supported by
the literature (Pirart, 1978 & Groop et al., 1986). However it is also
well documented that people with diabetes are fairly noncompliant
(Cerkoney & Hart, 1980; Lawrence & Cheely, 1980; Miller, Goldstein &
Nicolaisen, 1978). If this disease is so devastating, why are patients
not taking care of themselves? Are their beliefs influencing the
health behaviors they engage in? Have they been educated about
diabetes and home glucose monitoring? Have we, as health care
professionals, taken the necessary time to develop an appropriate

intervention to deal with the problem of compliance?
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In order to assess patients' problems with compliance,
their beliefs about health and the role of health care professionals, an
instrument such as the locus of control scale can be utilized. The
locus of control scale, derived from Rotter's (1966) social learning
theory, has the ability to predict and explain specific aspects of health
care behaviors. The construct, locus of control, can be defined as the
internal or external orientation that an individual has toward health
care. Patients with an internal locus of control may believe they have
some control over health while patients with an external locus of
control may feel that their health is controlled by chance or forces
outside themselves.

Unfortunately, health beh.aviors are usually too complex
and cannot be measured by locus of control alone. Wallston &
Wallston (1978) reviewed the literature and found that compliance
problems are related to numerous psychosocial variables such as the
social support system of the patients, the patients' previous behaviors
and attitudes toward health and health professionals, demographic
variables (such as race, education, social class), motivation and the
costs and benefits of treatment as perceived by the patients.

Although compliance is very difficult to measure, it is the
general consensus of the recent literature (Boden, Master, Gordon,
Shuman, Owen, 1980; Brockway, 1981; Goldstein, Little, Wiedmeyer,
England, & McKenzie, 1986; Jones et al., 1983; Jovanovic & Peterson,

1981; McMurry, 1986; Pecoraro, Chin, & Porte, 1982; Peterson, Jones,
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Dupis, Levin, Bernstein & O'Shea, 1979; Service, 1986) that a simple

blood test (glycosolated hemoglobin) can be utilized to measure blood
glucose control with a relative degree of accuracy. This test measures
how much sugar is collecting around the red blood cell and can be
repeated every two to three months due to the relatively short life of
the erythrocyte.

A few studies (Lowery & DuCette, 1976; Edelstein &
Linn, 1987; and White, Carnahan, Nugent, Iwaka & Dodson, 1986) have
attempted to determine the relationship of locus of control to the
control of diabetes. Lowery & DuCette (1976) found that internal
diabetics were more active in seeking information about diabetes than
externals but became more passive over time as the disease progressed.
Over time, externals were shown to have fewer problems with their
diabetes while internals did not show a decrease in the number of
problems experienced.  Edelstein & Linn (1987) found that externally
oriented individuals who had diabetes for almost twelve years had good
metabolic control of diabetes as measured by glycosolated hemoglobin,
blood glucose, triglyce_ride and cholesterol levels. White, Carnahan,
Nugent, Iwaka & Dodson (1986) studied two groups of adult onset
diabetic patients and found that the more internally oriented an
individual was, the lower the glycosolated hemoglobin.  As time
progressed, the patients in the management group which encouraged

patient interaction had lower blood sugars than patients in the group
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which received advice and education, but there was no difference in

the glycosolated hemoglobin values between either group.

In summary, according to Lowery & DuCette (1976), it
would seem plausible that internals are more apt to seek information
about their disease and attempt to create a situation in which they
can exhibit some control. As diabetes progresses, those patients with
an internal locus of control may realize that they cannot control a
condition inside their bodies affecting all of their organs at every
moment of time which may account for their passivity and problems.
On the other hand, those patients with an external locus of control
may not be concerned with controlling the disease but rather with
complying with the doctors orders. Therefore, the goal for diabetes
education should be to develop a program balanced with internal-
external tendencies to maximize compliant behaviors to the greatest

extent possible.

Problem
Does a self directed program have a significant impact on
an individual's locus of control and the control of diabetes as measured

by glycosolated hemoglobin?

Questions
The following questions were developed to investigate this

problem:
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1) Does the use of the self-directed program result in any change

in the health locus of control orientation of diabetic subjects?
2) For patients who are in a self-directed program, is their health
locus of control related to their control of diabetes as measured by

hemoglobin AIC?

Assumptions

In preparing this thesis, the following assumptions were
made:
1) The sample will be representative of the noninsulin and insulin
dependent diabetic population.
2) The Multidimensional Health Locus of Control Scales will
measure orientation toward health beliefs appropriately.
3) Patients will answer questionnaires honestly without feeling any
pressure to answer them the way they perceive the researcher would

want them to answer.

Limitations / Confounding Variables

The possible limitations and confounding variables of the
thesis are as follows:
1) Patients may not complete the Multidimensional Health Locus of
Control Scale honestly.
2) The drop out rate due to patients' inability to obtain time off

from work for follow up visits may adversely affect the results.
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3) Some patients may not understand the concept of health locus of

control and may refuse to fill out the questionnaires.
4) Health behaviors are complex and the Multidimensional Health
Locus of Control Scale alone may not adequately measure the complex

concept of compliance.

Operationally Defined Terms

Insulin dependent diabetes mellitus (Type D -

condition of elevated blood sugars due to a deficiency of the
pancreas' ability to make insulin (Beigelman & Kumar, 1986,
American Diabetes Association, 1985).

Noninsulin dependent diabetes mellitus (Type I) -

condition associated with elevated blood sugars and a defect in
insulin secretion and action (Beigelman & Kumar, 1986, American

Diabetes Association, 1985).

Self Directed Program - teaching program
structured toward assisting patients to take the initiative in
determining  their learning needs, developing goals and
implementing ideas (Knowles, 1975). In this study, patients are
guided by the health care professionals to develop goals to
care for their disease, diabetes.

Internal Locus of Control - the belief that the

individual perceives an event is dependent upon his behavior

(Rotter, 1966).



External Locus of Control - the belief that an

event or condition is dependent upon chance, fate or under the
control of powerful others (Rotter, 1966).

Glycohemoglobin - a metabolic indicator of blood

glucose control which in effect allows the determination of how
much glucose is attached to the hemoglobin molecule. Since the
red blood cell grows, matures and dies within 120 days, this
indicator can report the average daily blood sugar over the past
two to three months (Peterson et al.,, 1979; Pecoraro, Chin &
Porte, 1982).

