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Abstract

Many individuals with diabetes mellitus have difficulty adhering to and
maintaining the prescribed treatment which can be complex, long-term
and requires behavioral change. At an intensive, short-term educational
program, they acquire self-care behaviors to manage diabetes and to
control the blood sugar. These behaviors must then be integrated into
their life-style. Medical treatment is available after the diabetes education
but often systematic follow-up of learning is absent.

Studies have shown that knowledge and skills tend to decline within two
to four weeks after the program. The purpose of this study was to find out
the clients’ perception of the need for follow-up support and
reinforcement of information and their knowledge of available resources
four to ten weeks following a four-day diabetes education program.

To accomplish this, the researcher interviewed insulin and non-insulin
dependent subjects four to ten weeks after they had completed a Diabetes
Education Program. Knowledge of diabetes was tested by administering a
short quiz. Two self-care skills were assessed: blood glucose monitoring
and meal planning. Using a structured question format, each subject was
interviewed to determine the need they have for support and
reinforcement of knowle<ge and self-care skills. The subjects were asked
how they were managing in the following areas: blood sugar monitoring,
meal planning, exercise, medication, foot care, and the complications of
high and low blood sugar.

A convenience sample of 36 individuals with diabetes, who complete the
four day Diabetes Education Program, were assessed. Results of the study
indicated that approximately /3 of the subjects perceived they would
derive benefit from follow-up education. Most subjects were
knowledgeable about available resources, although sonte did not have
access to the resources they preferred.

A well-designed program using built-in strategies to enhance self-care
behavior will help to maintain the diabetes treatment regimen. To
sustain this learned behavior, the client and the diabetes educator should
use a combination of interventions based on the five principles of
learning,
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FOLLOW-UP: PATIENT PERCEPTION OF THE NEED TC
REINFORCE LEARNING AFTER A DIABETES EDUCATION PROGRAM

CHAPTER 1
THE PROBLEM

Like other chronic conditions, diabetes cannot be cured but may
be controlled. Diabetes Education Programs (DEP) provide knowledge
and skills that enable those with this condition to control their diabetes.
Individuals treat their condition by learning to practice self-care behaviors
related to meal planning, physical activity and often medication. Many
find this treatment difficult to manage and to incorporate into their existing
life-style because it is complex, long term and requires behavioral changes
(Anderson, Donnellv & Dedrick, 1990; Haynes & Sackett, 1976).

Traditionally, diabetes education has been delivered in short,
intensive programs, focusing primarily on improving the patient's
metabolic control. It was thought that education would increase
knowledge and skills and enhance self-care behavior. Subsequently,
blood glucose control would be improved, complications and
hospitalization would be reduced. Ultimately the goal of an improved
quality of life for those with diabetes would be achieved. This narrow
view of education is ineffective since diabetes affects the psychosocial
aspects of a person’s life which must also be addressed by the education
program (Anderson, Nowacek & Richards, 1988).

Many studies indicate that a minimum level of knowledge and skill
is needed for diabetes management (Anderson et al., 1990; Bloomgarden et
al., 1987; Etzwiler, 1986; Greene, Beaudin & Bryan,1991; Rettig, Schrauger,
Recker, Gallagher, Wiltse, 1986; Whitehouse, Whitehouse, Smith & Hohl,
1979). Some studies suggest that the knowledge and skills begin to diminish
two weeks to four weeks following attendance at a diabetes program (Estey,
Tan & Mann, 1990; Hulka, Kupper, Cassel, & Mayo, 1975; Scott, Beaven &
Stafford, 1984; Weinsier, Seeman, Herrera, Simmons & Colloins, 1974).
Knowledge and skills alone do not sustain the behavioral changes required
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by individuals to adhere to the daily treatment regimen and to maintain
metabolic control.

In fact, many components contribute to health and health-related
behaviors. Programs which provide health information must attend to
these elements, such as community (enabling) resources and reinforcing
factors, if they are to have any effect on health behavior (Green, Kreuter,
Deeds & Partridge, 1980). Short intensive educational programs by
themselves may not ensure the behavioral changes necessary for adherence
to the treatment. Diabetes educators should use a variety of educational
techniques to ensure all domains of learning are addressed and that the
behavioral changes started in the program are maintained. Follow-up is
one way to assist in sustaining self-care management.

Reinforcement is an important condition of learning (Van Hoozer,
et al., 1987). It is reported in the literature that systematic reinforcement
supports adherence to treatment regimen in a person with chronic illness
(Bloomgarden et al., 1987; Hramiak, 1986; Kerr, 1985; Mazzuca, et al., 1986;
Rosenstock, 1985). In the few studies on the long-term effects of follow-up
diabetes care, similar resulis are suggested (Estey et al., 1990; Lawrence &
Cheely, 1980; Rettig et al., 1986; Whitehouse et al., 1979).

Education programs for clients with diabetes provide knowledge
and self-care skills. Follow-up support for learning is seldom a systematic
part of diabetes education programs, nor has it been studied extensively as
a reinforcement technique (Etzwiler, 1986; Lawrence & Cheely, 1980).
Programs which distribute health information are likely to fail if they do
not recognize that enabling and reinforcing factors are required
simultaneously to promote health care behaviors (Green et al., 1980).

During the time I was employed as a nurse educator at the
Metabolic Day Care Center (MDCC) in the University of Alberta Hospitals,
clients participated in an intensive four-day Diabetes Education Program
(DEP). Upon completion of the program, clients were advised to obtain
medical follow-up. However, there was no systematic educational follow-
up that included regular contact with the same health care professional.

I was curious to find out if these clients required educational intervention
to meet their needs after the program.



Statement of the Problem

What are the perceptions of subjects with diabetes regarding the
need for follow-up support and reinforcement of information fou. to ten
weeks after completing a four-day diabetes education program?

Research Questions

1. What knowledge and self-care skills do these subjects retain four
to ten weeks following the four-day diabetes education program?

2. What do subjects perceive their needs to be for knowledge and
self-care skills four to ten weeks following the four-day diabetes
education program?

3. What knowledge of existing support services do the subjects have?

4. What type of support services do the subjects prefer?

Definition of Terms

Insulin: A hormone produced by the pancreas. Insulin must be
present before the blood sugar can move into the body cells where it is
used to produce heat and energy. Insulin is needed for management and
control of the body’s energy system.

Type I insulin-dependent diabetes mellitus (IDDM): Individuals with
this type of diabetes are unable to manufacture the hormone insulin and must
depend on insulin injections to control blood sugar levels and maintain life.
This condition tends to develop in the young but it is not unknown in older
people. The onset is rapid with severe symptoms developing in a few weeks.
Characteristic symptoms are usually extreme thirst, frequent urination and
rapid weight loss. The consequences of uncontrolled blood sugar may result in
complications such as kidney disease, nerve damage, blindness, and hardening
of the arteries (poor circulation) at an earlier age than is expected.

Type II non-insulin dependent diabetes (NIDDM): NIDDM subjects
generally produce sufficient insulin but the body does not use it properly.

This type of diabetes is most frequently found in older people but may
rarely occur in the young. Individuals with this type of diabetes are
usually overweight and inactive but not always. Development of this



condition is slow, often continuing for years. Mild symptoms such as
thirst, fatigue and extra urination, are often blamed on aging. Diagnosis
may be made during examination for an unrelated medical problem.
Blood sugar is controlled by dietary management, exercise and weight loss.
Pills may be prescribed to enhance insulin production. NIDDM do not
depend on insulin injections to maintain life but insulin may be required
for acceptable blood sugar control. The same complications may develop
as in IDDM but they are less severe and less frequent.

Clients with diabetes: Persons who have completed a four-day
diabetes education program at the University of Alberta Hospitals who are
either insulin dependent (IDDM) or non-insulin dependent (NIDDM).

Adherence (Compliance): The extent to which the individual
follows a prescribed treatment regimen.

Self-Care Management: Includes both performance skills and
adherence to the treatment regimen.

Follow-up Service: Includes continuing reassessment of the client’s
treatment plan, knowledge and skills; necessary re-education to correct
misunderstandings and to reinforce information; to provide appropriate
referral to other resources.

Perception: To ‘see’ by means of the senses, a reality, which creates an
impression in the mind, some knowledge, an insight or an intuition that
becomes the basis for concept formation.

Metabolic control: A broad term which indicates the degree to which the
blood sugar level falls in the normal range. Synonyms are "blood sugar
control" and "blood glucose control”.

Assumptions

This study is based on the following assumptions:
1. Upon completion of the diabetes education program, the
subjects, to the best of their ability, will follow the
prescribed treatment plan recommended by the health team at
the Metabolic Day Care Center (MDCC).
2. The questions asked during the home visit are valid and
reliable.



Limitations
1. It is not recommended that the results be generalized to other
populations.
Delimitations

The study will include the following delimitations:

1. The findings are limited to a convenience sample being

investigated.

2. Outcomes of diabetes education programs frequently focus
on biological outcomes, such as weights and blood sugar
tests etc. (Lorenz, 1986). This study is limited to assessing
educational outcomes of knowledge and the performance
of selected skills.

Significance of the Study

A formal education program is based on client needs. Education
suggests that reinforcement is a fundamental condition of learning. Some
studies indicate that knowledge and skills diminish two to four weeks
following a diabetes education program. Health care professionals have
suggested that follow-up after an education program supports learning by
encouraging and maintaining behavioral change in individuals with chronic
illness. Diabetes is a chronic condition and some individuals may need
continuing education and support.

A follow-up study can be a useful source of information about the
client's perception of the need for support following a diabetes education
program. All clients may not agree but they have the right to choose or
reject follow-up treatment, so it is important to determine the follow-up
teaching and the support services that they would prefer (Redman, 1988).

Diabetes Mellitus is a serious health problem that can be controlled.
If clients are to take it seriously, health professionals also must be seeri to
be serious. Reinforcing the acquired knowledge and skills in a systematic
follow-up program could emphasize to the client that diabetes is a serious
health problem. For those who perceive follow-up as a need, learning
may be more effective if reinforcement is accessible.



Organization of the Theses
Chapter 1 describes the purpose of the study, the specific research
questions, the definitions of terms, the assumptions, the limitations and
delimitations, the significance of the study and concludes with an
overview of the organization of each chapter in the thesis.

Chapter 2 is a review of the literature. This section includes an overview
of diabetes education, and the theoretical model referred to in the study.
Following is a review of diabetes knowledge and skills as they have
evolved over time. The ch. pter concludes with an examination of two
types of follow-up studies found in the literature.

Chapter 3 describes the design of the study. The setting, the sample and
selection technique, followed by a discussion of the instrumentation. The
chapter concludes with the methods of data collection and data analysis.

Chapter 4 provides the results of the data analysis and a summary of the
findings as. they related to the four research questions.

Chapter 5 is a summary of the study, conclusions and discussion. Finally
the recommendations for a follow-up program and suggestions for further
research are presented.



CHAPTER ¢
REVIEW OF LITERATURE

This literature review consists of the following sections: diabetes
education, theoretical framework, diabetes knowledge, skills and selt-care
management, and follow-up studies.

Diabetes Education

Diabetes Mellitus, the third leading cause of death in North
America affects millions of individuals all over the world as a chronic
disease (Etzwiler, 1986). Diabetes is due to a deficiency of insulin, or
because the body does not use insulin effectively (Leiter & Gougeon, 1988).
Generally, there are two types of diabetes: Type I insulin dependent
(IDDM) and Type II non-insulin dependent (NIDDM). The presence of
high blood sugar is the main characteristic common to both conditions,
otherwise the cause, treatment and outcomes differ (Lewis, Corry, Hunt &
Byres, 1989).

The goal of therapy for the person with diabetes is to learn to
control the blood sugar by following a complex routine of self-care.
Knowledge and skills are acquired by the client and then integrated into
their lifestyle. Skills include: selecting appropriate foods, daily
administration of medication, monitoring of blood sugar, and exercise.
Historically, the physician has directed this treatment for the individual
with diabetes.

In the last decade, health professionals began to encourage clients to
participate in the management of their condition (Assals et al, 1985;
Berger, 1987; Pichert, 1990). Clients may be actively involved in their care
when a) they accept their illness; b) are motivated and c) have access to
appropriate knowledge and skills needed for self-care (Assals et al, 1985;
Pichert, 1990).

Since the discovery of insulin in the 1920s, those responsible have
struggled to make diabetes education a systematic part of diabetes
treatment. Not until the 1960s did education gain recognition as an
important method of controlling diabetes (Panuncialman & Finnegan,



1979). By the late 1970s, after 50 years, diabetes education had, for the most
part, become an integral part of treatment ( Assals et al; 1985; Berger, 1987).

The Canadian Diabetes Association (1985) outlines the goals ir the
Standards and Guideline for Diabetes Education in Canada. These
national standards aim to improve and maintain the health of people
with diabetes thr sh education programs. Programs goals should
include: ideal body weight, desirable r .ges of blood and/or urine glucose
tests, infrequent absence from school or work, and participation in social
and physical activities. Person with diabetes are expected to learn and use
self-care skills that promote normal blood sugar levels over the long-term
(Becker & Janz,1985; Strowig, 1982). Rubin, Peyrot, Sardek (1989) believe
“self-care skills training to be the cornerstone of diabetes education”.
Diabetes Education Programs

Traditional diabetes programs tended to provide knowledge and
skills using didactic methods. Patients attending these concentrated
programs found they provided too much information, in too little time
with no chance to practice the skills or techniques at home (Boninger,
1983; Strowig, 1982; Sulway, Tupling ,Webb & Harris, 1980). Technological
improvements in blood sugar monitoring and insulin administration,
combined with the attitude of active participation, are empowering
patients with self-care behaviors and independence. There are some
patients who are unable to participate in or who are not interested in this
trend. The present body of evidence suggests that the nearer the blood
sugar is to normal the fewer the long term complications (Padgett,
Mumford, Hynes, & Carter, 1988; Raskins & Rosenstock, 1986).

Daily control of diabetes relies on the individual’s behavior.
Circumstances may change during the day and patients often have to
make critical adjustments to their diet, exercise and medication. More
recently, many diabetes education programs are presented by a multi-
discipline team of physicians, nurses, dietitians, and other health
professionals to accommodate a flexible lifestyle. Programs are
emphasizing behavioral and cognitive strategies, problem solving skills or
psychosocial approaches to enhance traditional didactic instruction
(Padgett et al., 1988; Pichert 1990).



The best tvpe of program remains unsettled. Whitehouse et al.
(1979) said, “Intuitively, we believe that basic diabetes education
reinforced by follow-up sessions does favorably influence the future
health of the person with diabetes”. The most effective teaching programs
for patients with diabetes are longitudinal with regular contact and
feedback, but lack client retention (Brown, 1990). However, as a result of
their work, Rubin et al. (1989) suggests that more studies should focus on
the impact of short, intensive diabetes education.

Goals of Diabetes Education

In chronic conditions such as diabetes, education represents a
therapeutic intervention (Assals et al., 1985; Berger & Jorgens, 1983). In
diabetes education programs therapeutic and educational goals are
combined. A difference should be noted between the direct effects of
education on knowledge and the indirect effects of education on metabolic
control (Watts, 1980). Many programs have demonstrated that the goals of
teaching and treatment have merged sucessfully (Berger, 1987; Davidson,
1983; Miller & Goldstein, 1972).

Some have suggested that educational goals should be separate
from the outcomes that measure metabolic control (Bloomgarden et al.,
1987; Lorenz, 1986). Anderson (1986) questioned the limits of a diabetes
education program, pointing out that the scope of this intervention
should not be responsible for all the treatment outcomes. Yet, any
program that does not demonstrate clinical value will have little merit
(Watts, 1980).

The goal of teaching and treatment is to provide information that
prevents uncontrolled blood sugar levels. There are three aspects to
diabetes treatment: diet, exercise and medications. An important strategy
for controlling blood sugar level is diet modification which is regarded as
the mainstay of managing all type of diabetes, particularly those with
NIDDM (Bille, 1986; Campbell et al, 1990; Davidson, 1983; Hollands, 1986).

It has been estimated that 20% of the diabetic population depend on
insulin. The remaining 80% are non-insulin dependent and the majority
of them are overweight (Leiter & Gougeon, 1988; Wing, 1989). The aim of
dietary education is to have thé client learn strategies and techniques to
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maintain weight or restrict calories. Maintaining blood sugar levels is

difficult because adhering to the treatment regimen is necessary. There are
many factors contributing to this goal.
Factors Affecting Goal Attainment

For those with diabetes, the issues most difficult to contend with are
those relaied to diet (Daschner, 1986; Lockwood, Frey, Gladish & Hiss,1986).
Dietary compliance is difficult particularly for those who are overweight.
Problems related to ncncompliance are attributed to the fact that the diet is
restrictive, must be followed constantly and is used as a means of control
and not a cure (Glanz, 1980).