Blood glucose control - maintaining blood sugars

between 80 - 150 mg/dl without signs or symptoms of
hypoglycemia. "Good blood glucose" can be reported as one to
two standard deviations above the nondiabetics glycohemoglobin

(Skyler, 1981).

Review of the Literature
In the past twenty-five years, there have been well
over 600 studies published on some aspect of locus of control
(Rotter, 1975). This does not include the enormous number of
master's thesis and doctoral dissertations that have not been
published. It is clear that the interest in this topic can be

related to social problems that affect society at every level.



Rotter's Social Learning Theory

The construct, locus of control, developed out of

Rotter's (1966, 1975) social learning theory. It has been thought
to be the central construct in this theory; however, Rotter
(1975) emphatically argues that it is not. Rotter's interest in
locus of control developed because of the observation that an
increase or decrease in the expectancies after reinforcement
appeared to vary depending on the situation as well as the
characteristics of the individual being reinforced. In other
words, Rotter was interested in a variable that would assist him
to develop a prediction of how reinforcements change
expectancies. The nature of the reinforcement itself, whether
positive or negative, significant past history, sequence and
patterning of such reinforcements, and the value attached to the
reinforcement are perhaps the most critical determinants of
behavior. The construct, locus of control, is defined as follows:

When a reinforcement is perceived by the

subject as following some action of his own

but not being entirely contingent upon his

action, then, in our culture, it is

typically perceived as the result of luck,

chance, fate as under the control of

powerful others, or as unpredictable

because of the great complexity of the



forces surrounding him. When the event

is interpreted in this way by an individual,
we have labeled this a belief in external
control. 1f the person perceives that

the event is contingent upon his own
behavior or his own relatively permanent
characteristics, we have termed this a belief
in internal control (Rotter, 1966, p.l).

There are four characteristics of the social learning
theory: behaviors, expectancies, reinforcements, and
psychological situations. In its most general form, the formula
for behavior is that the "potential for a behavior to occur in
any specific psychological situation is a function of the
expectancy that the behavior will lead to a particular
reinforcement in that situation and the value of that
reinforcement" (Rotter, 1975, p. 75).

A hypothesis of social learning theory is that when
individuals perceive two situations as similar, their expectancies
for a specific type of reinforcement will generalize from one
situation to another. This does not indicate that the
expectancies will be similar in the two situations, but the
changes in the expectancies in one situation will have some
small effect in changing the expectancies in the other.

Expectancies in each situation are influenced not only by



particular experiences in that situation but also, by experiences
in other situations that the individuals recognize as similar.
Although locus of control has been researched from
several aspects, this review will deal with its relationship to
health behaviors, sick role behaviors and chronic diseases.
Research on health locus of control related to smoking,
contraception, weight loss, flu shots, cholecystectomy,
hysterectomy, chronic hemo-dialysis and hypertension will be
reviewed with the primary focus being on health locus of control

and the control of diabetes.

Locus of Control and Health Behaviors

Smoking
Straits and Sechrest (1963) studied 125 male college

students, fifty-four of whom were smokers. The subjects were
given two questionnaires, a personality inventory which included
locus of control and a biographical, factual questionnaire.
Results of the study indicated that smokers were more "chance

oriented" than nonsmokers.

James, Woodruff & Werner (1965) studied 272
female (123 cigarette smokers and 149 nonsmokers) and 185 male
undergraduate  students (102  smokers and  eighty-three
nonsmokers). They administered a brief questionnaire regarding

the smoking habits and attitudes toward the surgeon general's

10



report on the effects of smoking one week after the report was
issued. Subjects had been given Rotter's Internal-External Scale
five weeks prior to the initiation of the study and the results
replicated the findings of Strait's and Sechrest's study.

Conversely, Lichtenstein and  Keutzer (1967)
administered a battery of tests to measure personality and
anxiety over a five week period to ninety-five male and 118
female smokers in a smoking program and found there was a
small but significant tendency for older smokers to have internal
locus of control beliefs.

Contraception

The research on locus of control and contraception
has produced interesting results. MacDonald (1970) administered
questionnaires to 212 undergraduate students and found that
sixty-two percent of the internals reported they utilized some
form of birth control in contrast to only thirty-seven percent of
the externals stating they utilized birth control.

Bauman & Udry (1972) interviewed 350 married
black men and found that eighty-eight percent of internally
oriented men practice contraception every time as compared to
ten percent of the externally oriented individuals.

On the other hand, Harvey (1976) administered a
battery of personality measures, including Rotter's Internal-

External Scale, to a random sample of 316 female

11
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undergraduate second and third year students and did not find
evidence to support the hypothesis that users of safe
contraception would be more internally oriented.

Weight Loss

Studies within the past ten years have found locus
of control to be a significant factor in weight loss. Wallston,
Wallston, Kaplan & Maides (1976) studied thirty-four overweight
women who were students or staff at two small colleges and
found that the program that was compatible with the subjects'
expectancies was evaluated more positively than the incompatible
program; externals lost more weight {n the externally oriented
program than in the internally oriented program and internals
lost more weight in the internally oriented program than in the
externally oriented program.

Wineman (1980), in a retrospective investigation
studied 116 subjects with regard to locus of control, body image
and weight loss in Overeaters  Anonymous. Several
questionnaires were administered including Rotter's Social
Reaction Inventory, and the results indicated in the entire adult
onset group that there was a relationship between perception of
internal control and a positive body image.

Balch & Ross (1975) studied thirty-four females
whose initial weight ranged from 127 pounds to 277 pounds (5

percent - 145 percent overweight) and found that the more

12



internally oriented individuals were the more likely they were to
successfully complete the weight loss program which consisted of
nine weekly one hour meetings.

Tobias & MacDonald (1977) studied one hundred

obese undergraduate women stratified to one of five

experimental groups: 1) weight reduction, 2) self
determination, 3) behavioral contact, 4) effort control, and
5) no contact control. They found that individuals stratified

to the self determination group (the group that was told that
"their obesity resulted from a failure to exert sheer
determination or will power") (Tobias & MacDonald, 1977, p. 649)
became more internal as evidenced by the decline in the post-
test scores of Rotter's (1966) Scale at the tenth week.

Manno & Marston (1972) studied forty-one
overweight students and staff from a university setting who
were randomly assigned to three groups for an eight week period
of time. Rotter's (1966) Scale was administered and the results
indicated that in the control group, individuals with an external
orientation weighed more in the beginning of the treatment
phase and lost less weight at follow up visits.