Haynes (1979) refers to 200 variables that interfere with compliance
and subsequently the goals of the diabetes education program. Most
frequent were a) the complexity of the treatment routine, b) the high
degree of behavioral change and c) length of treatment. A recent study
identifies 60 items that are environmental barriers to self-care ability, such
as diet, exercise, medication and blood glucose monitoring (Irvine,
Saunders, , Blank, & Carter, 1990). Some people are able to cope with
diabetes better than others. If individuals with diabetes have family and
social support they are more likely to adhere to their treatment plan and
achieve the goal of metabolic control (Assal at al.,1985; Gilden, Hendryk,
Casia, & Singh, 1989; Schlenk & Hart, 1984).

Evaluating Diabetes Education Programs

Patient education is a process that uses a combination of methods to
impact the patient’s knowledge and health behavior (Bartlett, 1985a), and
it has become an integral part of providing diabetes care. In this context,
the quality of educational programs are evaluated. Most of the studies
reported in literature evaluate the short-term impact of diabetes programs.
Studies that evaluate the long-term outcomes of these programs are
uncommon (Berger & Jorgens,1983; Schlenk & Hart, 1984). To evaluate
the true impact of the quality of teaching and therapy, long-term outcomes
that include a number of control parameters are rocessary (Berger &
Jorgens, 1983).

Measuring a patient’s knowledge is the most frequently used
startir. g point for evaluating a program (Graber, Christmas, Alogna &
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Davidson, 1977; Lane & Evans, 1979). While knowledge is a prerequisite

of self-care and it generally improves following a program, many people
do not transfer their knowledge into self-care behaviors (Kaplan,
Chadwick, & Schimumiel, 1985). Research in literature reports that the
correlation betwe«i: ¥nowledge, metabolic control and adherence to
treatment is low  Strowig, (1982) states in her article that “despite the
proliferation of educational programs and the integration of planned
educational experiences into the diabetic patient’s therapeutic plan, efforts
at increasing the patient’s knowledge and improving compliance and / or
metabolic control have historically been unsuccessful”.

Evaluation studies of diabefes education programs have focused on
outcomes such as knowledge test scores (Dunn et al., 1984; Garrard et al.,
1987; Irvine, 1989; Mazzuca et al., 1986; ), self-care behaviors (Bloomgarden
et al., 1987; Irvine, 1989; Mazzuca et a.., 1986; Rubin, et al., 1989),
psychological factors, such as anxiety, depression, acceptance, adaptation
and attitudes (Rubin et al., 1989; Scott et al., 1984).

Other indicators used to evaluate program effectiveness include:
hospitalization (Miller, Goldstein, & Nicolaisen, 1978; Sinnock, 1984;
Rettig et al., 1986), social support (Kaplan et al., 1985; Schlenk & Hart, 1984)
and clinical measurements, such as body weight and (HbA1c) glycoslyated
hemoglobin (Assals et al., 1985; Bloomgarden et al., 1987; Estey et al., 1990;
Irvine, 1989; Mazzuca et al., 1986). Clinical measurements are important
indicators of metabolic control (Gorman, 1988/89; Watts, 1980; ). Since the
1970’s, HbA1ic has become available as a reliable way to evaluate metabolic
control as a program outcome. The glycoslyated hemoglobin value
measures the blood sugar control during the preceeding 8-12 weeks
(Gabbay et al., 1977; Gorman, 1988/89; Karam, 1985). To date, few studies
in diabetes education have been successful in determining if patient
education contributes to metabolic control.

In general, diabetes education programs seem to benefit the clients
because the levels of illness seem to decrease (Bloomgarden et al., 1987).
However, periodic reinforcement of self-care knowledge and skills should
be considered as a systematic part of the program (Rettig et al., 1986).
Bloomgarden et al. (1987) suggests that the traditional information-based



program is a‘'weak intervention as a mode of treatment” for diabetes
because patients need time to develop motivation, understanding and
skills. Some health care facilities offer follow-up service but it is often not
an ongoing system (Graber et al., 1977). As a result, patients who are trying
to integrate knowledge and skills into their daily living have limited
access to ongoing care.
Summary: Education is an integral part of diabetes treatment but the
acquisition of knowledge does not ensure the required behavioral changes.
Chronic conditions, such as diabetes require ongoing care for maximum
health. The most successful programs extend overtime and provide
frequent patient contact and follow-up care. Most diabetes education
consists of intensive, one-time programs that provide knowledge and
skills and the long-term effects on behavior are uncertain.

Theoretical Model

This section reviews the PRECEDE model and literature that
supports the theoretical model of the study.

The PRECEDE mexiel, developed by Green et al. (1980), is ar ancronym
for “Predisposing, Reinforcing, Enabling Causes in Educational Diagnosis
and Evaluation. Three categories of factors that operationalizes significant
components necessary in developing educational interventions are identified
(Mann, 1989): a) Predisposing factors include any characteristic of the target
population or patient that motivates health-related behavior; b) Enabling
factors include characteristics in the environment that facilitate behavior
or any skill or resource required by the patient’s support group to acquire
the health-related behavior; c) Reinforcing factors are related to the support
received from others which encourage or discourage the maintenance of
health-related behaviors (Green et al., 1980).

PRECEDE is a comprehensive model used for developing health
education programs in a variety of settings (Wyness, 1989; Eriksen & Gielen,
1983). It has been selected for this study because: 1) it provides a structure
that identifies the factors which affect health behavior and ultimately the
quality of life (Green et al., 1980); 2) it recognizes that behavior is the
resiiti of interaction between the learner and environment and considers
this in the design of educational interventions (Mann, 1989; Wyness 1989);
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3) it acknowledges the complex nature of health behavior and attempts to

systematically identify the factors that affect the relationship between health
education and behavior (Wyness, 1989); 4) it emphasizes a diagnostic
approach that enables systematic development, implementation and
evaluation of educational intervention (Green et al., 1980; Eriksen & Gielen,
1983).

Predisposing factors: knowledge, values, attitudes and perceptions.

An assumption of the framework is that knowledge is essential, but
it is an insufficient factor to change health behavior. Numerous studies
on diabetes have found that improving the patient’s knowledge is not
always associated with improvement in self-care practices or adherence to
a treatment regimen (Anderson, 1986; Etwiler & Robb, 1972; Hulka et al,,
1975; Korhonen et al., 1983; Mazzuca, 1989; Watkins, Williams, Martin,
Hogan & Anderson, 1967). Yet, patient education leads to changes in
knowledge and skills that contribute to better daily self-care behavior.

Etzwiler (1978) suggests a 1-2-3- approach to diabetes education that
includes; 1) survivial skills; initially learning the “need-to-know” content,
such as general information, medication administration, monitoring
blood sugar levels, diet and the action to be taken in emergencies; 2) later,
the in-depth information; the relationship of meal planning, exercise and
insulin, personal hygiene, foot care, and preventing complications;
3) continuing education and follow-up includes reinforcing concepts,
problem solving skills, and reassessing the treatment plan.

Kerr (1985) found that providing information about a specific
disease is the principal way of encouraging adherence to a treatment plan,
but there was no long-term effect. Poor understanding leads to poor
adherence to the treatment plan (Becker & Janz, 1985; Graber et al., 1977,
Speers &Turks, 1981). One of the goals of a diabetes education program is
to provide the patient with sufficient information for self-care. However,
it is difficult to find out if the patient has applied the knowledge at home.

Implicit in the framework are beliefs, attitudes and values about an
illness. These factors may effect an individual’s motivation to learn and
subsequently to change health behaviors. Subsumed in the PRECEDE
framework is the Health Belief Model (HBM) (Becker, 1974). It was
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originally developed to explain adherence to a medical regimen. Later,

this model was used to predict health-related behavior in terms of certain
belief patterns (Rosenstock, 1985).

The HBM model has been applied extensively in diabetes studies
(Becker & Janz, 1985; Cerkoney & Hart, 1980; Harris, Linn, Skyler & Sandifer,
1987; Hurley, 1990; Rosenstock, 1985). The model is used to find out if
patients are more motivated to take part in their own care if they believe:

a. they a: » more “usceptible to the illness;

b. the disease is severe;

c. there is greater benefit and less emotional, physical or financial cost

in adherence;

d. there is more social support with adherence (Kurtz, 1990);

e. in their ability to achieve various self-care behaviors (self-

efficacy) (Rosenstock, 1985).
“Health education can provide the cue to action if the predisposing factors
represented by the health beliefs re correctly diagnosed”(Green et al., 1980,
p.73).

Anderson et al. (1988) indicate that the goal of diabetes education, to
maximize adherence to the proposed treatment regime, is too restrictive.
Unless the individual’s beliefs, attitude and values are considered, the
goal of adherence is less likely to succeed. Individuals are different in
their capabilities to perform daily self-care. In spite of knowing the
appropriate action to take, the individual’s values, beliefs, attitudes may
overpower their health-related behavior (Strowig, 1982).

Enabling factors: availability and accessibilty of resources and skills.

“Enabling factors are skills and resources necessary to perform a
health behavior” (Green et al., 1980, p. 75). The relationship between the
educator and the patient is an important part of the learning process.

From the beginning of this relationship, the patient should be aware that
they are in charge of their diabetes. The role of the diabetes educator is to
facilitate learning and to support patients in achieving their objectives. As
such, the educator should be a resource that is accessible to help the patient
improve their situation (Anderson et al., 1988; Strowig, 1982).



The educator can structure the environment to create a

motivating learning experience. Learning barriers are reduced, when

the learning environment is perceived as empathic (Kurtz, 1990; Lange,
1988). In this atmosphere, the person with diabetes is encouraged to learn
and to practice the skills required for daily self-care management (Rankin
& Stallings, 1990).

Reinforcing factors: attitudes and behavior of the patient’s support
group. “Reinforcing factors are those that determine whether health
actions are supported” (Green et al., 1980, p. 76 ). Several diabetes studies
report that reinforcement is necessary to sustain behavioral change, such
as adherence to self-care behaviors (Hramiak, 1986; Jenny, 1983;
Rosenstock, 1985; Speers & Turk, 1981; Whitehouse et al., 1979). If the
relationship between the desired behavior and its consequence is not
reinforced, the learned behavior may be extinguished (Jenny, 1983;
Rosenstock, 1985; Strowig, 1982). The environment has many positive
and negative consequences that encourage or diminish health behaviors
(Benfari, Eaker & Stoll, 1981).

Reinforcement techniques have been used with success to modify
behavior in various education programs, such as substance abuse and
hypertension. The techniques include: self-reward, punishment, and
stimulus narrowing to control smoking (Edinger, Nelson, Davidson &
Wallace, 1978). Peer reinforcement, goal setting, reward and stimulus
control have been used to encourage compliance in the treatment of
hypertension (Mann, 1989; Ziesat, 1977-78).

In diabetes studies, the use of a telephone answering service (Miller
& Goldstein, 1972), telephone interviews, home visits (Estey et al, 1990),
contracts (Wilson & Boyer, 1988), as well as peer or family support
(Glasgow, Toobert, Mitchell, Connelly, & Calder, 1989; Kaplan et al,, 1985;
Raz, Soskolin & Stein, 1988; Schafer, McCaul, Glasgow, 1986) are some of
the strategies that have been used to reinforce learned behavior. Self-
reinforcement, self-monitoring, monetary reinforcement, stimulus
control and goal setting have been used for obesity in nondiabetes and for
those with diabetes (Brownell, Heckerman, Westlake, Hayes, & Monti,
1978; Glasgow et al., 1989; Guare et al., 1989; Wing, 1989).
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Generally these studies indicate that selected reinforcement

techniques can be successful in helping patients make healthy behavior
changes. According to Ausubel (1968), appropriate motivation is
valuable to the learning process. Reinforcement can act as a motivating
factor resulting in behavior being maintained. Diabetes education is a
continuous process and systematic follow-up is a part of the process that
should be incorporated if program outcomes are to persist.

Summary: Health and health related behaviors are influericed by
many factors. The PRECEDE model can be used to assess the causes of
health behavior. This model identifies three kinds of factors that combine
to effect health behavior. Internalized by the individual, predisposing
factors (knowledge, values, etc.) can only be influenced by educational
intervention and have short term effects. Enabling factors (skills and
resources) develop over time. Reinforcing factors (attitudes and support)
can be structured into the educational environment and effect behavior
for a longer time.

Behavioral change should occur as . esult of identifying and
modifying these predisposing, enabling and reinforcing factors. The
model is useful for finding out factors that respond to health education.
The more complex the behavior the wider the range of educational
interventions that will be needed. Programs that are designed to influence
most of the factors will likely have the most effect on long-term behavior
(Green et al., 1980). Once the factors are identified, the educational
interventions can b= systematically planned, implemented and evaluated
to meet specific needs.

Diabetes Knowledge, Skills and Self-Care Management

The purpose of this section is to review the information emerging
from diabetes studies that is related to the patients, the educators and the
diabetes education programs.

Generally, the studies are grouped in five areas (Garrard, Joynes,
Mullen, McNeil & Etwiler, 1988). Early studies focused on the patients
need for knowledge about diabetes and its management. Then there was
interest in (e patient characteristics and why some people were more
knowledgeable about their condition than others. Researchers then
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concentrated on the diabetes programs and their content. Concern for

accurate measurement of knowledge and the validity of testing materials
emerged. To further improve knowledge acquisition in patients, the
characteristics of those responsible for teaching was investigated.

Beaser (1956) was the first to systematically measure and report on
the knowledge of diabetes. The subjects completed a multiple choice tesy,
and were found to be “all distinctly deficient in knowledge of the disease.”
Collier & Etzwiler (1971) surveyed the knowledge of parents of the
children with diabetes. This representative sample also demonstrated a
lack of knowledge that was disturbing. Later, Hulka et al. (1975) found
that one third of the information that was communicated to patients by
their physicians was not recalled after two weeks.

Other studies about diabetes knowledge emphasized the
characteristics of patients who seemed to know the most about diabetes
and its management (Collier & Etzwiler,1971; Miller et al., 1978). Age was
an important element that inversely related to knowledge (Lane & Evans,
1979). It was also found that insulin dependent patients tended to have
more knowledge about diabetes management than non-insulin dependent
patients (Manning & Lee, 1988; Watts, 1980). These studies did not
completely explain why some individuals knew more about their
condition than others.

Further investigations explored the relationships among variables.
In 1967, Williams, Martin, Hogan, Watkins, and Ellis found that
knowledge correlated positively with the performance of the
recommended treatment regimen and negatively with metabolic control.
Beggan, Cregan and Drury (1982) added to this information when they
found that those who attended clinics regularly every 6 months had better
metabolic control. These findings reinforced the need for those with
diabetes to have regular contact with their doctor and that supportive
outpatient facilities be developed.

Diabetes educators began to describe the content of patient
education programs. The traditional model for diabetes patient education
assumed that by improving diabetes knowledge and health behavior,
control of blood sugar would follow and thereby avoid the short-and
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long-term complications (Anderson et al., 1988; Dunn, 1990). It was
increasingly evident this educational model was too narrow. The long-
term behavioral changes required by those with chronic diabetes were not
realized by teaching diabetes knowledge and skills alone. The factors that
contribute to these aims vary continuously and their interactions are
complex (Anderson et al., 1988; Green et al., 1980).

Other strategies had to be included if patients and programs were
to be successful in the outcome of changing behaviors. Educators
suggested that behavioral strategies be used in diapetes teaching programs
(Bartlett, 1982; Dunbar, Marshall & Hovell, 1979; Mazzuca, 1982).
Successful techniques included: regular contact with the same health care
professional, daily self-care rituals, and reward for progress. Patients
needed to know less about disease pathophysiology and more about
integrating the new treatment plans into their daily routine (Mazzuca,
1982).

The problem of health professionals failing to recognize specific
patient needs was identified by Davis, Hull and Boutaugh (1981). They
suggested: that educational needs be diagnosed before intervention to
ensure that the existing gaps in knowledge were not missed, that the
program content was appropriate, and that time was not wasted
duplicating what the patient already knew. At present, more attention
should be given to the latter suggestion and what the patient wants to
know.

The testing of diabetes knowledge developed. Each diabetes
program had different instructional objectives and therefore the tests
varied (Garrard et al., 1987). Consequently, the measurement results of
diabetes knowledge presented a confusing and often contradictory view.
Much of the contradictions arose from poorly standardized examinations
(Dunn et al., 1984).