O'Bryan (1972) administered  Rotter's (1966)
Internal-External orientation with fifty-four women participating
in a TOPS weight reduction program and found that overweight

individuals as a group were more externally oriented, less likely

13



to report weight loss, more likely to blame their weight problem
on physiological causes and more likely to admit that their
desire to lose weight was due to pressure from others rather
than from within. Quite unexpectedly, there were no significant
differences between the internals and externals on information
seeking, learning, and use of information concerning weight
control. In other words, when individuals are particularly
motivated to solve a significant problem (such as weight loss) it
would seem on the basis of O'Bryan results that there would be
no reportable difference in locus of control between individuals
who actively pursued information and learning behavior and those
who did not.
Flu Shots

Dabbs & Kirscht (1971) sent questionnaires to 510
college students, 259 of whom had taken the flu shots and 251
who did not. The authors found that internal subjects, using
motivational terms to measure locus of control, were more likely
to take the flu shot than those they designated as external. On
the other hand, using expectancy items to measure locus of
control, internally oriented individuals were not as likely to have
taken the shots. Wallston & Wallston (1978) caution against
confusing motivation with locus of control especially since
motivation to participate in self care practices can also predict

health behavior.

14



Locus of Control and Sick Role Behaviors

Cholecystectomy

A few studies have investigated the relationship
between locus of control and illness. Clum, Scott & Burnside
(1979) studied nine males and thirty-nine female patients
between the ages of twenty-one and seventy-three years of age
one day prior to elective cholecystectomy and five days after
surgery. They found that individuals who were internally
oriented as determined by the Health Locus of Control Scale and
who also possessed a great deal of information about the
impending surgery, experienced a great. deal of pain as measured
by the amount of pain medicine received. It seems as if
internals utilize this information to attempt to control the
situation and this is accomplished by requesting more drugs to
relieve the pain.

Hysterectomy and Cholecystectomy

Johnson, Dabbs & Leventhal (1970) studied forty-
four female patients admitted for elective  abdominal
hysterectomy and eighteen female patients admitted for
cholecystectomy from the morning of surgery through the fifth
postoperative day. Four questionnaire scales were administered
(worry, chronic anxiety, internal-external locus of control scale

and patient participation). The results indicated that among

15



women undergoing abdominal surgery, internally oriented patients
received more analgesics than externally oriented patients. The
authors also found that the first born internals tended to stay in
the hospital longer, which could have been a desirable
alternative to the women who thought that going home meant
continuing with the usual household chores. The statement,
"there was evidence that the belief that one can control one's
environment is associated with the ability to influence others so
as to achieve one's own ends" (Johnson, Dabbs & Leventhal,
1970, p. 26) holds a great deal of relevance for this study. In
addition, the internals' behavior in this case may not be
inadequate, but rather compatible with the patient's perception
of the correct way to react in a hospitalized situation.

Myocardial Infarct

Winefield (1982) compared fifty-three patients who
had recently suffered their first myocardial infarction with fifty-
two men of similar age and occupational status who had not
suffered a myocardial infarction. Both groups filled out
psychological test forms as well as the Multidimensional Health
Locus of Control Scale. The results indicated that myocardial
infarct patients expressed greater faith in the ability of

powerful others to control their health.

Locus of Control and Chronic Disease

16



Chronic Hemodialysis

In discussing locus of control and chronic illnesses,
there are studies which show some type of statistical
correlation. Poll and De-Nour (1980) sampled forty patients
(thirty men and ten women) on chronic hemodialysis from four
dialysis units. Two of the units functioned under an
authoritarian mode, telling patients what to do, and the other
two units were more democratic, discussing with patients the
desired behaviors. The areas of compliance, vocational
rehabilitation, acceptance of disease, and Rotter's (1966) Locus
of Control were assessed and it was determined that dialysis
patients portrayed attitudes and behaviors consistent with
external locus of control beliefs. The findings indicated that
the external locus of control in dialysis patients was not
adaptive in terms of adjustment to a long term disease.
Patients with an internal locus of control did much better as far
as compliance with diet, vocational rehabilitation and assessment
of quality of life. The authors pointed out the fact that the
shift from internal to external locus of control had occurred
while the patients were still in the chronic uremic pre-dialysis
stage, although this cannot be confirmed until a study can be
done with pre-dialysis patients. Nonetheless, Poll and De-Nour
suggested that individual adjustment toward dialysis did not

change over time. The adjustment phase incorporated a certain

17



amount of regression and the complete regression which occurs
with external locus of control did not allow the patient to
adjust with regards to compliance, vocational rehabilitation and
quality of life.

Hypertension

Thus far there have been two studies that have
correlated hypertension with locus of control. Wallston,
Wallston, Kaplan & Maides (1976) studied forty-four males and
forty-four female college students who completed a booklet on
hypertension, health locus of control scale, Rotter's Internal-
External Scale and a measure of value they attributed to health.
The subjects then read a message about the dangers of
hypertension and selected from a list of sixteen pamphlets which
ones they would read. The authors found that internally
oriented individuals who value health highly sought more
information about hypertension than did externally oriented
individuals in the study.

Lewis, Morisky & Flynn (1978) administered home or
telephone interviews to 318 subjects with hypertension and found
that the more support individuals had and the greater the
internal orientation, the greater the level of self reported
compliance.

Diabetes Mellitus

18



Lowery & DuCette (1976) selected a cross sectional
sample of thirty newly diagnosed diabetics, thirty diabetics
diagnosed for three years and thirty diabetics between the ages
of twenty-five and sixty-five who were diagnosed with diabetes
for six years. They administered Rotter's (1966) Internal-
External Scale, Diabetes and Health Information Test and
assessed the degree of diabetes control. The authors found that
internal diabetics were more active in seeking information about
diabetes than externals but became more passive over time as
the disease progressed. Over time, externals were shown to
have fewer problems with their diabetes while internals did not
show a decrease in the number of problems experienced. It may
be that the uncontrollable, unpredictable aspects of diabetes
leads internals to discover that their usual response is
inadequate and therefore no matter what they do, diabetes will
always have the advantage.  After the three year period,
internals began to miss more appointments and neglect their
disease whereas the externals exhibited more compliant
behaviors.