Gradually, the purpose of testing became explicit: to assess patient’s
educational needs, to design appropriate instructional experiences, and to
measure program outcomes. A consensus emerged in the literature
regarding the content for diabetes education programs. Five areas of study
were described: general information, carbohydrates, blood sugar, food
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exchange and the management and administration of insulin (Hess &

Davis, 1983).

Valid knowledge tests should be used for the assessment of patient’s
diabetes knowlege (Garrard et al., 1988). A 15-item standardized
knowledge scale was presented by Dunn et al. (1984) because the existing
comprehensive tests, containing anywhere from 30 to 160 items, were
taking valuable time that could be used to assess patient’s needs.

Garrard et al. (1987) describes the development of the most recent
edition of the Test of Patient Knowledge originally developed by Etzwiler
and Associates at the International Diabetes Centre. This 50-item multiple
choice exam has been evaluated for validity, reliabilty, and readability at
7th to 8th grade level.

After 50 years of endeavor, accordirg to the standards of the
American Diabetes Association and American Association of Diabetes
Educators, patient knowledge of diabetes and its management is still
inadequate (Teza, Davis & Hiss, 1988). Studies have consistently tried to
demonstrate a relaticiaship between knowledge and control. However,
Lockington, Farrant, and Meadows, (1988) were the first to try a detailed
analysis. Based on their findings, they suggested a minimum level for
clinically significant diabetes knowledge after which other factors, such as
attitude and motivation, are more likely to be important.

Patients are more likely to be motivated to learn and adhere to
treatment if things are meaningful to them. In a recent study, diabetes
patients and staff nurses were asked to judge the importance of content
items. Both patients and nurses rated the survival skills of diabetes
management, hygiene and diabetes complications as the most valuable
information. The difference was that nurses had a more global view of the
content while patients selected the content which was meaningful to their
purposes (Duchin & Brown, 1990) .

Diabetes educators assume that patients with diabetes do not have
adequate knowledge and skills to manage their own condition, but
patients do have their own ideas about the information they need. This
does not always agree with the ideas that health care educators have of the
information that is best for the patient. The study by Duchin and Brown,
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(1990) supports the idea that a program may benefit from having patient
input into the planning of diabetes teaching activities.

Finally, there are a group of studies that examine the characteristics
of health professionals who are responsible for providing the knowledge
and skills to patients. Several studies discuss patient-provider
communication problems (D’ Eramo-Milkus & Demas, 1989; Hulka et al.,
1978; Rost, 1989). Others suggest that health care professionals lack
adequate teaching skills because they have not been taught how to
facilitate learning (Istre, 1989; Lorenz, 1989).

Speers and Turk (1981) suggested that health-care providers may not
be aware of the internal processing of information. They provided insight
into the learning process and discuss the barriers affecting recall and the
ability to transfer the information to action. To overcome these obstacles,
health-care providers were encouraged to assist the patient to rehearse
mentally or practice. This seems to be a recommendation for those who
provide health care to view the patient more as a student and to study the
teaching-learning process.

An objective of diabetes care is to reduce the long-term
complications of diabetes. By maintaining the blood glucose levels near
normal it is thought that this aim could be achieved. A 10 year research
study to establish this relationship conclusively is in progress. (DCCT
Research Group, 1986). Beeney and Dunn (1990) concluded that neither
total or specific knowledge improvement predicts metabolic control. They
propose that program evaluation should focus on behavioral and
attitudinal outcomes, which may be better predictors of metabolic control.

Summary: This section has reviewed five groups of studies related
to the development of diabetes knowledge in clients with this health
problem, educators of those with diabetes and the diabetic teaching
program. Diabetes knowledge is essential for self-care management and
contributes to the quality of life. Some people are able to do this better
than others. The ability to retain information does not, necessarily, predict
metabolic control. Evaluation of programs should concentrate on
behaviors and attitudes. Knowledge can be measured more accurately
since testing material is more valid and reliable. Diabetes educators who



are content specialists could make learning more effective by
implementing teaching-learning principles and by improving their
teaching skills.

Follow Up Studies

Literature on diabetes education reports two types of follorv-up
studies. One is related to the evaluation of educational programs and the
other is related to the effects of reinforcement techniques, in support of
what has been learned. Results of these studies may effect the design of
future diabetes education programs. A discussion of related literature
follows.

Follow-up Studies after Diabetes Education

Educational and therapeutic goals are linked in diabetes teaching
programs. These programs integrate three aspects of diabetes
management: knowledge of diabetes concepts; self-care management
(which includes skill performance and adherence); and blood suga:
control (indicators are physiological outcomes, such as the blood sugar
range, HbAlc).

It was discovered that the simple testing of knowledge after the
program is insufficient because the subjects must be able to integrate and
transfer information into self-care behaviors that will enable them to
manage and control the diabetes every day. To effectively evaluate a
knowledge increase, it must be done within a certain length of time after a
program (Berger & Jorgens, 1983). Awareness that a knowledge deficit
exists is not useful in improving an educational program, unless it
presents a barrier to the subject’s ability to control the diabetes or that the
lack of knowledge impedes the quality of life (Berger & Jorgens, 1983).

Early diabetes education programs, which used didactic methods to
provide knowledge and skills, focused primarily on knowledge and the
physiological outcomes. Since diabetes education programs are so varied,
assessing the benefits of educational intervention has consistently shown
mixed results (Pichert, 1990; Rubin et al., 1989). The length of time that the
benefits persist is also unknown (Kaplan & Davis 1986).
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Early Studies

Before the development of any formal diabetes education programs,
follow-up studies assessed the general aspects of diabetes knowledge and
the outcomes of therapy. Williams et al. (1967) found that knowledge
correlated with self-care p« “formance but not with blood sugar control,
although there was a trend indicating improvement in blood sugar
control. It was concluded that there was a need for supportive follow-up
care.

Studies (Geller & Butler, 1981; Miller et al., 1978) that followed the
treatment of patients with diabetes demonstrated that educational deficits
were a factor in hospitalization rates for diabetes complications. Later
Davidson (1983), reporting on an outpatient program, demonstrated a
decreasing rate in hospital admissions. This program provided education
and continuous, regular follow-up care to subjects with diabetes.
Participants could access diabetes nurse practitioners by telephone or by
drop-in appointment.

As diabetes education programs and technology developed, the
long-term benefits of this educational intervention were evaluated in
terms of patient compliance to treatment and blood sugar centrol
For the most part, the patient assessments were done from 6 months to 24
months following the programs. Many studies demonstrated that
participants in a diabetes education program had improved their level of
knowledge (Bloomgarden et al., 1987; Korhonen et al., 1983; Mulhauser
et al., 1987; Rettig et al., 1986; Vinicor et al., 1987). The length of the effects
of the programs remained controversial.

Other studies demonstrated that knowledge and skills decreased
within two to four weeks after attending an education program (Estey et
al., 1990; Hulka et al., 1975; Scott et al., 1984; Weinsier et al., 1974). Biown
(1990), in a meta-analysis of 82 studies, showed that diabetes patient
education had a moderate to large effect on improving knowledge w
trends indicating a positive effect on patient outcomes. The results of
studies assessing the benefits of educational intervention on self-care
practices also showed varied results.
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The results of follow-up studies relating knowledge and nwtabw:ic
control were not always positive (Bloomgarden et al., 1987; Korhon«: et
al., 1983). If metabolic control was not shown to be improved, thé¢ pregram
was viewed as a failure in effectively changing long-term behaviors
(Scott et al., 1984). Innovative approaches were needed to encourage
patients to achieve healthy outcomes (Beeney & Dunn, 199¢; Bloomgarden
et al., 1987; Rettig et al., 1986; Rosenstock, 1985; Korhonen et al., 1983).

New Approaches

Internal motivation is one of many complex factors that is necessary
for the long-term maintenance of health behavior (Speers & Turk, 1981).
Internal motivation may support long-term behavioral change. Dunbar
et al. (1979) proposed that a well designed health education program using
self-care behavior strategies based on the social learning theory of Bandura
(1977) be developed to promote behavioral changes for a longer time.
These strategies have been used in many health related problems such as:
weight loss, hypertension and medication studies. The results of these
studies varied.

Watts (1980) reported that only 50% of patients adhered to their self-
care treatment plan. Since the problem of adhering to a treatment plan is
so complicated, Speers and Turk, (1981) suggested looking at the factors
that affect adherence as a group of problems rather than as a global
problem. Using the problem solving strategy, success or failure with
adherence would be viewed as a problem to be solved. For subjects who
are unable to adhere to the treatment plan, alternatives could be explored.
Health care professionals could prepare the clients for unexpected
situations, discuss the possible solutions and communication between
these two groups would be enhanced.

In 1986, Turk, Salovey, & Litt suggested that strategies from the
cognitive-behavioral model could improve adherence. The strategies
included: collaborative relationship with the patient and health
professionals, problem solving, contingency contracts, social support,
restructuring and relapse prevention therapy. Measuring the effects of
these strategies has to be done over the long-term (Padgett et al., 1988).



Recent Studies

In a study by Rubin et al. {1939) subjects were followed at 6 and 12
months following a short, intensive diabetes education program. Using
behavioral strategies and a cognitive-behavioral restructuring, the
program was designed to improve self-care practices in IDDM and
NIDDM. At 6 months, improvement was noted for most self-care
behaviors and metabolic control. The ~llow-up assessment at 12 months,
(Rubin et al., 1991) showed that blood sugar control was maintained.

The self-care behaviors requiring a life-style change (diet and
exercise) did not improve, but the self-regulating behaviors (blood glucose
monitoring and insulin adjustment) improved for the length of the study
(Rubin et al., 1991). Similar results were found in a study by de Weert
et al. (1989) at follow-up, six to seven months after a structured program
designed to motivate IDDM to active self-care.

Hurley & Shea (1992) suggested that the cognitive behavior concept
of self-efficacy be operationalized and introduced into diabetes education
programs. Self efficacy is derived from Bandura’s social learning theory
(1977) and refers to a judgment in one’s ability to cope with a situation or
to perform a behavior. The basis of the judgment is derived from four
sources of information. They are: the individual’s own mastery
experiences, vicarious experiences, verbal persuasion, and emotional
arousal (eg, role playing). Hurley and Shea, (1992) suggest that one’s own
mastery experiences are the most convincing source of information.
Implementing strategies, based on this concept, would help those with
diabetes to prepare their own long-term strategies for diabetes
management.

These strategies have been used with positive effects on behavior
change in the self-care management among smokers, (DiClemente, 1981;
Godding & Glasgow, 1985); in pain control (Vallis & Bucher, 1986); and
rheumatoid arthritis (O'Leary, Shoor, Lorig & Holman, 1988; Parker et al.,
1988.). There is evidence that self-efficacy may be an effective intervention
in developing long-term behavior needed in diabetes self-care routines
(Grossman, Brink & Hauser, 1987; Kingery & Glasgow, 1989; Padgett, 1991).



Glasgow et al. (1992) presented a self-management program to
NIDDM subjects over 60. In this study, they developed a program that
wouid provide for the older persons’ needs to improve their cognitive-
behavioral processes. Two strategies, self-efficacy and problem-solving,
which were previously successful in predicting skills, were used. For the
first time, three self care behaviors (diet, exercise and blood glucose
monitoring) were measured simultaneously. The results at 6 months
showed the program to be generally vffective in producing behavioral
change on the three self-care behaviors. The findings, relative to self-care
behaviors, concur with those of Gilden et al. (1989 ). However, Glasgow et
al. (1992) did not find improvement in self-efficacy, possibly because of the
design limitations of their test instrument.

Summary: Educators involved in the follow-up studies seem to be
searching for the definitive method or methods that will effectively
change behavior for the long-term. A comparison among follow-up
studies after a diabetes education program is difficult because the
objectives, sample, methodologies and instruments are different.
Educational and therapeutic goals are linked in diabetes teaching
programs. Knowledge, skills and internal motivation are important in
supporting long-term behavior change, but are not sufficient by
themselves in maintaining long-term, self-care behavior.

The first follow-up studies primarily evaluated blood sugar control.
It was found that education and regular follow-up somewhat reduced the
distressing consequences of diabetes. When knowledge and blood sugar
control were related the results vary. Knowledge and self-care behaviors
were more often positively related.

The results of present research seems to indicate that a well
designed educational program that includes behavioral-cognitive
strategies, such as problem solving, can be effective in helping subjects to
prolong self-care behavior for an indeterminate length of time and in
some instances, may improve blood sugar control. Current studies
demonstrate that more attention to the clients’ judgments of their ability
to manage a situation or carry out a task, may assist subjects in developing
long range plans for diabetes management.
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Follow-up Interventions

Until recently, the major concern of medicine has been on
managing acute conditicns (Assals & Lacroix, 1990). It has become
apparent that the methods for treating acute conditions are inappropriate
in caring for the increasing number of people with chronic illness.
Behavioral and lifestyle changes should be the major focus for those with
long term illnesses (Dunn, 1990).

Patient education is a complex process which presents many
problems because of the multiple factors that affect health behavior.
Health care professionals may forget this and simply tell patients what to
de rather than letting them learn (Assals & Lacroix, 1990). Long term
changes require understanding, integration of knowledge and skills,
reinforcement and emotional support (Anderson et al., 1988).
Management of patients with chronic conditions should emphasize
follow-up care to support self-care behaviors (Estey et al., 1990; Hramiak,
.986; Mazzuca et al., 1986; Rosenstock, 1985).

The motivation required to sustain behavior and lifestyle changes
cannot be provided by knowledge and skills. Motivation is a complex
process made up of internal and external factors (Kort, 1987). Many of the
self-care practices cannot be internalized durimg a short-term educational
program. External support should be provided by educators in the diabetes
education programs (Speers & Turk, 1981).

Flavin and Haire-Joshu, (1986) suggest that during the first attempts
to manage a complicated diabetes regimen, intense follow-up by
telephone, home visits, and /or clinic visits is essential. Estey (1990), used
intense follow-up for 10 weeks with NIDDM (4 telephone calls and a
home visit) following an education program. Results showed that
adherence to certain aspects of the prescribed diabetes treatment were
sustained. A person may persist with one aspect of treatment but not
necessarily with other aspects (Turk et al., 1986).

Estey et al. (1990) also suggested that less frequent contact may
sustain behavior changes. Contrary to this, however, Brownell et al.
(1978), and Glasgow et al. (1989) implied that low-intensity behavioral
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interventions might not be adequate to produce improvements in long-

standing, resistant habits, (lifestyle changes) such as diet and weight.
Hcowever, regular contact with the same health care professional has been
a successful intervention (Eckerling & Kohrs, 1984; Mazzuca, 1982).

In a review of behavioral strategies for chronic alcohol and drug
abuse, Hester, Nirenburg & Begin (1990), found that no single
intervention is adequate for everyone. Those who are socially stable,
benefit from short-term intense outpatient intervention while those who
do not have this stability, benefit from longer, intense inpatient
intervention. These findings may be applicable to those with diabetes.
They concluded that the closer the intervention was to matching the
individual needs, the greater the probability of a positive outcome.

As previously related, Dunbar et al. (1979) identified strategies that
enhance behavioral change. These included: reinforcement, reminders,
self monitoring, shaping and tailoring, goal setting and contracts.

Contracting has been used with some positive results for weight,
reduction, hypertension, smoking and exercise (Leslie & Schuster, 1991).
Wilson and Boyer (1988) found that a contract provided systematic follow-
up diabetes education, if the client was motivated. Morgan and Littel,
(1988) had negative results with the use of contracts in a group of older
NIDDM subjects. Mazzuca et al. (1986) used a combination of behavioral
techniques (contacts, goal setting, and systematic follow-up) and didactic
methods (lectures, discussion and audio-visual presentation). Results
showed that knowledge had not improved significantly compared to the
control group, but a prolonged effect (11-14 months) on skills and self-care
behaviors was achieved.

Small group educational meetings were found to improve diabetes
control in patients with NIDDM, 12 months after the intervention
(Raz et al., 1988). A diabetes self-help group was effective in maintaining
diabetes knowledge and control during the following 12 months
(Jennings, Morgan & Barnet, 1987). Setting practical goals and modifying
behavior seem to have a beneficial effect on the ouicome of diabetes
education. Without positive reinforcement, diabetes education appears to
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have little impact on diabetes control (Adamson & Gullion, 1986; Mazze,
Pasmantier, Murphy & Shamoon, 1985).

As a method of providing positive reinforcement, Ahring, Ahring,
Joyce & Farid, (1992) reported using a telephone modem to access directly,
the data stored in the blood sugar meters of 20 insulin using subjects. In
this controlled trial, continuous, specialized counseling by telephone was
provided. Results after 12 weeks showed a significant improvement in
diabetes control compared to the control group. There was improvement
on the other variables tested: weight, random blood testing and insulin
requirements, however these were not significant.