Edelstein & Linn (1987) studied 120 adult onset
diabetic veterans who had diabetes for almost twelve years and
who had been on insulin for one year prior to enrollment in the
study. The patients were followed every six months for a

period of three years and were given Rotter's Scale, a stress

19



test and a physiological test. Edelstein hypothesized that
internally oriented patients would have more feelings of control
over events in their lives and that this would lead to better
control of diabetes as measured by the glycosolated hemoglobin.
The primary findings indicated that externally oriented
individuals had better metabolic control of diabetes as measured
by glycosolated hemoglobin, blood glucose, triglyceride and
cholesterol levels than did internally oriented individuals.

White, Carnahan, Nugent, Iwaka & Dodson (1986)
studied a group of forty-one adult onset diabetic patients over a
six month period and compared the effect of a group
management program and advice-education on health locus of
control and the control of diabetes. Initially, patients were
seen for one hour sessions at one and two week intervals and
later: at one month intervals. Patients were asked to perform
home blood glucose monitoring, decrease their caloric intake,
incréase their exercise and to keep in close contact with the
doctor to adjust the dose of insulin to maintain euglycemia.
Internal Health Locus of Control was determined by Wallston's
(1978) Multidimensional Health Locus of Control Scale. White,
et al., (1986) found that the more internally oriented an
individual was, the lower the glycohemoglobin. As time
progressed, the patients in the management group which

encouraged patient interaction had lower blood sugars than

20



patients in the group which received advice and education, but
there was no difference in the glycosolated hemoglobin values of
either group.

Summary

In summary, the review of the literature has
revealed the following information:
1) Smokers were more ‘"chance oriented" than nonsmokers
(Straits & Sechrest, 1963 and James, Woodruff & Werner 1965)
and there is a tendency for older smokers to have internal locus
of control beliefs.
2) Between two thirds (MacDonald, 1970) and nearly eighty-
eight percent (Bauman & Udry, 1972) of internals reported using
some form of birth control.
3) Individuals with an external orientation lost more weight
in an externally oriented program and individuals with an
internal orientation lost more weight in an internally oriented
program (Wallston, Wallston, Kaplan & Maides (1976). There was
a positive relationship between perception of internal control
and positive body image (Wineman, 1980). The more internally
oriented individuals were, the more likely they were to complete
the weight loss program and to lose weight (Balch & Ross,
1975). Overweight individuals as a group were more externally
oriented, less likely to report weight loss, more likely to blame

their weight problem on physiological causes and more likely to
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admit their desire to lose weight was due to pressure from
others rather than from within (O'Bryan, 1972).

4) Individuals who were internally oriented and who had
information about the impending surgery asked for pain
medication more often (Clum, Scott & Burnside, 1979). Among
women undergoing abdominal surgery, internally oriented patients
received more analgesics than externals (Johnson, Dabbs &
Leventhal, 1970). Myocardial infarct patients expressed greater
faith in the ability of powerful others to control their health
(Winefield, 1982). For the most part, dialysis patients portrayed
attitudes and behaviors consistent with external locus of control
beliefs (Poll & De-Nour, 1980).

6) Internally oriented individuals who value health highly
sought more information about hypertension than externally
oriented individuals (Wallston, Wallston, Kaplan and Maides,
1976). The more support that hypertensive patients had, the
greater the internal orientation and self-reported compliance
(Lewis, Morisky & Flynn, 1978).

7) Internally oriented diabetics were more active in seeking
information about diabetes than externally oriented individuals
but became more passive over time as the disease progressed.
Externals were shown to have fewer problems with their
diabetes while internals did not show a decrease in the number

of problems experienced (Lowery & DuCette, 1976). Externally
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oriented individuals had better metabolic control of diabetes
mellitus as measured by metabolic blood tests (Edelstein & Linn,
1987).

Therefore the implications of these findings for
diabetes education are to assess patients locus of control, to
develop a teaching program to encourage internality and provide
external assistance when appropriate; to provide a warm,
supportive climate; to encourage self blood glucose monitoring;
and to allow patients as much control of the environment as
possible to maximize compliant behaviors, thereby hopefully

decreasing the microvascular complications of diabetes.
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Methodology

Subjects and Sampling

The target population for this study will consist of
patients with insulin dependent and noninsulin dependent diabetes
hospitalized for intensive diabetes education. The sample will
consist of fifteen patients between the ages of fourteen and
seventy-five, of all ethnic backgrounds who are enrolled in the
eighteen hour diabetes education class in a hospital in South
Central Texas. The unit where the diabetes education classes
are held is a forty-two bed unit in which patients who have
various endocrine disorders are treated. Approximately ten to
fifteen patients attend the classes every week. The patients
who attend the inpatient teaching classes are patients who are
hospitalized for intercurrent illnesses that cannot be managed at
home as well as patients who are experiencing difficulty
controlling their blood sugars.

A volunteer convenience sample was selected the
second day of class. Although it is recognized that convenience
sampling may produce subjects who are not typical of the
population under study and may produce biased data, it was
determined to be the method which would enable the recruitment
of patients at a consistent pace.

Informed Consent
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Prior to conducting the study, informed consent was
presented to each of the potential subjects. The subjects were
allowed to ask questions and clarify the protocol and it was be
stressed that if they did not wish to participate in the study,
neither their medical care nor their opportunity to participate in
the classes would be jeopardized in any way. All data was to
be considered confidential and, subjects were informed that the
investigator would be the only person who would know who
participated in the study. Subjects were also given the option
to withdraw from the study at any time without jeopardizing
their relationships with their doctors.or nurses. The subjects
were told that the proposal had been approved by the
Investigational Review Board of the Hospital (see Appendix A)
and the Investigational Review Board of Incarnate Word College
(exempt status) (see Appendix B).

Prior to the beginning of the study, the
investigator provided a verbal description of the study, a review
of the informed consent (see Appendix C), a discussion of the
methods of data collection (see Demographic Data Sheet in
Appendix D) and an explanation of Wallston's Multidimensional
Health Locus of Control Scales (see Appendix E). An
opportunity for the subjects to ask questions and verbalize
concerns was provided before, during and after the study was

initiated.
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Instrumentation

Multidimensional Health Locus of Control

Scales

Wallston &  Wallston (1981) developed the
Multidimensional Health Locus of Control Scale which was
designed to measure locus of control in health care settings.
Their interest in relating locus of control to health care
situations began with an observation of classes for newly
diagnosed diabetic patients and their families. The medical staff
at thét time was stressing the importance of the patient's active
role in their own care, which was incorporating Rotter's (1966)
construct of internality. When Wallston & Wallston tried to
convince the staff to structure their entire teaching program on
the .social learning theory framework, the staff was not
interested in the concept. They preferred to evaluate their
effeétiveness in terms of the patients' knowledge about diabetes
and treatment rather than expose themselves and their patients
to constructs developed within the field of psychology. While
the Health Locus of Control Scale was an improvement in
predicting health behaviors, it is important to note that it was
still a "generalized expectancy measure" for many health-related
behaviors. After utilizing the Health Locus of Control Scale in

a few studies, Wallston & Wallston (1981) began to question
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their initial decision to treat health locus of control as a
unidimensional concept.  Wallston, Wallston & Devellis (1978)
then went on to develop the Multidimensional Health Locus of
Control Scale which attempted to relate the multifaceted beliefs
of individuals to their resultant health care behaviors. The
Multidimensional Health Locus of Control Scale has a four fold
purpose:

1) to relate health locus of control beliefs to specific
health behaviors in health care settings,

2) to use this knowledge to individualize the patient's

treatment based on locus of control beliefs,

3) to serve as a dependent variable to evaluate

treatment programs and,

4) to measure the following three distinct dimensions:
a. internality,

b. chance externality, and

c. powerful others externality.

Reliability

Winefield (1982) tested the reliability and validity
of the Multidimensional Health Locus of Control Scale by
conducting three studies. The first study explored the subscales'
reliability by the use of Cronbach's alpha coefficient. Winefield

administered the Multidimensional Scale (Form A) to 152 first
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year medical and dental students (109 males and forty-three
females). The results of these tests were then used in teaching
them Behavioral Science. The Cronbach alpha measures of
internal consistency were .49 for chance, .58 for powerful others
and .70 for internality. While none of these values demonstrates
a high degree of consistency, they do provide a means for
assessing the subscales relative to one another.

Winefield's (1982) third study discussed information
about the test-retest reliability of the Multidimensional Health
Locus of Control scores over seven months. Twenty-eight
myocardial infarct subjects were interviewed while at home an
average of thirty point six weeks following discharge in order to
assess their progress towards recovery. Subjects were given
form A of the Multidimensional Health Locus of Control Scale at
the outset and Form B for the seven month retest. Information
was also collected about their current health, symptoms,
activities of daily living, and degree of compliance with medical
regimens. Test-retest scores on the parallel forms of the test
were compared utilizing paired t tests and Pearson correlations.
The results indicated that both internality and powerful others
appear to be stable over time with powerful others being
somewhat higher during the acute illness than afterwards. The

subjects' chance subscores failed to show stability over time.
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Validity

The scores of the Multidimensional Health Locus of
Control forms in the first study were calculated and the
following mean subscores were determined:  internal - 24.30;
chance - 15.83; and powerful others - 15.71. Factor analysis
supported the internal structure of the scale in that all of the
internal components loaded together into two factors and five
of the six powerful others components loaded into a third.
Factor analysis did not support the cohesiveness of the chance
subscale, as only two of the components loaded to form a
chance factor. When these factors were examined in relation to
the subscale scores the following results were obtained: 1) the
internal scores correlated significantly with both of the internal
factors (r = .84 and r = .76), 2) the powerful others scores
correlated significantly with the powerful others factor (r = .76)
and 3) the chance scores correlate significantly with the
chance factor (r = .64) (all p < .01). These results support the
construct validity of the scale in that the factor scores
correlate well with the raw subscale scores. The results of this
study should be reviewed cautiously as the sample population
was quite different from the general population with regard to
age, educational achievements and relatively few chronic medical

complaints.
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To determine if the Multidimensional Health Locus
of Control scale measures stable as opposed to temporary
psychological characteristics, Winefield (1982) began her second
study by comparing acutely ill patients to a group of healthy
subjects with the expectation that the distribution of scores for
acutely ill people would be comparable to that of healthy people
if the scales, in fact, measure stable traits. Winefield compared
fifty-three patients who had recently suffered their first
myocardial infarction with fifty-two men of similar age and
occupational status who had not suffered a myocardial
infarction. Both the control group and the the experimental
group filled  out psychological  test  forms and the
Multidimensional Health Locus of Control Scale. It was
determined that the powerful others score increased with age
and lower social status. Although the myocardial subjects in
this study were older and of lower average social status in
comparison to the control, the results indicated that myocardial
infarct patients expressed significantly greater faith in the
ability of health care professionals to control their health over
and above that which was attributable to age and social status.
Thus, acute illness was also determined to have an impact on
the powerful others score. The internal and chance scales were

not found to be different between the groups.
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Winefield's (1982) third study also discussed the
relationship between the Multidimensional Health Locus of
Control score and compliance with medical instructions after a
myocardial  infarction. The correlations between the
Multidimensional Health Locus of Control subscores, compliance
with medical advice and recovery measures (i.e., exercising)
failed to reach significance at the .05 level. Predictive validity
was not determined in this data for the Multidimensional Health
Locus of Control Scale.

In conclusion, Winefield's (1982) summary of each

subscale is as follows:
1) internality scale - internal con%sistency is .70, responses
are stable over time and not affected by age, social status, or
acute illness. Additionally, there is no justifiable evidence that
a belief in self control of health is a predictor of meaningful
behavior, 2) chance scale - internal consistency is low (.49) and
responses are not stable over time, 3) powerful others scale -
subject to age, social status, and is elevated during acute
illnesses. There was no substantial evidence that expressing
beliefs about the ability of powerful others to control an
individuals' health was associated with complying with medical
advice.

The validity question remains far from definitive

because there is no concrete proof that the scales measure an
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individual's belief about locus of control of health. When health
locus of control is perceived of as a dependent variable (i.e.,
test of efficacy of interventions in changing beliefs), the
evidence for the validity appear greater than when the construct
is utilized as a predictor of behavior (Wallston & Wallston,
1981). The Multidimensional Health Locus of Control Scale is
perhaps one of the best scales to use thus far in predicting
health related behaviors however, it is unlikely that health locus
of control alone will predict the variability and complexity of
health behaviors.