In an interesting study related to quality assurance, (Allanach &
Allanach, 1984) concluded that 100% attendance at a follow-up clinic was
not realistic. In this study, non-returnees to a diabetes clinic were
surveyed to find out why they had not kept their appointments. The
reasons were categorized as justifiable or not, and the problems for not
returning as resolvable or unresolvable. The authors recommended that
if follow-up attendance at the diabetes clinic fell below 60%, the reasons for
those not attending should be investigated because the system may be at
fault.

A position statement on Standards of Medical Care for Patients
with Diabetes Mellitus from the American Diabetes Association (ADA)
(1990), recommends that continuous care is essential to managing each
patient with diabetes. The frequency of visits are outlined and depend on
four criteria; the type of diabetes, the degree of blood sugar control, any
change in treatment, and the presence of complications. It is
recommended that a physician with a special interest in diabetes should
have daily contact with patients who are new on insulin and weekly
contact with those who are new on oral medication. Subsequently, those
with IDDM should be seen four times per year and those with NIDDM
twice a year.

Similar recommendations are reflected, in a more general way, by
the ADA, as guidelines for health professionals involved in the care and
education of people with diabetes and their families (American Diabetes
Association, 1992). The Canadian Diabetes Association Standards for



Diabetes Education in Canada are vague, suggesting only that the
education programs should include plans for follow-up (Standards for
Diabetes Education in Canada, 1988/89).

The importance of continuous, regular, periodic assessment for
those with diabetes is being emphasized more frequently (Graber, 1988).
Knowledge diminishes from lack of use, peoples interests and concerns
change, as do their lifestyles and situations. The diabetes treatment
regimen needs to be revised and information updated. Strategies help to
improve long-term behavior and adherence to treatment but they do not
provide a panacea (Pichert, 1990). “The quality of education may be more
important than the methods used” (Bartlett, 1985b. p. 668).

Mullen and Green, (1990) present a synthesis of literature on
educational and behavioral interventions in clinical preventive medicine.
Their findings show that if the five principles of education are used in
selecting and implementing interventions, their effectiveness is
predictable. The principles, based on educational philosophy, are adapted
from Neufeld, (1976), who cited his source in the World Health
Organization Study Group on Training and Preparation of Teachers in
Schools of Medicine and Allied Sciences, (1973).

The principles are as follows:

1. Individualize: allowing the subject to set their own pace for
learning and to have questions answered. Examples include: clarifying
information following discharge, telephone calls, program instruction
using a combination of audio and visual materials depenciing on personal
characteristics.

2. Relevancy: providing content and methods that are meaningful
to the subject’s characteristics and situation. Examples that demonstrate
this principle include assessing the subject’s needs, abilities, and home
situation. Providing material related to the subject cultural background or
ethnicity are other examples.

3. Reinforce: any action that rewards a desired behavior,
except for feedback. Praise, encouragement, and providing resource
materials are examples of this principle.
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4. Feedback: any action that demonstrates to the subject the amount

of progress he/she is achieving. Examples include answering questions,
self-monitoring, assessing acquired information.

5. Facilitate: means reducing the barriers to learning, so the subject
can take action to achieve the behavior. Referral, resources and assisting
subjects to integrate acquired information into their lifestyle would be
examples of the application of this principle.

Summary: Health and health related behavior is complicated by
many factors. Behavioral and lifestyle changes are necessary for those
with chronic conditions. It follows that the education of those with
chronic illness is a complex, on-going process. The literature indicates that
a combination of interventions may be more effective in producing long-
term changes in behavior than any single method. Health educators
must be sensitive and innovative in meeting the varying needs of their
subjects.
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CHAPTER 3

METHODOLOGY
The design and the research method of this study are presented in
this chapter. Sources of the data are outlined including the sample, the
setting and a description of the program. The instruments used for
collection of data are discussed, as are the procedures in data analysis.

Design of the Study

The purpose of this study was to determine if there is a need to
reinforce diabetes knowledge and performance skills in individuals with
diabetes, four to ten weeks following a diabetes education program. To
accomplish this, the researcher met with the subjects four to ten weeks
after they attended a Diabetes Edu: . ation Program (DEP). At this time, the
Diabetes-Related Knowledge Quiz was administered. Using criteria and
score sheets, two performance skills, Blood Sugar Monitoring and Meal
Planning were assessed. Finally using a structured question format, the
subject were interviewed for their perceptions of the need for educational
follow-up of knowledge and skills and how to obtain assistance.

Setting

The subjects were selected from those attending a comprehensive
four-day diabetes education program, which is affiliated with a 1300 bed,
active teaching hospital in Western Canada. The program is provided to
individuals with diabetes and their relatives or friends on a weekly basis.
Those who attend this Metabolic Day Care Center (MDCC) are referred by a
physician, are able to learn in a group setting and are required to
understand English or be accompanied by someone who does. The
hospital is in an affluent section of the city and these subjects may be more
advantaged than subjects in other programs in terms of education and
income.

Approximately 14 individuals, the majority from Alberta, attend
the course each week as out-patients. One or two of these may be in-
hospital patients. The program is held Monday through Thursday from
0715 to 1515 hours during the year except for one week twice a year
dedicated to a diabetes update for health professionals.



The staff at the center includes: a physician, two diabetic nurse
educators, two registered dietitians, a social worker, two secretaries and a
dietary technician. The director of the MDCC is an endocrinologist and
the coorinator is one of the registered nurses.

During the program, subjects are expected to gain knowledge and
skills in order to manage their diabetic condition when they go home. The
program includes general information about diabetes, the treatment, and
complications. The subjects gain experience in selecting their meals and
snacks from food that is available at the Center. A physician sees the
clients each day and a social worker provides counseling to families or
individuals upon request.

While attending the MDCC, the subjects and their significant others
are encouraged by the staff to practice self-management skills such as
planning and selecting their meals, blood glucose monitoring and insulin
administration. Group and individual instruction is provided by the
nurse educators and the dietitians. Guest lecturers include: a person from
the Canadian Diabetes Association; a specialist in exercise; and the social
worker who talks about adjusting to the diabetes condition.

Sample

The convenience sample consisted of 36 individuals with diabetes
mellitus who met the criteria and who volunteered to participate in the
six month study (August 1991 and January 1992). The following criteria
were used to select subjects for the study. They had to: ) be 18 years or
over; b) have completed the diabetes education program; ¢) understand
English; d) reside in the greater Edmonton area; e) have access to a
phone; and f) consent to be in the study.

From this sample, two groups were identified. They included: those
who are insulin dependent (IDDM) and those who are non-insulin
dependent (NIDDM). The literature suggests these two groups differ in
several ways. NIDDM subjects have a lower level of knowledge about
their condition than IDDM; NIDDM may not take their health problem
seriously; and health care providers spend more time with those who are
taking insulin (Manning & Lee, 1988; Teza et al., 1988).
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Instrumentation

To study the variables, knowledge, skills and characteristics of the
sample, data was gathered using the following instruments: Demographics
for Subjects with Diabetes; Diabetes-Related Knowledge Quiz; Blood Sugar
Monitoring Skill Checklist and Rating Scale; Criteria for Blood Sugar
Monitoring; Meal Planning Criteria, Score Sheet and Food Intake Diary. In
addition, Home Visit Questions were developed to assess the subjects’
perception of the need for reinforcement of knowledge and skills and their
knowledge of resources.

Demographic Information

A Demographic Information (Appendix 3) instrument, developed
by the researcher, included variables such as, age, gender, occupation,
marital status, education, previous knowledge of diabetes, treatment of
diabetes, family history, and limitations to learning. These are variables
that may influence the subiects’ diabetes knowledge and their ability to
perform skills (Hanrahan, 1988). This information enabled the
development of the subjects' profile.

Diabetes-Related Knowledge Quiz

The Diabetes-Related Knowledge Quiz (Appendix 4) was adapted
from a 24 question true-false test. Gilden et al. (1989) established content
validity, face validity and internal consistency of this instrument.
Cronbach’s alpha was used to measure reliability (0.69). To determine
content validity, the authors administered the test to health professionals
and compared their scores with patients.

This test was selected because validity and reliability were
established and it was relevant to the diabetes education program. The test
evaluated three areas of diabetes knowledge: a) general knowledge;

b) nutrition; and ¢) pharmacy. Subjects were required to answer
questions, true-false or not sure which assessed their level of confidence.
Two marks were given for the correct response, one mark for "not sure”
and no mark for an incorrect response. The test took 10 minutes to
complete.

For the current study, the quiz was reviewed for content and face
validity by three diabetes educators. Three individuals who had
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completed the program agreed to complete the quiz. Some items were
modified to relate more personally to the subject's experience or to
enhance readability. Four questions were added to the quiz: two in the
general knowledge section (questions 11 & 12) and two in the pharmacy
section (questions 5 & 6). The questions were added because they were
dimensions which had not been included in the original questionnaire.
Self-care Skills

The Blood Sugar Monitoring Skill Checklist and Rating Scale,
adapted by the investigator, follows the manufacturers’ recommendations
for use of the product and the Criteria for Blood Sugar Monitoring are
adapted from Yale (1989) (Appendix 5). Face validity and content validity
were established by three diabetes educators. Prior to using the
instrument in the study, three participants in the DEP agreed to perform
this skill. The checklist was pilot tested at this time.

The Meal Planning Skills Criteria and Meal Planning Skills Score
Sheet (Appendix 6) were adapted from an instrument developed by
registered dietitians at the University of Alberta Hospitals Fitness Center.
The instrument was used to score healthy food choices, which is also a
goal of the DEP. A pilot test was not undertaken.

Criteria for assessing meal planning skills includes the:

1. extent to which the client followed the Canada Food Guide.

2. extent to which the client followed the recommended meal and

snack pattern.

3. complex carbohydrates food choices.

4. fat content in the food choices.

Participants demonstrated meal planning skills by writing a seven-
day meal plan in a Food Intake Diary (Appendix 6). There were 46 points
allowed for each day, for a weekly total of 322 points. The purpose of the
food record was to find out if subjects were able to apply the general
concepts of meal planning given during the program and to assess their
overall eating patterns.

Home Visit Questions
The Home Visit Questions (Appendix 7) developed by the
researcher were based on course content and included: blood glucose
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monitoring, meal planning, exercise, medication, foot care, and acute

complications of high and low blood sugar. General guestions were asked
about the subject's personal need for follow-up, the timing of this follow-
up and the form it might take. Two questions relating to knowledge of
existing support services wete also part of the interview.

Two diabetes educators reviewed questions for content and face
validity. To improve the quality, suggestions for revisions, wording, and
use of the questions were requested. The revised questions were pilot
tested with two participants from the DEP who agreed to be interviewed
one month following their attendance at the program. Changes were
requested related to the relevancy to .ne course, the clarity of the questions
and the length of time required to complete the interview. Adjustments
were made based on the participants’ suggestions.

Access to Sample

Approval to proceed with the study was obtained from the
University of Alberta Hospital Ethics committees. To initiate the study,
the researcher met with the nurse educators of the DEP to familiarize
them with the purpose of the research and the selection criteria for the
subjects. To select potential subjects for the following week, the researcher
obtained client information, specifically related to the criteria, from the
secretary. In this way, over a 15 week period, the researcher screened 75
subjects.

The names of the subjects were subsequently given to the Diabetes
Nurse Educators. On the first day (Monday) of the DEP, the nurse
educators routinely assess the needs of all program participants
individually. During this assessment, individuals who were potential
subjects were invited to participate in the study by the nurse educators of
the MDCC who also screened the subjects for the study at this time. The
subjects were given an Information Letter (Appendix 1) explaining the
study. An appointment was made by the nurse educators for the
researcher to meet with interested subjects while they were attending the
DEP.
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There was one week when no subjects were recruited because the

principal contact at the MDCC was not available. In the remaining 14
weeks of participation, a range of one to six subjects were recruited per
week (an average of approximately 3 subjects per week).

One of the surprises of the study was the willingness of most
subjects to participate. Credit must be given to the nurse educators who
played a major role in recruitment. There were some subjects who
declined to participate, stating they were too busy, too stressed or were not
interested.

Data Collection

During the program

The researcher explained to each subject, the purpose of the study and
their role in it. This 20 minute explanation included information related to:
the data collection process; the instruments to be used; the time involved;
and confidentiality. Clients were informed that three to four weeks after
the program, the researcher would contact them by telephone to arrange a
visit, preferably a home visit, that was mutually convenient. When the
study had been explained, participants were invited to ask questions.

Subjects who volunteered to take part in the study, signed a

Consent (Appendix 2) and each was given a copy. A Food Intake Diary
was provided to every subject along with an explanation on how to
complete it. The diary is similar to one completed for the dietitian before
the clients come to the program. Consenting subjects completed a card
with their name, address, and telephone number. This information was
used to make the appointment for the home visit. Demographic
information from each subject was gathered at this time.

During the telephone call

Approximately four weeks following attendance at the DEP, each
subject was telephoned. The researcher reminded the subject to complete
the Food Intake Diary. An appointment was made for the interview, at a
mutually convenient time.

For the most part, arranging the appointment for the interview did
not pose a problem. In some instances, circumstances in the subject’s life



delayed the appointment, illness, a death, shift work, or a busy life
schedule. In some cases, the appointment had to be made at a time later
than originally expected, or the interview was conducted by telephone.
During the home visit
Each subject completed the Diabetes-Related Knowledge Quiz.
The researcher evaluated the Blood Glucose Monitoring Skill using the
checklist. The Food Intake Diary was collected, reviewed and clarified
with the subject at this time. Subjects were interviewed using the Home
Visit Questions . The visits took approximately one hour. The responses
were recorded using a tape recorder or paper and pencil.

Data Analysis
All instruments were handscorec:. Frequenty -distribution and
percentages were calculated on the demoy;: i) * & bles vor both groups.

Selected measures of central tendency and variaoslity were applied to the
total scores and to each of the three sections of the Diabetes-Related
Knowledge Quiz, the Food Diary and the Blood Glucose Monitoring Skills,
including mean, mode, median, frequency, percentages and range. Some
graphs were used to demonstrate the results more effectively. Frequency
distribution was used to analyze the Home Visit Questions.

Summary
This chapter included the design and research methodology used in
the study. Sources of data included the setting and the sample population
and a program description. The research instruments were discussed,
followed by the method of data collection. Validity, reliability and ethical
issues related to these aspects of the study were addressed. Finally, the
procedures used for data analysis were presented.



CHAPTER 4
RESULTS AND ANALYSIS

In this chapter, a summaiy of the study findings and the results
of the data analysis as they relate to research questions are presented.
The purpose of this study and the four research questions are outlined.
Statement of the Problem
The purpose of this study was to determine the perceptions of
subjects with diabetes regarding their need for follow-up support and
reinforcement of information four to ten weeks after completing a four-
day diabetes education program (DEP). The following questions guided
the research:
1. What knowledge and self-care skills do these subjects retain four
to ten weeks following the four-day diabetes education program?
2. What do subjects perceive their needs to be for knowledge and
self-care skills four to ten weeks following the four-day diabetss
education program?
3. What knowledge of existing support services do the subjects
have?
4. What type of support services do the subjects prefer?

Sample Characteristics

Sample Selection

During the designated data collection period, 44 individuals from
the DEP who met the criteria, volunteered to participate in the study and
signed the informed consent. A total of eight subjects did not participate
in the project for a variety of reasons. Three declined due to illness, two
went on vacation, two did not return the telephone calls and one had
personal problems. Data were collected from the remaining 36 subjects
August 1991 through January 1992.

38



Demographic Information

The frequency and percentage distribution of the subjects’ gender,
age, occupation and education are shown in Figures 1 to 4.

Gender. There were 20 (55.5%) females and 16 (44.4%) males
(Figure 1). This distribution is typical of diabetes in the total population.
Diabetes is more prevalent in females than in males (Lemay, 1988; Malin,
Fitzgerald, Wall, 1965). Males and females in the IDDM group were
divided equally (9 each). They included; eight Type 1 (six females / two
males) and ten Type 2 (three females / seven males). In the NIDDM
+.roup, 11 of the 18 subjects were female.

Age. The age of both groups ranged from under 40 to over 70
(Figure 2). Five IDDM subjects and one NIDDM subject were under 40
years. Three IDDM and four NIDDM subjects were between 41-49 years,
while four IDDM and seven NIDDM subjects were in the 50-59 year range.
There were tive IDDM and four NIDDM subjects between 60-69 and one
IDDM and two NIDDM subjects over 70.