The findings of these studies will aid the researcher in
interpretation of the data and drawing< inferences. In particular,
care should be taken in the use of the chance subscale score as
a predictor due to its poor reliability. The chance score will be
used predominantly as a dependent measure. If the ages of the
subjects are vastly different, care will be taken in comparing
the powerful others scales. Age adjusted scores may be
computed to overcome this bias. The associations with the
glycosolated hemoglobin as a measure of behavior will be limited
to the internal subscale score due to its superior reliability.

Hemoglobin AIC

Diabetes control will be assessed before the
beginning of class and two months after classes with the

hemoglobin AIC blood test. The hemoglobin AIC is measured by
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the the High Performance Liquid Chromatography method

manufactured by Helena Laboratories in Beaumont Texas.

Design for Data Collection

Data for this study was collected from patients
hospitalized for various intercurrent illnesses who were presently
attending the eighteen hour diabetes education classes as part of
their prescribed treatment. Subjects were entered into the
study if they had documented noninsulin or insulin dependent
diabetes and if they signed the informed consent. As part of
the research protocol, subjects were . interviewed and asked if
they would be willing to participate in the study on the second
day of class. The referring doctor was notified of the
willingness of their patient to enter above said procedures.

After the informed consent was obtained, the
subjects were asked to fill out the demographic data sheet and
complete Wallston & Wallston's Multidimensional Health Locus of
Control Scale (Part A and B) (see Appendix E). Subjects were
asked to rank their level of agreement with each statement on a
six point Likert-type scale ranging from strongly disagree to
strongly agree. Upon completion of the scale, the researcher
collected the data and notified the patients that they will be

seen again in two months.
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The diabetes classes covered an overview of several
topics including the pathophysiology of diabetes, nutritional
counseling, stress management, performance of exercise and a
discussion of oral hypoglycemic agents and insulin (see Appendix
G). The classes began on Mondays and finished on Thursdays
and usually covered eighteen hours of material including group
discussions and one to one discussions as needed.

The hemoglobin AIC was drawn before the classes
and was repeated again after two months. Wallston &
Wallston's Multidimensional Health Locus of Control Scale was
also given again at the end of the two month period. Diabetes
control was assessed before the study began and within two
months by the investigator encompassing the following:

1) A review of the patient's home glucose monitoring
data. As a part of their routine care, patients will need to
monitor blood sugars four times a day (before meals and bed) if
they are on insulin or twice daily (before breakfast and two
hours after the largest meal) if they are controlled with oral

hypoglycemic agents or diet.

2) Discussion of any  problems with  diabetes
management such as concurrent illnesses or problems at home or

work.

Confounding Variables
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The independent variable, self directed program,
could be confounded by the following:

1) The patients' ability to understand what is being
taught will have a bearing on how self directed the program will
be. For example, some patients may not understand how to
adjust insulin and the program may have to become directed for
the time being or until the educator chooses to move on and
deal with the person on a one-to-one basis.

2) Although the program is self directed in nature,
there are areas of teaching that are definitely pedagogical in
nature. For example, patients are taught to adjust medication
by one to two units of insulin a day every three to four days
whereas if patients' were exercising self-directedness, they
would adjust more than two units and more frequently depending
on the pattern of the blood sugars.

3) Some patients will not have the background
knowledge of diabetes management and therefore the self-
directed program may not be as self-directed as for others.

4) Finally, the program may not be taught by the
same nurse educator everyday depending on schedule changes and

the necessity of the nurses to work elsewhere in the hospital.
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Data Analysis

In analyzing the data statistically, the following
two questions will be examined:

Question 1: Does the use of the self-directed
program result in any change in the health locus of control
orientation of diabetic subjects?

In order to answer this question, repeated measures
analysis of variance will be used to determine whether a
difference exists in the degree of internality between both Time
0 and Time 1. The degree of internality will be measured by
the Internal Health Locus of Control score.

In addition, each subject will be categorized as
being principally internal, principally chance external, or
principally powerful others external based on the greatest
standardized z-score among the three scales. Chi-square tests
will be used to determine whether a change occurs in the
proportion of subjects found in these categories across time 0
and time 1. If changes are observed, the data will be examined
for trends to detect which orientation changes are most likely.

Discriminant analysis will be used in the attempt to
determine which demographic and\or health variables are useful

in predicting a patient's health locus of control. The three
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categories mentioned above will be used as the dependent
variable. A separate analysis will be performed at each time in
order to determine whether the predictors remain the same
across time 0 and time 1.

Question 2: Is the patient's health locus of control
related to his or her control of diabetes as measured by
hemoglobin AIC?

In answering this question, analysis of variance will
be used to determine whether the mean hemoglobin AIC differs
among the principally internal, chance external and powerful
others external groups at Time 0 in order to ascertain whether
a baseline relationship exists between these entities.

If such a relationship is found, product-moment
correlations will be performed between hemoglobin AIC and each

of the three

scales individually to better determine the nature of the

association.
The paired t-test will be performed on the
hemoglobin AIC's at time 0 and time 1 to determine whether

any change has occurred in the mean value over time.

Additionally, multiple regression will be performed using the

change in the hemoglobin AIC as the dependent variable and

each of the three scale scores along with demographics as the
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independent variables in order to determine which factors are
the best predictors of change in hemoglobin AIC.

Finally, the correlation between the change in
hemoglobin AIC and the change in the level of internal
orientation will be determined to further describe any
association between the effort to improve health locus of

control and the success in terms of diabetes management.

Results

Description of the Subjects
Of the fifteen subjects- who participated in this

study, data from only ten were utilized due to the fact that the

final blood test to measure the remaining five subjects' control

of diabetes was not available. Of the ten subjects analyzed,

the following descriptive information was determined statistically

from the demographic data:

Male\Female

1) Sixty percent of the subjects were male
while forty percent were female.
Age
2) The age of the subjects ranged from
fourteen years old to fifty-seven years

old with a mean age of thirty-five point
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3)

4)

5)

6)

7)

seven years.
Education

Fifty percent of the subjects had a

college education, while forty percent

and a high school education and ten

percent had completed grammar school.
Ethnicity

Fifty percent of the subjects were anglo

and fifty percent of the subjects were

Hispanic.

Type of Diabetes

Fifty percent of the subjects were Type
I - Insulin Dependent while fifty
percent were Type Il - Noninsulin
Dependent.