Occupation. A total of 17 (9 IDDM / 8 NIDDM) participants were
employed (Figure 3). In decreasing frequency, 10 were retired, (4 IDDM /
6 NIDDM), six were homemakers, (4 IDDM / 2 NIDDM) and three were
unemployed, (1 IDDM / 2 NIDDM). There were none who were students
or who could be classified as ‘other’.

Education. The academic attainment of the subjects was reported
by the level of education (Figure 4). There were 34 subjects, (17 from each
group) who had completed high school. Of those, four (2 in each group)
reported having one University degree or more, five (2 IDDM / 3 NIDDM)
had completed college or technical school, and two (one in each group)
completed elementary school. These findings are typical of the Alberta
population. The mediar: number of years of formal education of Alberta’s
adult population is 12. 4 (Statistics Canada, 1989/90).



Figure 1
Gender of Subjects
12 4

B Mae
Female

2~
]
IDOM NIDDM
Types of Diabetes
Figure 2
8 W AJe of Subjects

<40 40-49 50-59 60-69 >70



Figure 3
10 - Occupational Classifications ot Subjects

B oM
NIDDM

v

Employed Retired Homemaker  Unemployed
Occupation

20 - Figure 4
Educational Attainment of Subjects

B oom
NIDDM

L

Elementary Secondary  College/Tech. Univ. Degree

Education

41



42
Supporting Data
The supporting data were provided by the subjects’ self-report. The

frequency and percentage distribution summaries of nine variables are
reported in Table 1. These items, identified in the literature, may affect the
acquisition of knowledge and skills. The variables include: duration of
diabetes, marital status, living with another person, visual or hesring
defects, diabetes management, attended the diabetes education program
with someone, lived with someone with diabetes, relatives with diabetes,
attended a previous diabetes education program.

There were 16 subjects (3 IDDM / 13 NIDDM) wha had diabetes for
less than one year. Three subject (2 IDDM / 1 NIDDM) had this condition
for one to three years. There were seven subjects (4 IDDM / 3 NIDDM)
who had diabetes for four to ten years. The remaining ten subjects (9
IDDM / 1 NIDDM) had been diagnosed for more than ten years. Only
three of the 36 subjects suffered any visual or hearing defects.

The marital status of the subjects was as follows: 15 males and ten
females were married; one male and two females were single. Two
females were divorced and six females were widowed and there were no
males in these categories. Six subjects (1 male / 5 females) lived alone
while an equal number of males and females (15) lived with other people.

In the group being treated with diet and insulin (IDDM), there were
eight subjects (2 males / 6 females) who had developed diabetes (Type I)
before the age of forty. Ten subjects (7 males / 3 females) who had late
onset diabetes (Type II). In the NIDDM group, there were nine subjects (4
males / 5 females) on diet only. The remaining 3 males /

6 females were being treated with diet and diabetes pills.

The majority of subjects (24) were aware of a relative who had
diabetes (11 males/ 13 females). However, only 12 subjects (5 males /

7 females) had lived with someone with this condition. There were 16
subjects (10 males / 6 females) who attended the diabetes education
program (DEP) with a support person. Twenty subjects (11 males /

9 females) had not attended a DEP previously.
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Table 1
Supporting Data
< one year 3 13 16 (44%)
1-3 years 2 1 3 (8%)
4 -10 years 4 3 7 (19%)
10 + years 9 1 10 (28%)
Males n=16 15 1 0 0
Females n=20 10 2 2 6
Total pi] 3 2 6
Living with another frequency %
Yes Males n=16 15 41.6
Females n=20 15 41.6
Total 30
No Males 1 30
Females 5 140
Total 6
frequency %
NIDDM
Diet only Males 4 11
Females 5 14
Diet & oral agents Males 3 8
Females 6 1z
Total NIDDM 18 50
[IDDM
Diet & insulin
Type 1 Males 2 6
Females 6 17
Type 2 Males 7 19
Females 3 _8
Total IDDM 18 50




Hearing or seeing defect frequency %.
Yes 3 8
No 33 92

Total 36
Attended with another frequency %
Yes Males 10 28
Females 6 16.5
No Males 6 16.5
Females 14 39

Total 36

Lived witl it

diabetes brequency %
Yes Males 5 14
Females 4 11
No Males 1 305
Females 16 44

Total 36
Relative with diabetes frequency %.
Yes Males 11 30.5
Femiales 13 36
No Males 5 14
Females i 19

Total 36
Attended previous program frequency %
Yes Males 5 14
Females 11 30.5
No Males 11 30.5
Females 9 25

Total 36




Diabetes-Related Knowledge and Self-Care Skill Results

In this section, the results of the Diabetes-Related Knowledge Quiz
and the self-care skills evaluation are reported and analyzed as they relate to:

Research Question 1.

What knowledge and self-care skills do subjects with diabetes retain

four to ten weeks following the four-day diabetes education

program?

Knowledge Scores

The Diabetes-Related Knowledge Quiz was used to evaluate the
subjects' knowledge of diabetes and its management. Total score for the
quiz was 56. The range of scores for IDDM subjects for total knowledge
was 43 (77%) to 54 (96%) and the median was 47 (84%). The range of scores
for NIDDM for total knowledge was 35 (62.5%) to 51(91%) and the median
was 48 (86%).

The box and whisker graph (Figure 5) illustrates these data in a
useful way to display differences in scores and to identify the subjects with
extreme scores. The box is drawn so that the upper and lower boundaries
are at the first and third quartiles. The line, drawn across the middle, is
the median. Circles show the highest and lowest scores and are joined to
the box by whiskers. The scores that fall one and a half box lengths beycnd
the upper or lower quartile, are marked by asterisks and are outliers
(Erickson & Nosanchuk, 1977).

Using the NIDDM quiz scores as an example, the median (middle
line) is 86%. The lower border of the box (first quartile) is located at 80%
and the upper border of the box (third quartile) is located at 89%. The
observations located one and a half box lengths (66.5%) beyond the upper
or lower quartiles are different from the scores in the box. This graph
illustrates that there are two NIDDM outliers at 66% and 62.5% and that
the IDDM have more overall knowledge than the other group.
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The quiz had three parts; General Information, Nutrition and
Pharmacy. The number of General Information items is 24; the median
score for the IDDM was 20 (83%) and for the NIDDM was 21.5 (89.6%).

There are 20 Nutrition items on the quiz. The median score for the
IDDM was 17.5 (88%) and for the NIDDM was 18 (90%) .

There are 12 Pharmacy items on the quiz. The median score for the
IDDM group was 10.5 (88.5%) and the median for the NIDDM was 8 (67%) .

Self-Care Skills Results

There were five subjects (2 IDDM / 3 NIDDM) who did not perform
the blood sugar monitoring skill. These five explained the procedure they
followed for blood testing, the calibration and the cleaning of their
respective machines.

A stem and leaf display was used to show the distribution of scores for
Blood Sugar Monitoring (Table 2a) and the Food Diary (Table 2b). The display
combines the characteristics of a bar graph and the data values of a table. The
stem appears in the left column, and the attached leaves in the right column.
The stem acts as the label for each line and provides the leading value to
which the leaves are attached to recapture the original data values (Maguire,
1986). This method tells the number of cases that are on each stem and what
the numbers are (Erickson & Nosanchuck, 1977).

Table 2a
$em and Leaf Display
Blood Sugar Monitoring Skill Range (%)
(Stem: tens
Leaves: us)

IDDM n=16 NIDDM n=15
100: 0000 100: 0
90: 00122336 90: 1233
80: 0666 80: 00023569
70: 29

(Median) Mdn=92 Mdn=85
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Table 2a shows there is one row for each stem. In the bottom row,

under IDDM, the row reads 80: 0666. The stem is 80 and the leaves are from 80
to 86. This means that one subject scored 80 (indicated by the “0”) ; three
subjects scored 86 (indicated by the “6's”). The IDDM median score for Blood
Sugar Monitoring was 92% and for the NIDDM was 84%. The median score
for the IDDM group's Food Diary was 83.5% and the NIDDM score was 86.5%.

Table 2b
Stem and Leaf Display
F Di %
(Stem: tens
Leaves: units)
IDDM n=18 NIDDM n=18
90: 0013 90: 0114
80 : 000345559 80: 0234677889
70 : (03788 70: 389
60: 2
Mdn =865

(Median) Mdn =835

A box and whisker display was used to compare the scores from the
Nutrition part of the quiz and the Food Diary (Figure 6). The results of
the Nutrition quiz and the Food Diary show that the NIDDM performance
on both were slightly better than the IDDM, except that the NIDDM had
two outliers on the quiz and one outlier on the Food Diary score.

Home Visit Questions
The home visit questions contain seven content areas and include:
blood sugar monitoring, meal planning, exercise, medication, foot care,
and complications of high and low blood sugar. In this section, the results
of the home visit questions are reported and analyzed as they relate to:
Research Question 2
What do clients perceive their needs to be for knowledge and

self-care skills four to ten weeks following the four-day diabetes
education course?
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Blood Sugar Monitoring (BSM)

The blood sugar may be tested by using a meter or visual test strips.

At the time of the interview, all subjects had some method of testing their
blood sugar. Twenty subjects (9 IDDM / 11 NIDDM) had meters that
required the strip to be wiped. Thirteen subjects (9 IDDM / 4 NIDDM) had
meters with strips that required no wiping, three NIDDM had no meter,
but were using visual test strips.

Three aspects of using the meters were evaluated: the blood testing
technique, the calibration, and cleaning. The blood testing technique was
evaluated by the subject’s adherence to the sequence of recommended
steps. The calibration procedure is setting the meter to a particular
standard. This procedure differs with each machine. Basically, the
procedure requires the user to match the code in the meter with the code
on the vial of test strips. The cleaning of each meter varies and some
machines do not require cleaning.

Difficulty

When asked if they had difficulties with the blood sugar monitoring
procedure, the 23 of the 36 subjects (13 IDDM /10 NIDDM) stated they had no
problem performing the blood testing procedure (Table 3). This group of
subjects also knew how to maintain and calibrate their machines. Two older
subjects over 70, one from each group replied they had difficulty; one NIDDM
had recent cataract surgery and the other IDDM demonstrated his skill with
the meter he owned, but expressed his preference for a simpler meter.

Jable3
Yes No Mayve
IDDM 1 13 4
NIDDM 1 10 z
Total 2 3 1

The remaining subjects (4 IDDM / 7 NIDDM), when asked about
difficulties stated “ No, but...” and were categorized as ‘Maybe’. The difficulties



they related were meaningful to them as individuals and not to the
procedures per se. These included:

1. hates to test because it makes the fingers sore

2. inability to get enough blood on the test strip

3. remembering to test

4. resented the cost of the test strips

5. unsure of how to read the visual strip, at times

6. questioned the frequency of testing (4 x / day) when the blood sugar

is in the normal range

Probing revealed difficulties not necessarily perceived as such by the
subjects. These were mainly related to the cleaning and the calibration
procedures. Five subjects (1 IDDM / 4 NIDDM) were not aware of or did
not remember receiving information related to calibration or cleaning of
their meters and had not read the instruction manual.

One older NIDDM subject was unaware that the visual strips she
was using were outdated and that she removed the blood from the strip
incorrectly. Another NIDDM subject, who depended on his wife to do the
blood test on him, had stopped testing altogether. The reason he gave was
that his blood sugar was now normal.

In general, the blood testing procedure was performed satisfactorily by
most subjects. The difficulties perceived by the subjects were relevant to

their needs and less related to the meter procedures.
Accuracy

The subjects were asked how they knew the results they obtained
from BSM were accurate. There are several quality control checks for
accuracy that the subjects may perform. As previously described,
calibrating the meter is one method of assuring accuracy. Other tests of
accuracy include: visual backup; retesting; and the use of a checkstrip.

The visual backup means that after the meter provides the blood
sugar reading, the test strip may be compared to a color chart. The rule of
thumb is the darker the color, the higher the blood sugar reading. A total
of 16 subjects (6 IDDM / 10 NIDDM) identified this as a test for accuracy
(Table 4). Three of the meters used by subjects in this sample, do not
provide this visual backup but rely on the meter for the reading.



Table4
Monitoring Blood S \ I
Visual Check
Strip Retest Strip Unsure Other Total
IDDM 6 2 3 2 5 18
NIDDM 10 1 2 ] 1 18
Total 16 3 5 6 6 36

Retesting or repeating the blood sugar test, another test for accuracy,
is not popular among those who dislike doing BSM. Three subjects
(2 'DDM / 1 NIDDM) suggested this method of checking for accuracy.

One manufacturer provides the checkstrip test for accuracy. A
control range of figures is installed in these meters, during the
manufacturing process. At the time of purchase, a recommendation
should be .nade to the purchaser to use the provided “checkstrip”. For
example, the meter range may be set between 4.2 and 5.7 millimoles.
Daily use of the checkstrip will determine if the meter is reading within
this range. There were (8 IDDM / 5 NIDDM) who owned this type of
meter and 5 subjects ( 3 IDDM / 2 NIDDM) su;gested it as a test for
accuracy.

In total, 24 subjects responded that they could use these three tests
for accuracy. Six subjects were unsure of how to check for accuracy and
six subjects provided responses categorized as ‘other ’. Their responses
included: a) they could feel when their blood sugar was low and therefore
knew the meter was reading accurately; b) they trusted their meters; c) the
meter had been checked in the MDCC.

Ore third of the subjects provided vague or no response to this
question. Meters should be checked for accuracy on a regular basis.
Subjective ferling or faith in the meter should be supplemented by
objective tests for accuracy.



Use of Information

Fourteen IDDM subjects stated they would use the information
obtained from blood testing to adjust their insulin. Four in this group did
not adjust their own insulin but had their physician do it during a return
medical visit. Of the 18 IDDM subjects, 8 said that they would also use the
blood test as a way to monitor their food intake.

There were thirteen NIDDM subjects who stated that BSM was a
method of regulating food intake. The remaining five stated that if their
blood sugar was out of range and they had been following their meal plan,
they would go to their physician. One subject had concluded that his
blood sugar was kept within normal range because of exercise.

Confidence

When the sur‘ects were asked if they were confident they were
blood testing correctly 32 subjects (17 IDDM / 15 NIDDM) expressed
confidence in their performance of this skill. The reasons they gave
included:

1. attended classes previously

2. sufficient practice sessions were provided in class

3. followed the procedure as instructed

Of the four subjects (1 IDDM / 3 NIDDM) who expressed concern
about blood testing, one lacked confidence due to visual problems.
Another two questioned testing four times per day when the blood sugar
was normal and one of these was unsure about reading the visual strip.
The last subject was unsure whether assistance was available from the
MDCC, if a problem developed.

Summary: Generally, the majority of subjects performed the BSM
prrr~dure very well. One older NIDDM who used visual test strips stated
« e had no problems. She was unaware that the strips were outdated and
thal the procedure she used to remove blood from the strip was incorrect.

Perceived difficulties included:

1. frequency of blood testing

2. unable to obtain enough blood for the strip.
3. establishing a new habit

4. cost of the test strips
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5. unsure of reading the visual test strip

6. hated doing the test because the fingers became sore
Observed problems included:
1. calibration procedure
. cleaning the meter
. outdated strips/ incorrect removal of blood from strip
. unaware of objective tests for accuracy
. stopped testing when blood sugar normal
. dependent on significant other to do the test
. limited use of instruction manual

N U W

Meal Planning

For those with diabetes, balancing the amount and type of food with
insulin and exercise is critical to the maintenance of good blood sugar
control.

Difficulty

When asked if there was any difficulty following a prescribed meal
plan the majority (28 subjects) expressed some kind of psychosocial
difficulties (Table 5). Most subjects related more than one difficulty
(30 IDDM / 34 NIDDM). The categories were similar for both groups
except 2 NIDDM complained of food costs and 4 new NIDDM felt hungry.
Two subjects stated that it had been a long time since they had felt hunger
and it was not necessarily a negative experience. As a result of attending
the class, all of these subjects now chose more appropriate foods to satisfy
their hunger.

There were 8 individuals (4 IDDM / 4 NIDDM) who stated they had
no difficulty following their meal plan. Reasons given for this included;
that food was not important to them; they were not tetrpted by it; or they
had no trouble disciplining themseives.

Twice as many IDDM than NIDDM said they found it difficult to
resist the temptation of foods which would violate their dietary
restrictions. More NIDDM than IDDM stated they felt their meals lacked
variety. The reason for this may be that the information provided in class
was too complicated or excessive and the subjects were unable to transfer it
to everyday meals. Most stores do not provide food in small quantities,
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and some couples or single subjects found purchasing food in small
amounts a problem.

Changing old habits, an irregular lifestyle, ar1 eating out are
constant problems. A few subjects had not eaten out since they had
attended class, due to unrelated circumstances or out of fear that they
would not make the right choices. Planning and preparing balanced meals
for a family, or for those who live alone, was another difficulty. Eating
alone was viewed as a problem by single subjects or those whose family
worked irregular hours. The miscellaneous category included the
problem of feeling cheated and having to think constantly about whether
a certain food was appropriate.

Tables
Diffi wing a Prescribed Meal Pl
for those with Diat
IDDM NIDDM Total

To resist temptation 6 3 9

No problems 4 4 8

Changing old habits 3 4 7

Lack of variety 2 5 7

Irregular lifestyle 2 4 6

Eating out 4 2 6

Planning and 2 2 4
Preparing meals

After dinner craving 3 1 4

Hungry - 4 4

Eating alone 2 1 3

Cost - 2 2

Miscellaneous 2 2 4

Total 30 M 64
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Measuring and Selecting Food

When asked how they were doing with measuring and selecting
food 34 subjects (17 IDDM / 17 NIDDM) responded positively, with
comments such as no problem, “feel confident”, “reasonably well”, “it's a
way of life”. The wife of one person managed the selection and measuring
because “if I didn't do it, he wouldn't bother".

Thirteen subjects (8 IDDM / 5 NIDDM) said that they had scales to
weigh food. Of these, (2 IDDM / 3 NIDDM) said they measured food most
of the time. Four stated it was a habit and one subject (NIDDM) stated that
she weighed because she did not want to cheat herself.

The remaining 23 subjects (10 IDDM / 13 NIDDM) stated that they
used the simpler methods of measuring, such as cups, spoons and relative
sizes, suggested by the dietitians in class. One recently diagnosed NIDDM
subject used all the methods of measuring so he would know the size of
portions to take when he was eating out.

Two subjects (1 IDDM / 1 NIDDM) indicated they had difficulty with
selection. One subject, formerly on oral medication for diabetes and now
on insulin, stated that she was afraid to try food that was not on the food
list. This is a list of foods in the five groups (grains/cereals; meats/cheese;
fruits/ vegetables; butter/ margarine; milk products). This subject had
been given a simplified list by the dietitian, but was unable to apply the
information to other food in the groups.

The NIDDM subject (an outlier) lived with his extended, ethnic
family. He did not believe that diabetes was the problem that people made
it out to be. Food was prepared by female family members who cooked
ethnic food for the whole family. Even if he believed in diabetes
management, selecting appropriate food would be difficult. He did say
that he did not eat large portions.

Subjects who have knowledge of food groups and who have

problem solving skills are usually able to select appropriate food.
Comments related to selection of food choices for IDDM included:

1. If unsure of the food content, takes smaller portions or avoids

the food

2. Lost the taste for sweets but likes salty snacks



Comments related to selection of food for NIDDM included:

1. Selecting recommended food difficult, due to cost

2. Follows the meal plan enough to maintain blood sugar in

normal range

3. Making better choices since attending class

The responses were generally positive, expressing confidence in
their ability to select and measure food well enough for their individual
needs. Some subjects indicated they were still learning to integrate the
meal plan into their lifestyle. Most of the comments reflect a reasonable
attempt to adhere to the meal plan since completing the program.

Confidence in Measuring and Selecting Food

When the subjects were asked if they were uncertain about and
believed they should know anything more about measuring or selecting
appropriate foods, 13 subjects (6 IDDM / 7 NIDDM) said they were
confident in their ability to select and measure food appropriately, at this
time (Table 6). Three subjects (2 IDDM / 1 NIDDM) were unsure. One
wondered if food labels were accurate; another expressed uncertainty about
the fat content in certain food, such as peanut butter; one (NIDDM) did not
understand the difference between the natural sugar and the added refined
sugar in fruit juice.

Table 6
for the Prescribed Meal Plan
No Yes Yes with reason
IDDM 2 6 10
NIDDM 1 7 10
Total 3 13 20

The remaining 20 subjects (10 IDDM / 10 NIDDM) provided reasons
why they were confident or not confident in their ability to perform these
skills.
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Summary of reasons:
[. The written meal plan is handy as a reference.
Meal plan is memorized.
Wife helps select and measure food.
Enough information provided in class
Confident in knowledge, uncertain about ability to follow meal

o W N

plan.

6. No problem at home.

7. Four male subjects ( 1 IDDM / 3 NIDDM) who had lost an
amount of weight, were uncertain why they were unable to lose
any more, even though adhering to their meal plans.

The written freal plans, support person, skills learned in class, and
memorizing their ineal plan helped subjects sustain their behavior four to
ten weeks following diabetes education.

Confidence in Food Selection When Eating Out

There were 11 subjects (5 IDDM / 6 NIDDM) who expressed
confidence in their ability to select and measure food when eating out, but
all subjects had concerns about this situation.

The following summarizes the comments related to this topic:

1. Constantly have to make thoughtful choices (4 IDDM/6 NIDDM).

2. Food was tempting but tried to make appropriate choices

(4 IDDM / 3 NIDDM).

3. Concerned about ingredients in food combinations (3 IDD%?)

4. Didn't follow meal plan when eating out (1 IDDM/ 2 NIDDMj.
One IDDM allowed herself one free day per week.

5. Easier to eat out with advanced knowledge (2 IDDM / 1 NIDDM).

6. Appropriate choices were not always available (1 IDDM /

2 NIDDM).

7. A frightening experience because of the temptation or fear of
making the wrong choice (1 IDDM/ 1 NIDDM).

8. No problem-hadn’t eat out much (1 IDDM/ 2 NIDDM).

9. Friends (Host) try to accommodate diet needs (1 NIDDM).



Confidence in Food Selection When I11

When the subjects were asked how they would manage if they
were ill, the IDDM knew more about food selection on sick days, than the
NIDDM (Table 7a). Most people prefaced their statements with "I'm
hardly ever sick”. Subijects frequently indicated they would deal with it
when they became ill.

Table 7a
F lection on Sick D
Knows Partially Knows Forgot
IDDM n=18 n 4 k}
NIDDM n=18 6 3 7
Total 17 9 10

A total of seven subjects from both groups said they had the
reference from class for this topic at hand, and four from the two groups
said they would go to the doctor after a day or two, but none of these could
remember exactly how to treat themselves when ill. When these figures
were divided by gender, the females knew more about selecting food
during illness than the males (Table 7b).

Table7b
Food Selection on Sick Days by Gender
Knows Partially Knows Forgot
Males n=16 3 6 7
Females n=20 9 7 1
Total 12 13 11
Exercise
Difficulty

The responses to the question of whether regular exercise
(20 minutes, 3 times per week) was difficult are summarized in Table 8
Nine subjects stated they were not interested in exercising. There were
twenty who stated they exercised regularly, while eight subjects claimed
that the exercise they did was unplanned, which meant activities of daily
living or working. The following reasons were given for not exercising;
the weather, particularly the winter, didn’t like it, and fear of the effects.



Table 8

0 a Regular Exercise Schedule
(20 minutes 3 x/ week)
Yes Difficulty No Difficulty Unplanned Exercise
IDDM 3 9 6
NIDDM [ 1 1
Total 9(25%) 20 (55%) 8 (22%)

Effects of Exercise on Blood Sugar

When asked if exercise effected their blood sugar, 20 subjects
(14 IDDM /6 NIDDM) stated they had experienced the symptoms of low
blood sugar as a result of exercise and had monitored their blood sugar
simultaneously observing these effects (Table 9). This question was asked
because subjects who have experienced the positive consequences of
exercise may be more inclined to exercise and to practice it safely more
often than those who have not experienced the benefits. On the other
hand, subjects who experience the negative effects of exercise, may be
discouraged from exercising.

Tabie9
Eff f Exercise on the B!
Yes No Unsure
IDDM u - 4
NIDDM 6 1 1
Total 20 1 15

Use of Information

The information about exercise provided in the MDCC class
emphasizes the benefits of exercise for those with diabetes and the safety
precautions to take. All subjects, fgm boh groups who exercised
regularly, had experienced its benefits ard stated that they felt better for
exercising. The nature of the responses differed between the
two groups.
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The 14 IDDM said that they planned exercise atter eating and/or

carried extra food, indicating that they knew how to prevent and treat
symptoms of diabetes resulting from exercise, if they developed (Table 9).
Six of these IDDM subjects chose not to adjust their insulin dose for
exercise and two subjects indicated that they would adjust their insulin
dose, if necessary. The remaining six subjects did not mention adjusting
insulin as a method of managing exercise.

The four IDDM subjects who were unsure of the effects cf exercise
on their blood sugar, knew that exercise was beneficial, but could not
remember exactly why. They did not remember the problems that exercise
might cause or how to prevent them. These subjects did not participate in
any planned activity.

The 11 NIDDM did not know the effects of exercise on their own
blood sugar but remembered the safety precautions received in class on
how to treat the side effects of exercise should they develop. They were
told in class to carry food when they were away from home or when
exercising, and to plan activity after eating. All of these subjects said they
tried to remember to practice all or some of these suggestions. One elderly
subject said, she exercised three times a week because she had been
instructed to do so and felt better for it. She had forgotten the possible
effect of exercise on the blood sugar and how to prevent it.

Summary: All the IDDM subjects except four were knowledgeable
about the benefits of exercise and knew of some way to manage it. The
four who were not aware of the effects of exercise on their blood sugar and
who had forgotten the reasons for exercising, managed it by not exercising.
All the NIDDM but one claimed to remember the instructions about
exercise provided in class and said they tried to practice the suggestions
although most of them were unaware of the effects on their blood sugar.

Confidence

When the subjects were asked if they were unsure about anything
related to exercise that they believed they needed to know, 13 IDDM stated
they were certain they understood what they needed to know for the
exercise they did. Five of these had concerns. In the NIDDM group, 13



affirmed confidence in their knowledge about this subject while five
claimed to have uncertainties.

IDDM Concerns

One recently diagnosed subject was uncertain about what his body
needs were during exercise, two subjects were unsure if they needed to
know more about the effects on their body of a specific kind of exercise,
such as weight lifting. One was unsure of adjusting the insulin dose. One
subject was afraid to exercise due to the consequences of low blood sugar
reaction which she experienced. With reactions, she had a tendency to eat
until her normal feelings returned, rather than taking a certain amount of
food and then waiting for her blood sugar to increase.

NIDDM Concerns

One subject was concerned about being able to treat the effects of
exercise in time; one wanted to know if she could test her blood sugar after
exercise which was not at the regular testing time; two subjects knew that
exercise benefited the condition, but did not remember why; one did not
remember the effects of exercise on blood sugar.

Summary: About half the subjects in both groups reported
exercising regularly. Many knew the benefits of exercise but some were
not aware of the effects of exercise on their blood sugar. The IDDM were
more knowledgeable and confident in their ability to manage exercise
although most of the NIDDM remembered some safety precautions they
received in class.

Medication
Insulin

" There were 18 IDDM subjects (eight Type I / ten Type II). Nine of
these individuals (two Type I /seven Type II) were put on insulin prior to
or during the DEP.

Difficulty

Each morning, during the DEP, all of the subjects requiring insulin,
have the opportunity to draw and administer their own insulin with
assistance until confidence and skill mastery are demonstrated.



When asked if they had difficulty measuring insulin, 13 subjects
said they did not. Two older subjects found this procedure simplitied
since using an insulin pen and one found drawing insulin from a single
bottle (pre-mixed insulin) easier. Initially, one subject required family
assistance because of a temporary visual impairment due to the diabetes.
Establishing a new habit of two injections a day had been a problem for
one subject.

Confidence in Measuring Accurately

The majority of subjects (15) thought they drew their insulin
accurately. One subject claimed to have overdrawn the dose, at first, but
had corrected this problem. Those subjects (2) using insulin pens, found
they could dial the dose easily.

Use of Information

When asked how they used the information about insulin
provided in class, the nature of the responses were different between the
two groups of insulin dependent subjects. All of the Type I subjects (8)
indicated they found the class on adjusting the insulin dose to be
beneficial. One subject who had not attended any diabetes education
classes for 15 years was enthusiastic about using this new concept. Five of
these subjects suggested they had found knowing the peak action of
insulin valuable, as they had forgotten the details or the information was
new.

Six of the ten Type II subjects stated that they would use the
guidelines learned during the DEP, to adjust their insulin dose. They felt
confident about managing minor blood sugar fluctuations by adjusting
their dose. Two of the remaining 4 subjects, who were new on insulin,
said their blood sugars were normal and they had not adjusted theiz
insulin dose, during this time. Two others did not feel comfortable
adjusting the dose by themselves. Two of this total had received help by
telephone from an in-hospital diabetes educator to adjust their insulin
dose.
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Confidence in Using Insulin Safely

There were 15 subjects who indicated they were confident that they
gave insulin safely. Two of this group added they had no uncertainties as
long as their present treatment regimen did not change. One person was
still afraid that she might not be administering insulin safely.

Two questions about safe insulin adminstration were:

1. If there was a problem with insulin administration was the

MDCC accessible for questions?

2. What do you do if you forget to take your insulin?
Oral Medication

Difficulty

Initially, there were 8 subjects on oral medication. When asked if
there was any difficulty taking the oral diabetes medication, one subject
had to have this medication discontinued by the family physician, as a
result of low blood sugar. Two others had their dose reduced for the same
reason. The remaining five subjects had no difficulties with their
medication.

Confidence in Taking Medication Safely

Six of the seven subjects on oral medication stated they were
confident about taking their medication safely. One older subject had
taken a double dose of medication to compensate for a larger than normal
breakfast, and subsequently experienced low blood sugar, which was
remedied by the intake of food. Since that experience she had taken the
prescribed dose and followed the meal plan very closely.

Foot Care

Difficulty

There were 17 IDDM who had no difficulties and one stated the
neuropathy in his feet had improved since starting insulin. In the
NIDDM group, 13 subjects stated they had no problems with their feet.
Five NIDDM subjects had foot conditions that are potential problems for
those with diabetes. The problems included: numbness, burning, calluses
and cracked heels, chronic ingrown toenails, and the inability to cut
toenails due to poor vision. These subjects were aware of the inherent
problems and were attending to their feet.
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Confidence in Providing Foot Care

All of the IDDM subjects (18) had confidence in their own ability to
care for their feet or to judge whether they needed additional assistance if
foot problems developed. Several subjects said that the films presented in
class had been explicit. There were 17 NIDDM subjects who had no
difficulty with foot care. One NIDDM subject did not believe that the kind
of care suggested in class was necessary on a daily basis.

High Blood Sugar (HBS)

All 36 subjects had high blood sugar before being diagnosed. If the
prescribed treatment is followed, the blood sugar should be brought under
control. All subjects were asked if they had experienced this problem since
starting their treatment. There were more subjects who had not
experienced this problem. Table 10 summarizes their responses.

Table10
Subiects Experiencing High Blood S
since Beginning T :
High Blood Sugar Yes No Total

(HBS) (Group A) (Group B)

IDDM 9 9 18
NIDDM 3 15 18

Total 12 24 36

Difficulty with HBS - Group A

Group A subjects (12) who responded ‘yes’ were asked what
difficulties they had as a result of HBS. They responded by providing the
cause of this problem: irregular lifestyle, overeating, uncontrolled appetite
and cravings, not blood testing regularly, physical illness, stress, attitude,
having to start on insulin.

Use of Information to Treat HBS - Group A

All of the subjects in Group A provided appropriate responses
related to using the information provided in class: adhere to meal plan,
blood test, go to the doctor if treatment was not working. The IDDMs
added they might adjust their insulin dose, if warranted. Further
comments included:
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1. adjustimg insulin dose does not solve the problem of overeating.

2. regular blood testing is better than relying on feelings to detect

extr@nes of blood sugar.

3. adjpusting insulin provides more freedom and independence.

Que subject had considered the strategies to reduce blood sugar
pivided in class, but admitted that he had not been able to practice them
successfully.

Use of Information to Treat and Prevent HBS - Group B
The IDDM (9) in Group B said they knew what to do to treat HBS
based on the information received in class. Upon probing, four subjects
had limited knowledge about the causes and symptoms.

There were 15 NIDDM who had not experienced HBS. Five of this
group said they would just go to their physician if the problem persisted.
Five NIDDM said they would follow the recommended treatment. Four
did not remember hearing about this subject at all and one did not want to
know.

When the subjects in Group B were asked how they would prevent
HBS, 9 IDDM said they would follow the treatment plan, giving examples
of the actions they would take.

There were 14 NIDDM in this group (13 recently diagnosed) who
said they knew that following the recommended treatment would prevent
HBS. One did not know. Additional comments included:

1. the treatment works for you.

. in two weeks my blood sugar returned to normal.

. modify your lifestyle to include the treatment.

. accept the diagnosis and be positive.