Type of Control
All of the Type I subjects were
controlled on insulin, forty
percent of the Type II subjects were
controlled on insulin and ten percent
were controlled on diet alone.

Reason for Hospitalization

Eighty percent of the subjects reported

that they were hospitalized for diabetes
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only, ten percent reported being
hospitalized for diabetes, heart and
kidney problems and ten percent
reported being hospitalized for
diabetes and emotional problems.

Duration of Diabetes

8) The duration of diabetes ranged from
new onset to twenty-five years. Of
the ten subjects, eight were adults
while two were fourteen years old.
Fifty percent of the adults had Type Il
diabetes, while thirty percent had Type
I diabetes. One of the fourteen year
olds had been diagnosed with Type I
diabetes for two years while the other
fourteen year old was newly diagnosed.
Of interest, one of the Type Il subjects
recently had a heart transplant and also

had significant renal disease.

Results of Statistical Analysis

In analyzing the data statistically, the

two questions were addressed:

following
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1) Does the use of the self-directed program
result in any change in the health locus of control orientation
of diabetic subjects?

2) Is the patient's health locus of control
related to his or her control of diabetes as measured by
hemoglobin Aic?

Before each question is answered, the reliability of
the health locus of control scores will be discussed. The two
versions (A and B) of Wallston's Multidimensional Health Locus
of Control Scale were compared at Time 0 and Time 1 to
evaluate the reliability of the measures. Table 1 displays the
reliability of the mean of the two forms versus the reliability of
a single form. It can be seen that by using the mean of the
scores on Form A and Form B, the reliability is improved. As a

result of this analysis, the remaining analyses are performed

using the mean scores.
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Table 1. Reliability Measures of the Multidimensional Health

Locus of Control Scales

reliability reliability
based on mean for single
of both scale scale
Time 0 Internal 843 729
Chance 589 417
Powerful Others  .737 . 583
Time 1 Internal 567 396
Chance 940 .888
Powerful Others  .955 914

Several of the reliability values are large indicating
that the two forms seem to be measuring the same entity. The
greatest agreement between forms occurs in the Internal scale
at Time 0 whereas the Chance and Powerful Others scales show
greater agreement at Time I. The difference in the magnitudes

of the reliability measures may be largely a factor of the small

sample.

Question 1



Question 1: Does the use of the self-directed
program result in any change in the health locus of control

orientation of diabetic subjects?

This question was statistically addressed through z
scores, paired t-tests and discriminant analysis. Repeated
measures analysis of variance and chi square were not utilized
because of the small sample size. The z score measures how
many standard deviations a raw score is from the mean. The z-
scores were determined for each of the scales (using the means
of forms A and B) and each subject was categorized as
principally internal, chance or powerful others oriented based on
the greatest z-score.

As shown in Table 2, eighty percent of the subjects

remained in the same category following the educational

intervention. A comparison of the distribution of subjects’

orientations at Time 0 versus Time 1 revealed no significant
difference. Thus, based on this data the intervention has no

impact on the subject's principal health locus of control

orientation.
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Table 2. Distribution of Principal Orientations at Time 0 and

Time 1.
TIME 1
Internal Chance Powerful
Others
T Internal 2 1
I Chance 3
M Powerful 1 3
Others

0

Paired t-tests were utilized to analyze the

differences in the three scales over time. The mean scores, as
shown in Table 3, were not found to be significantly different.
This is further evidence to support the conclusion that the
educational intervention has not had an impact on subjects'

health locus of control over a period of time. It should be

noted, however, that with small samples, the power of the test

is low, and a true difference can be missed as a consequence.

Table 3. Comparison of Multidimensional Health Locus of

Control Scores Over Time.
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Variable Mean Diff SD t p
Diff.

Int. O 32.15 2.05 3.77 1.72 119

Int. 1 30.10

Chance-0 12.10 -1.40 3.22 -1.37 .203

Chance-1 13.50

Powerful-0  23.75 -.600 1.87 -1.02 .336

Powerful-1

Discriminant analysis was utilized to determine
which demographic and/or health variables are wuseful in
predicting a subject's health locus of control. The subjects
were categorized as low on the internal scale or high based on
the median value for the group. Several variables were
examined for relationships with the subjects' level of internality,
the results of which are displayed in Table 4. No significant
differences were found indicating that the data does not point
out good demographic predictors of a subject's degree of

internality.
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Table 4. Examination of Possible Predictors
Internality

Variable Mean SD t
AGE

Low Internal 39.4 16.2 J4
High Internal 39.2 14.3

DURATION OF ILLNESS

Low Internal 2.8 4.1 -1.68
High Internal 12.2 11.8
EDUCATION

Low Internal 2.20 .837 -.89
High Internal 2.60 S48

Variable%® Low Int.%  High Int.
DIABETES TYPE

TYPE I 25.0 75.0
TYPE I 66.7 33.3
ETHNICITY

ANGLO 60.0 40.0
HISPANIC 40.0 60.0

of Level

478

132

.397

J24

1.00

of
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Question 2

Question 2: Is the patient's health locus of control
related to his or her control of diabetes as measured by
hemoglobin AIC? This question was statistically addressed
through analysis of variance, product moment correlations and
bivariate correlations. In looking at the relationship of health
locus of control to the control of diabetes, analysis of variance
was utilized to test the significance of the differences between
the means of the hemoglobin AIC of the internal subjects versus
the external subjects. Pearson product moment correlation was
utilized with the interval data to. test that a correlation

actually existed. There was no difference between the

principally internal subjects and the principally external (chance

or powerful others) subjects with regard to hemoglobin AIC at

time 0. The decrease in hemoglobin AIC was slightly greater

for the internally oriented group though the difference was not

significant. This result is shown in Table 5.
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Table 5. Comparison of Decrease in Hemoglobin AIC for

Internals versus Externals.

Group Mean Change SD t p
HgAIC

Internal -3.57 2.27 -.66 532

External -2.55 2.15

There was a highly significant decrease in the level

of hemoglobin AIC over time for the population as a whole.

Table 6 shows the decrease to be nearly three units. This

finding seems to indicate that the educational intervention has

both a clinically and statistically significant impact on the

patients' desire or ability to control the disease. Attempts to

isolate variables which would predict the change in hemoglobin

AIC were not successful. Table 7 displays the findings, none of

which were significant.