. if you follow the treatment and your blood sugar remains hig".
go to the doctor.

Confidence in Preventing and Treating HBS - Group A

All the NIDDM (3) in this group were confident they knew how to
treat and prevent HBS. The IDDM (9) were confident in their knowledge
of prevention and treatment, but practicing a few of the strategies was a
problem for some. One was afraid to adjust insulin dose. One admitted
he had never accepted his diabetes and was not committed to following
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the treatment. His blood sugar remained high. Another who had rejected

the diagnosis for ten years said, the sooner you can accept the diabetes and
follow the treatment, the better vou feel.
Confidence in Preventing and Treating HBS - Group B

The nine IDDM wer ' confident that following the prescribed
tresiment would prevent HBS. All of the subjects said they felt contident
about how to treat this problem.

Seven of the NIDDM said they were confident they knew how to
prevent and treat HBS. One did not know. The remaining seven had
questions about the causes, the symptoms and the treatment of HBS.

Low Blood Sugar (LBS)

A total of 25 subjects (Group C) had experienced low blood sugar
(LBS) Those who had not experienced this problem are Group D. Table 11
summarizes the results.

Table11
Subjects Who Have Experienced
Low Blood Sugar
Low Blood Sugar Yes No Total
(LBS) (Group C) (Group D)
IDDM 15 3 18
NIDDM 10 8 18
Total 25 1 36

Difficulty with LBS - Group C

Five of the 15 IDDM who experienced LBS, said that it had not
been a problem. Another six subjects had been able to treat the first
physical symptoms quickly or had identified it when monitoring blood
sugar. Four subjects stated that they had difficulty with severe reaction.
The following comments describe their feelings during a LBS reaction. It
causes:

1. panic and she continues to eat until she feels better.

2. ‘butterflies’ in the stomach and you know your brain isn’t

working.
3. random thought patterns and being physically incapable of action.
4. forgetting and an inability to move physically.
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There were 10 NIDDM who were able to recognize and treat the LBS

quickly. Two of these subjects had been frightened by the severity of their
reaction. Another stated he had discovered the LBS when monitoring, but
did not feel any symptoms.
Use of Information to Treat LBS - Group C
All the subjects in Group C responded appropriately to this
question. The IDDM responses reflect greater insight into managing LBS
than the NIDDM.
NIDDM responses:
--take some juice or quick acting sugar
IDDM responses:
--take a sweet followed by a starch
--carry food with you, when away from home
--try to prevent LBS by following the tréatment plan

Use of Information to Treat LBS - Group D

All subjects in Group D who had not experienced LBS responded
that they would take something sweet. They provided examples of the
kinds of food that would be suitable.

Confidence in Prevention and Treatment of LBS - Greup C

All the subjects who experienced LBS (15 IDDM / 10 NIDDM),
expressed confidence in knowing how to prevent this problem. All IDDM
subjects (15) in Group C, were confident they knew how to treat LBS and
that they would probably adjust their insulin dose. Three subjects
expressed uncertainty at being able to treat themselves, in the event of a
severe reaction.

:DDM subijects (10) specified the reasons for their LBS. These were

a) not eating before exercise; b) taking an extra diabetic pill; c) forgetting to
snack; d) not eating on time; and e) not following the treatment plan.

Confidence in Prevention and Treatment of LBS - Group D

All subjects in Group D (3 IDDM / 8 NIDDM) stated that if they
followed the recommended treatment, they believed LBS could be
prevented. The three, recently diagnosed and elderly IDDM, expressed
confidence in their ability to treat this problem. None of these mentioned
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adjusting insulin dose as an aspect of treatment perhaps because they went

to their physician to have this done. All the NIDDM in this group stated

they would be able to manage LBS except one who was uncertain about
recognizing it.

Knowledge and Preference of Resources

In this section the results and analysis of the client’s knowledge of
resources as they relate to Research Questions 3 & 4 are reported.

Research Question 3

What knowledge of existing support services do subjects have?

Research Question 4

What type of support services do subjects prefer?

Blood Sugar Monitoring

When the subjects were asked the resource they would contact if
their meters were not measuring the blood sugar test correctly, a total of 25
subjects (13 IDDM /12 NIDDM) replied with a single answer. The

remainder provided more than one response (5 IDDM gave 14 responses /
6 NIDDM gave 11 responses). Table 12 summarizes the responses.

Tabie12
Knowledge of R for Blood Sugar Monitori

Resources
Seller
MDCC

Family Physician
Instruction Manual
Manufacturer

;
:

Total
18

[y
o

N e W

Drugstore -

Canadian Diabetes Association (CDA) 1
Medicenter, Laboratory .

Self 1

o W NN WoN®

8
6
6
4
3
2
2
1

When asked who they would prefer to contact if their blood glucose
machine was not working 28 (14 IDDM / 14 NIDDM) preferred the
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resources selected in the previous question. Exceptions to this were five

subjects (3 IDDM / 2 NIDDM) who preferred the MDCC because they "dealt
with this all the time". One of these subjects questioned if MDCC was
available as a resource after classes. Two subjects mentioned the "self" as
the preferred reference and one did not have a preference.
Meal Planning

When asked who they would contact if they were having difficulty
with the meal plan, 31 subjects stated that they would contact the dietitian
at the MDCC because they had been invited to do so. Four said they would
call their family physician and one was not sure. Thirty four subjects said
they preferred the dietitian at the MDCC, one preferred individual
problem solving and one preferred the family physician.
Exercise

Table 13 summarizes the subject’s responses when asked if they
could identify any resources in the community that provide exercises
which they might use.

Jable13
Knowledge of Resources for Exercise
Identified community  Could not identify Total
resources community resources
IDDM 15 3 18
NIDDM 13 3 18
Total 28 8 36

Table 14 summarizes the kind of exercise the subjects preferred.
The majority of subjects stated they preferred an independent choice of
activity such as: working around the house, outdoor activities, stationary
bicycle. Eight subjects preferred walking. Five subjects were actively using
a community resource at the time of the interview. Nine subjects were
not interested in exercise because they: lacked motivation, did not like to
exercise, or did not like to exercise alone.
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Table 14
Exercise preference
Independent Walking Community No Interest Total
Resources
IDDM 8 4 3 3 18
NIDDM 6 3 2 6 18
Total 14 5 9 36
Medication
Insulin

There were a total of 18 subjects who were using insulin to treat
their diabetes. When asked who they would contact if a problem related .0
insulin administration developed, 11 subjects stated someone with
expertise in this area, such as a diabetes nurse or physician or the MDCC.
Five subjects said they would go to their family physician. Two
individuals who lived in the rural area said they would contact the
community nurse.

When asked who they would prefer to contact with this problem,
15 subjects said a diabetes expert who was accessible. Three subjects
preferred their family physician. Two of this total specified that they
would not go to their family physician with this problem.
Oral Medication

There were nine NIDDM subjects were being treated with oral
diabetes medication. When asked who they would contact, if a problem
related to their medication, developed, all of these individuals stated they
would contact their family physician and preferred this resource.
Foot Care

For problems related to foot care, all subjects, in both groups said
they would go to their family physician or a foot doctor depending on the
problem. In both groups, the subject stated they preferred these same
resources.
Uncontrolled Blood Sugar

When asked who the subjects would contact if they were unable to
control their blood sugar, two resources were cited by both groups: MDCC
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and the family physician. There were ten IDDM subjects who stated they
would contact the MDCC while seven subjects said they would contact
their family physician for uncontrolled blood sugar (Table 15a). When
asked who they would prefer to contact for this problem 12 IDDM said the
MDCC and six preferred their physician (Table 15b). The IDDM gave the
following reasons for consulting the family physician with this problem:

a) a referral would be made if needed; b) the cause of the uncontrolled
blood sugar would be determined; ¢) they trusted their family physician; d)
their physician was accessible.

Table 15a
Resources to Contact for
nfrolled Bl
MDCC Family Dr. Either ‘otal
IDDM 10 7 1 18
NIDDM 4 1 - 18
Total 14 21 1 36

In the NIDDM group, four subjects stated they would contact the
MDCC and 14 subjects would consuit their family physician with this
problem (Table 15a). Six NIDDM stated that they would prefer to contact
the MDCC while 10 preferred to consult their physician for the problem of
uncontrolled blood sugar. The reasons for going to their own physician
were: a) a referral would be made if needed; b) their physician was
accessible; ¢) they had been instructed to do so.

Table13b
Preferred Contact for
Uncontrolled Biood Sugar
MDCC Family Dr. Either Total
IDDM 12 6 18
NIDDM [ 10 2 18
Total 18 16 2 36

Need for Follow-up
When asked if they had a personal need for follow-up, five of the 18

IDDM subsjects (28%) responded negatively (Table 16).
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1. One subject was still trying to integrate the new concepts into her
lifestyle, but wondered if the MDCC was accessible following the
DEP.

2. Another subject would contact his own physician for advice
regarding follow-up education.

3. One other stated that unless his regimen changed or he had to
travel, he could manage independently.

4. Two subjects had several return visits to the clinic physician tor

insulin adjustment, but neither seemed to consider this

follow-up.
Table 16
Subjects Perceived Need for Follow-up
Follow-up Yes No
IDDM 13 5
NIDDM 10 8
Total 23 (64%) 13 (36%)

There were eight of the 18 NIDDM subjects (44%) who responded
‘no’, when asked if they had a personal need for follow-up. All of these
subjects were newly diagnosed (6 males /2 females). They all stu..d that
they believed if they followed their treatment regimen, i.e. the meal plan,
and no changes occurred, they would manage. This number included one
male who did not believe diabetes was a problem and one female who said
she had not been ‘invited’ back for follow-up.

When asked what kind of follow-up they would prefer, seven
IDDM subjects suggested a haif to one day program one to six months
following the education program. The purposes of this visit would be to
assess progress, to adjust treatment and to have diet counseling. The
range suggested for a follow-up refresher course was one to four years with
the majority favoring one to two years. Ten NIDDM proposed various
times for follow-up to occur ranging from 3 months to two years. The
majority of these favored a return after one year.



Reasons Suggested for Follow-up
. To motivate in helping regain control
. To update information, skills, new trends, products, etc.

1
2
3. To review forgotten information
4. To discuss feelings

5. To check progress and revise goals

6. To provide advanced information, not repeat the same classes
7. Assist with integrating treatment into lifestyle
8

. To correct misunderstandings

Suggested Methods

1. Telephone access would be helpful.

2. Group experiesice: 10-12 people discussing issues, sharing
information and problem solving, with fewer lectures.

Summary

A summary of the findings and the analysis of the data as they
related to the four research questions have been discussed. Included are
the sample characteristics, the results of a diabetes-related knowledge quiz
and two self-care skills, blood sugar monitoring and the food diary.

The analysis includes data from the home visit interviews
involving seven content areas: blood sugar monitoring, meal planning,
exercise, medication, foot care and the complications of high and low
blood sugar. In addition, the subjects’ knowledge of the available
resources and their preferences were analyzed. Conclusions, discussion
and recommendations are addressed in Chapter 5.



CHAPTER 5
CONCLUSION, DISCUSSION AND RECOMMENDATIONS

A summary of the thesis, conclusions, discussion and
recommendations for the study are presented in this chapter. The first
section includes a summary of the purpose, methodology, data analysis
and findings of the study. The conclusions and discussion are presented
in the second section. The recommendations are in the final section.

Summary of Thesis

Purpose

The study was designed to gather information about the subjects’
perceptions of the need for follow-up support for learning, four to ten
weeks after a Diabetes Education Program. Follow-up reinforcement of
knowledge and skills has seldom been a systematic part of a DEP. Those
people with chronic diseases, such as diabetes, are required to integrate
complex, self-care practices into their lifestyle to maintain health. Health
related behaviors are influenced by a variety of factors which help or
hinder the performance of these demanding self-care behaviors.

Methodology

Design of the Study
To gather data for this study, the researcher met with the subjects

four to ten weeks following the diabetes education program. The subjects

75

were given a Diabetes-Related Knowledge Quiz. Using criteria and a score

sheet, two self-care skills: Blood Sugar Monitoring and Meal Planning
were assessed.
A structured question format was used to interview each subject.

The interview qu.«*."» -elated to the content material from the diabetes

education program. Fin-ly, the subjects” knowledge of resources and
preference for accessing them.



76

Sample

The subjects were selected from those attending a four-day diabetes
education program. Data were collected from a convenience sample of 20
females and 16 males who met the selection criteria. Two equally
distributed groups were identified and included: those with insulin
dependent diabetes mellitus (IDDM) and those with non-insulin
dependent diabetes mellitus (NIDDM).

Nine subjects, in the NIDDM group,were being treated by meal
planning alone and the remaining nine were treated by meal planning
and oral diabetes pills. The IDDM subjects were further grouped: eight
with Type I and ten with Type II diabetes. Type I diabetes, is usually
diagnosed before the age of 40 and necessitates treatment with insulin.

The age vanged from under 40 to over 70 with most subjects in the
50-59 year range. One half of the subjects were employed and one third
were retired. All subjects except two had completed high school. There
were 16 subjects who * 1d been diagnosed for less than one year and 10
subjects who had diabetes for more than 10 years.

70% of the cubjects were married and 80% did not live alone.

Most of those who lived alone were female. 70% of the females

attended the MDCC alone while 63% of the males were accompanied by a
support person. 24 of the 36 subjects knew a relative with diabetes but had
not lived with anyone with this condition. More than one half the
subjects had not attended DEP previously.

Data Collection

During the program, demographic data were collected. Consenting
subjects were provided with a Food Intake Diary to complete prior to the
interview. Four to ten weeks after the program, the subjects were
telephoned to arrange a home visit and reminded to complete the Food
Intake Diary. During the home visit, subjects completed the Diabetes-
Relate¢ Knowledge Quiz. The Blood Sugar Monitoring Skill was assessed
and The Food Intake Diary was reviewed. Subsequently, the subjects were
interviewed.
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Instrumentation

There were three parts to the diabetes-related knowledge quiz:
general information, nutrition and pharmacy. A skill checklist, rating
scale and criteria were used to assess the blood sugar monitoring skill.
Criteria adapted from an instrument developed by registered dietitians
were used to evaluate the meal planning skills. The home visit interview
questions were based on seven content areas from the DEP. Topics
included blood sugar monitoring, meal planning, medication, exercise,
foot care, and the complication of high and low blood sugar. The subject’s
knowledge of resources was also recorded.

Data Analysis

All instruments were scored manually. Frequency distribution and
percentages were computed on the demographic data. Selected measures
of central tendency and variability were applied to the quiz, and the skill
performances. These included the mean, mode, median, range, frequency
and percentages. Frequency distribution was used to analyze the data from

the interview questions.
Summary of Findings

A summary of the findings will be addressed as they relate to the
research questions.

What knowledge and self-care skills do these subjects retain four to

ten weeks following the four-day diabetes education program?

The Diabetes Related Knowledge Quiz consisted of three parts:
general information, nutrition and pharmacy. The total score results
showed that the median for IDDM subijects was 84% and for NIDDM
subjects was 86%. Although the median for NIDDM was higher than the
median for IDDM, there were more IDDM subjects above the median and
more NIDDM subjects below the median. Based on the total score results,
all subjects in both groups correctly answered more than 75% of the
questions, except for two NIDDM. These two subjects answered more than
60% of the questions (Figure 5).

The results were similar (75% +) on the general information section
of the quiz, except that one subject in each group answered only 2/3 of
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these questions. On the nutrition section of the quiz, all IDDM subjects

answered 80% or more of the questions, except one subject whose mark
was 70%. This person was a recently diagnosed senior, whose wife
prepared the meals.

All the NIDDM subsjects, except two, answered more than 80% of
the questions on the nutri:.on section (Figure 6). One of these had an
elementary education and the other lived in an extended, ethnic family
situation and did not believe diabetes was a problem.

All but two subjects from each group attained 75% or more on the
Food Diary (skill). The two IDDM subjects had correctly answered all the
questions on the nutrition section of the quiz but had difficulty following
the meal plan, as did all subjects (Figure 6). The same two NIDDM
subjects who scored low on the nutrition quiz scored low on the Food
Diary.

Thirteen of the 18 IDDM subjects correctly responded to 75% or
more of the pharmacy questions. Of the five subjects who did not answer
more than 75% of the questions, four were new on insulin and two of
these subjects were newly diagnosed. One subject had diabetes for 47 years
and may have found it difficult to change her knowledge base.

There were eight of the 18 NIDDM subjects who answered 75% of
the pharmacy questions. Five of these subjects were recently diagnosed
and on diabetes pills. There were 10 subjects all recently diagnosed, who
were being treated by diet. Seven of these subjects obtained less than 75%.
The information about pharmacy would not be meaningful or useful to
subjects being treated by only diet.