Table 6. Change in Hemoglobin AIC over Time for the Entire

Sample.
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Mean HgAIC t
Time O 9.64 4.11
Time 1 6.76
Table 7. Examination of Possible Predictors

Hemoglobin AIC.

Variable Mean Change SD
HgAIC

SEX

Male -2.03 1.87

Female -3.58 2.22

ETHNICITY

Anglo -2.94 2.42

Hispanic -2.82 2.01

DIABETES TYPE

Type 1 -3.87 1.96
-2.10 2.06

Type II

49

.003

of Change in

1.14

"008

-1.32

.292

940

.230
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Variable Correlation )

with change in

HgAIC
AGE 533 N.S.
EDUCATION 331 N.S.
DURATION OF ILLNESS .292 N.S.

Finally, the bivariate correlations were examined between

the change in hemoglobin AIC and the change in the scale scores.

Table 8 displays the results. It is interesting to note that the

correlation between change in hemoglobin AIC and change in Chance

score is negative in sign indicating that the more chance oriented an

individual becomes, the smaller the decrease in their hemoglobin AIC.

In other words, an increased Chance orientation may indicate less

success in terms of disease control. This conclusion is very tenuous,

however, because the correlation is not statistically significant.
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Table 8. Correlations of Change in Hemoglobin AIC with

Change Scale Scores.

Variable Correlation with p
Change in HgAIC

CHANGE INTERNAL 325 N.S.

CHANGE CHANCE -.572 N.S.

CHANGE POWERFUL

OTHERS .333 N.S.

Summary

The educational intervention significantly improves

the patient's control of disease as measured by the hemoglobin AIC.

The patients' health locus of control (based on either the principal

orientation or level of internality) is not affected by the educational

intervention. Neither the change in hemoglobin AIC nor the level of

internality can be predicted with demographic and / or health variables

based on this data. Finally, success in control of diabetes in this

study is not related to the patients' health locus of control.

Summary and Discussion
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In the fall of 1987, this study was conducted to determine
if a self directed teaching program had an effect on an individual's
locus of control and control of diabetes. Fifteen patients participated
in this study while they were initially hospitalized for a diabetes
teaching program. The follow-up analysis was performed between five
to ten weeks on only ten patients as the laboratory results on the
remaining five were not available for the final analysis. Subjects of

this study included individuals between the ages of fourteen and fifty-

seven years old.

The question relating to the use of the self-directed

program and its resultant effect on health locus of control orientation

of diabetic patients was analyzed statistically through z scores, paired

t-tests and discriminant analysis. ~The z scores measured how many

standard deviations a raw score is from the mean. The z scores were

then determined for each of the scales (using the means of forms A

and B of Wallstons Multidimensional Health Locus of Control Scale).

The paired t-tests were utilized to analyze the differences in the

three scales over time. Discriminant analysis was utilized to determine

which demographic and / or health variables were useful in predicting

a subject's health locus of control.

The second question referring to the relationship of an

individual's health locus of control and control of diabetes as measured

by the hemoglobin AIC was statistically addressed through analysis of

variance, product moment correlations and Dbivariate correlations.
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Analysis of variance was utilized to test the significance of the
differences between the means of the hemoglobin AIC of the internal
subjects versus the external subjects. Pearson product moment
correlation was utilized with the interval data to test that a
correlation actually existed between the hemoglobin Aic and locus of

control. Finally, the bivariate correlations were examined between the

change in hemoglobin AIC and the change in the locus of control scale

scores.

Conclusions

It would seem on the basis of the data collected that

over a two month period of time, the subjects' health locus of control

(based on either the principal orientation or level of internality) is not

affected by the educational intervention (self directed teaching

program).  This conclusion cannot be generalized to the population

because of the relatively small sample size and the fact that the

sample was a convenience sample rather than a random sample.

In this study, it would seem that the subject's health

locus of control was not related to his or her control of diabetes as

measured by the hemoglobin AIC. Furthermore, neither the change in

hemoglobin AIC nor the level of internality can be predicted with

demographic and / or health variables based on the data collected.

Interestingly enough, there was a highly significant

decrease in the level of hemoglobin AIC over time (six to eight weeks)

for the population as a whole. The decrease in the level of
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hemoglobin AIC was found to be at least three units which was
significant at the .003 level. It is thought that the sharp decrease in

the hemoglobin AIC could be not only due to the educational
intervention but also to the fact that the patients knew that they

were in a research study. In conclusion, it would seem that the data

in this study would indicate that the educational intervention has both

a clinically and statistically significant impact on subjects' desire or

ability to control diabetes.

Limitations of the Study

The results and conclusions drawn from this study must be

considered in light of its limitations. The following are to be

considered limitations of the study:

1) The sample selected was a convenience sample

rather than a randomly selected sample which indicates that the data

cannot be generalized to the population at large.

2) The sample size was quite small and not
representative of the population with Type I and Il diabetes.

3) The hemoglobin AIC should have been drawn three

months after the initial sample was drawn as the test reflects the life

span of the red blood cell. In some cases, the hemoglobin Aic was

drawn as early as five weeks and as late as eight weeks in order to

complete the study. Time in and of itself was one of the greatest

limitations of the study. It is recommended that further research using

a six or twelve month follow up might produce different results.
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Implications of the Study

It is felt that Wallston's instrument to assess individuals'

beliefs and attitudes toward health in general may not be adequate in

assessing individuals orientation toward diabetes specifically.  The

instrument was found to be reliable however it cannot be determined

whether or not it's validity can be measured due to the fact that

there is no proof that the scales measure an individual's true beliefs

about health locus of control.

Recommendations for Further Research

The investigator recommends that the following areas be

considered for further research:

1) The instrument utilized to measure health locus of

control should be an instrument that specifically measures attitudes and

beliefs of individuals toward diabetes.

2) In order to examine whether an individual's beliefs

and attitudes change over time toward diabetes, a longitudinal study

will need to be done at six, nine, and twelve month follow up.

3) In order to obtain more generalizable results, at

least fifty patients will need to be enrolled in the study.

In conclusion, there was not any statistical evidence to

indicate that an individuals' orientation toward health has a bearing on

the control of diabetes, however the implications that could result

from a larger scale study could be as follows:
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1) Control of diabetes is paramount as far as
normalizing the blood sugar to hopefully decrease the individual's
chance to develop complications. Therefore, determining whether an
individual is internal or external can assist an educator to develop
teaching strategies that will nurture the growth of a need to c<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>