The Blood Sugar Monitoring (BSM) skill was performed well by
all but one NIDDM subject (Table 2a). This subject was a senior who was
unable to see the figures on the meter, due to recent cataract surgery.

Diabetes knowledge and skills are required for management of
diabetes, however, values, beliefs and confidence in one’s ability may be

more important factors in whether the information will be learne and
applied. Based on the results of the Diabetes Related Knowledge Quiz and
the assessment of skills, it is judged that the majority of subjects in both
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groups retained sufficient information ai the time of the interview to

meet their diabetes needs.

What do clients perceive their needs to be for knowledge and
self-care skills four to ten weeks following the four-day diabetes
education course?

1. The performance and confidence level was high among all
subjects, with regard to performing blood sugar monitoring. The needs
expressed by the subjects were personally meaningful to them: sore
fingers, frequency of testing, reading the test strip, etc. The researcher
found that several subjects were unaware of certain inadequacies such as
the significance of calibration and maintaining the machine in terms of
obtaining an accurate reading. One subject was unaware of the outdated
strips she was using. The majority of these concerns could be resolved
during skill assessment at a follow-up visit.

2. Following a meal plan was not a problem for some subjects
because they suggested that food was not important or was not tempting to
them. Most subjects were confident that they knew what foods to select
(Table 6), but the majority related psychosocial difficulties when following
the meal plan (Table 5). The data indicated that some form of support is
required to maintain the proper behavior in following a meal plan. Eating
out was a constant problem for most of the subjects. About one half of the
subjects, mainly males, did not remember how to manage their diabetes
during iliness although they expressed confidence in their abbility to
manage.

Subjects receive a great deal of information during the DEP, it is
not surprising that some material is forgotten. Dietary counseling should
be accessible in order to provide support, suggestions and changes,
particularly for those who are newly diagnosed.

3. Most subjects were confident they could manage their diabetes,
while performing their usual amount of exercise. Five subjects in each
group expressed concerns about exercising. Those in the IDDM group
wanted more information about the effects of a particular exercise on the
body and how to maintain the blood sugar level during this exercise.
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One subject was unsure of how to adjust the insulin dose for exercise.

Another had discontinued exercise because of experiencing severe
reactions.

Reinforcing the material provided in class satisfied the majority of
NIDDM subjects. Most of the NIDDM were unaware of the effects of
exercise on their blood sugar. During follow-up, subjects could be shown
the effect of the exercise on the blood sugar by ble 1 sugar monitoring
before, during and after exercise. This might provide motivation and
make exercise more meaningful. Some subjects may be more interested
and ready to start an exercise program, a certain time after the DEP.

4. The majority of IDDM subjects were confident in their ability to
administer insulin safely and accurately. Some newly diagnosed subjects
had questions, for example, “What do you do if you forget to take your
insulin?” The subject may not want to bother anyone with this kind of
question. Telephone access to a diabetes educator could be available for
such questions.

The IDDM subjects were more confident than the NIDDM subjects
with regard to adjusting the insulin dose. At the time of this study, the
concept of adjusting insulin was provided in class, however the subjects
were unsure if follow-up support to encourage this practice at home was
available. Changing the insulin dose, based on blood sugar readings is a
challenging experience when it has not been done before. Many subjects
are uncertain about doing this procedure without coaching.

5. Foot care was not perceived as a problem by the majority of
subjects in both groups. The information given during DEP provided an
awareness of potential problems. The subjects were confident in their
ability to care for their feet or judge whether they needed additional help,
if foot problems developed. One subject believed the routine care he took
of his feet was sufficient and was unconvinced that the foot care suggested
in DEP was necessary.

Subjects with diabetes need to be reminded to inspect their feet.
Some subjects develop a condition called neuropathy which results in the
loss of sensation. Injuries or ulcers can be present without being felt and
this observation may prevent serious complications.
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6. The majority of subjects had not experienced high blood sugar

(HBS) since completing the DEP. Generally, subjects (12) who had
experienced HBS were confident they could manage this situation. 24
subjects had not experienced high blood sugar since beginning treatment.
16 of these (9 IDDM / 7 NIDDM) were confident they could manage and
one did not care to know anything about it. The remaining subjects (7)
asked questions about the cause, symptoms and treatment.

The action that these subjects said they would take, would be to
follow the prescribed treatment plan and to consult their physician, if they
recognized the problem. This action is satisfactory, however, these
subjects were very enthusiastic about the results they experienced from
following the treatment. Some subjects seem to forget that this treatment
is not a cure for diabetes.

Approximately one half of the subjects who had not experienced
HBS since starting treatment had limited knowledge of the problem.
Some of the subjects did not remember discussing this topic during the
DEP. Most of these subjects were recently diagnosed NIDDM.

Information overload can occur during the DEP and subjects may
forget same material. During follow-up, the idea that random blood sugar
monitoring can be done on a regular basis should be emphasized. High
blood sugar may indicate that it is time to follow the meal plan again.
During illness or stress, blood sugar levels may become elevated and
monitoring more frequently should be reinforced.

7. The majority of subjects had experienced low blood sugar (LBS).
Most subjects stated they were confident they knew how to manage this
problem. Although they know what to do, some subjects are never certain
how they will behave during a reaction or if they will be physically able to
carry out the treatment. One subject was aware that she panicked during
all LBS reactions. She was unable to control the inappropriate treatment
of eating continuously un#il normal feelings returned.

Subjects who have experienced severe reactions or who anticipate
this experience, live with a degree of uncertainty and fear, even though
the necessary precautions are taken. This uneasiness is due to not
knowing how the reaction will effect them, if they will be able to respond
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and if not, will treatment be accessible. During follow-up, management of

difficulties that have arisen with regard to LBS could be assessed.
Reviewing this situation can be a learning experience. In some cases,
referral may be needed for some aberrant behavior.

Summary of the findings about resources related to research
questions:

What knowledge of existing support services do the subjects have?

What type of support services do the subjects prefer?

1. When the subjects were asked what resource they would use if
their meters were giving an incorrect reading, all the responses were
satistactory. However, the service some resources provide are more direct
than others. Half the subjects would return to the seller of their meters.
A few remembered the 1-800 phwne number of the manufacturer and the
need to refer to their instruction manual. Some subjects prefer to remain
loyal to the resources that are familiar and trusted.

2. Most subjects stated they would contact the dietitians at the
MDCC for information about food or changes in their meal plans. The
majority preferred this resource. The dietitians invite the subjects to
contact them if questions arise or if changes are required to the meal plan.

3. Most of subjects in this sample were aware of some resources in
the community where exercise was available, but the majority did not use
these facilities. They preferred independent activities. A few of the
subjects used a community resource on a regular basis.

4. All insulin users indicated that they had access to a suitable
resource, if a problem related to insulin administration developed. Most
of these subjects would prefer to contact someone with diabetes expertise
for this type of problem. Some subjects did not have access to the resource
that they preferred. Most of the subjects on oral medication were satisfied
with their family physician as a resource for matters related to oral
diabetes medication.

5. All subjects knew they should contact their family physician or a
foot doctor for foot-related problems and they preferred these resources.

6. & 7. Two resources were cited for solving the problem of
uncontrolled blood sugar: the MDCC and the family physician. The
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majority of insulin requiring subjects would prefer to contact someone
with diabetes expertise. Access to a preferred resource was not available to
some subjects. Contacting a family physician depended on whether they
had a physician and had confidence in the physician’s ability to help them
with a diabetes related problem.

The majority of non-insulin users indicated that they would contact
their family physician, and preferred this resource because the physiciar
was: accessible, trusted and they had been instructed to do so by those at
the MDCC.

8. Follow-up was considered to be beneficial by most of the subjects
in both groups. The majority of those who said ‘no’ to follow-up were
recently diagnosed.

Conclusions

The following section identifies the conclusions which are derived
from the findings. The conclusions are followed by a discussion.
Knowledge and skills

Knowledge and skills are necessary for understanding the self-
management of diabetes. At the time of the interview, most subjects
indicated they had sufficient information and skills to manage their
diabetes satisfactorily to meet their needs.

Discussion

The results of the quiz indicate that IDDM are more knowledgeable
about diabetes and its management than NIDDM. These results support
studies by Manning and Lee, (1988), Teza et al, (1988). The IDDM have
more knowledge related to medication than the NIDDM. This is an
expected result, since the NIDDM are not treated with insulin and several
quiz questions required this knowledge. One might have expected the
marks to be higher for the IDDM in the pharmacy section of the quiz since
they had the condition longer, but comments indicated that the
information about insulin was new or had been fo:zotten.

Those with IDDM performed the blood sugar monitoring skill
better than those with NIDDM. The reasons for this result may be that:
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a i IDDM had meters that were less dependent on user skills; b) the

1. ,cale assessed maintenance and calibration of the meter; c) there
wete more recently diagnosed NIDDM subjects than IDDM.

The NIDDM performed slightly better on the nutrition quiz and the
food diary than the IDDM. Reasons for this may be that: a) the instruction
they received was effective; b) the meal plan is the main treatment for
NIDDM c) they took pride in managing their blood sugar within the
normal range. The IDDM have been diagnosed for a longer time and may
be more relaxed about following their meal plan. The food diary
demonstrates application of nutrition principles. An expected decrease in
the application of knowledge was illusirated by both groups.

The NIDDM group had two extremely low scores on the nutrition
quiz. Only one low score remained with the food diary results, indicating
that the subject knew more about the application of food choices than was
indicated by the quiz mark. This individual cited an elementary education
and may have had a problem with reading skills.

The food diaries were marked by the investigator and the marks
verified by a registered dietitian. It was noted that the food diary criteria
tended to favor the subject by disregarding the quantity of food eaten. For
example, only two marks would be taken off, regardless of the amount of
food eaten from a red group choice (see Appendix 5; foods with high fat
and high sugar content). Subjects may have had lower marks than the
results indicated.

Blood Sugar Monitoring

Most subjects knew why they performed BSM and were confident
in their performance of this skill. Some recently diagnosed subjects had
individual problems and the researcher identified inadequacies in
knowledge and skills related to maintaining and calibration of the meters.
All subjects knew of a resource that would service their meters, although
some subjects might benefit from information that would provide more
direct service.
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Discussion

During the DEP, subjects practice this procedure several times a day.

This strategy of having the subjects practice the procedure several times a
'\y seems effective. Less attention is given to calibration and meter
maintenance. Most companies that provide blood testing equipment
declare an accuracy rate within 10 to 20% of the blood sample tested for
sugar in the laboratory. The better the blood testing technique, the more
accurate the test results (Wornell, 1990). Calibration and cleaning of the
meter is required to obtain accurate readings. As meter technology
becomes simplified, calibration and maintenance procedures may

become obsolete.

Individuals, particularly those who were recently diagnosed
including seniors, realized some problems following the DEP. Subjects
complete the DEP with the belief that they should test their blood sugar,
four times a day. While this is ideal, it is not always possible or necessary,
particularly for NIDDM.

If the fingers are sore or the blood sugar tests are consistently within
the normal range, subjects are uncertain whether to continue this routine
and may stop testing altogether. One solution for this would be to provide
the subjects with alternate testing times. This information could be
provided during follow-up because it may not be meaningful during DEP.
Alternate testing times may also help to reduce the cost of buying test
strips for blood testing.

Testing the blood sugar is an expensive procedure. It was surprising
that only two subjects commented on the cost of the test strips. Possibly
other subjects had the cost of the strips subsidized by private health
insurance plans since the provincial health insurance provided no
coverage for this product at the time of this study.

Both groups knew a variety of resources to contact if their meters
were not functioning. Most subjects would contact the seller of the meter.
The initial response of a few subjects was to look at the instruction
manual. To encourage independence, the instruction manual might be an
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appropriate starting place for those who are unfamiliar with meters. Most

manufacturers have a toll-free telephone number for direct service.

Onc:  baseline skill and habit have been formed, follow-up
reinforcement may include: a) calibration; b) maintenance of the meter;
¢) alternate times to test blood; d) how to obtain enough blood for the
sample; e) how to obtain direct service for meters.

Meal Planning

The subjects were making a reasonable attempt to follow their meal
plans, although most had some problems doing so. The majority
identified some kind of support or strategy that helped them in their
endeavor to follow the meal plan. Eating out is an enduring problem.
Knowledge and skills about treatment during illness is better among
IDDM than among the NIDDM. Continued access to nutritional expertise
is an important resource.

Discussion

Meal planning is one of he most important self-care skills related
to diabetes treatment, but the most difficult to follow (Lockwood et al.,
1985). It presents the greatest challenge to those with diabetes and to those
who are educators. In this study, the result of the quiz and the food diary
indicate that the subjects were attempting to followed their meal plans
reasonably well.

A variety of difficulties were cited by these subjects. Lack of will
power being the most frequent. Several female subjects indicated they felt
cheated or deprived while the males suggested changing old habits made it
difficult to resist food. Irregular lifestyle made meal planning difficult for
others. Lack of variety was the complaint of some subjects. Eating
leftovers, living alone or the cost of food were the reasons for this
difficulty. Other problems not categorized were; having to deal with
cravings and the subsequent behavior of either resisting or yielding to
these feelings. Daschner (1986) reported similar findings.

For one person, the meal plan was largely impossible to follow.
Living with an extended family group posed many problems. The meals
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were cooked by members who did not understand the limitations of the

meal plan, food costs were high and catering to the ethnic tastes of the
majority were identified as some of the difficulties.

Exercise

About one half of the subjects exercised regularly, experienced
positive effects of exercise on their diabetes and were knowledgeable about
managing the amount of activity they did. Non-exercisers and some
newly diagnosed subjects did not know the safety precautions related to
exercise. Subjects from both groups requested further information about
exercise. Most subject were aware of some community facilities but prefer
activity of their own choosing. A few subjects did enjoy these facilities.

Discussion

The DEP provides a 45 minute lecture on exercise. It was interesting
that in this small sample, 55% of the subjects reported no difficulty
exercising regularly, the implication being that these subjects were
exercising prior to the program. Bartlett, (1991) (cited in Scnoenborn)
states that 53% of Canadians reported régular exercise, compared to 40% in
the United States. In an unpublished study by Wong and McManus (1991),
295 subjects from this DEP were surveyed for compliance with diabetes
treatment after four years. They reported, that exercise was one area most
successfully followed by subjects.

Subjects who experienced acute symptoms seemed confident in
their ability to manage the effects of exercise, except one IDDM who had
stopped exercising because of the reactions she experienced. The IDDM
were more knowledgeable and confident in their ability to manage
exercise than the NIDDM.

Most subjects were not interested in exercising at a community
resource. The concerns, they had as a group, probably could not be
addressed at these facilities. One subject stated that she had to discover
additional information about exercise, for herself.

There may not be a need for unusual precautions to be taken for
simple exercise, such as walking for 20 minutes 3 times per week.
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Strenuous activity may require that different measures be taken. Written

resources about exercise are limited and are just recently becoming
available to those with diabetes who are interested in more energetic
activities.

Medication

None of the IDDM subjects perceived insulin administration to be a
problem, at the time of the interview. Adjusting insulin dosage posed a
problem for some who were new on insulin. In general, Type I subjects
knew how to adjust their insulin dose and found it beneficial because it
gave them freedom and control. Type II subjects were more cautious or
did not choose to practice this technique. Recently diagnosed subjects had
inquiries about insulin. Those subjects who were using new insulin-
related products were satisfied.

Subjects who were on oral medication seemed able to solve their
difficulties. All subjects were knowledgeable about resources to consult for
insulin administration problems, although some did not have access to
the resources they preferred.

Discussion

The majority of IDDM subjects were satisfied and confident in their
ability to give insulin. Subjects indicated that the practice sessions
provided during the DEP were effective and they were confident in their
ability to the inject their insulin safely. This contradicts the study by
Brown (1990), which showed “that diabetes patient education is not very
effective in helping patients learn insulin injection”. Based on a review of
four articles, Brown's study demonstrated that the subjects received little
supervised practice, during the respective programs.

Although the new insulin and the new devices for administering
insulin are not appropriate for all subjects, those who were using them
found administration easier. The technique of insulin adjustment
requires practice and the older subjects need time, encouragement and
confidence to achieve mastery.
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Footcare

The subjects did not perceive foot care to be a problem. Belief in the
instructions provided by the DEP may influence adherence to suggested
foot care recommendations. All subjects were aware of the available
resources for foot-related problems.

Discussion

The majority of subjects stated they were confident in their ability to
determine when they required expert assistance with foot care. IDDM had
fewer foot problems than NIDDM. In the study by Wong & McManus
(1991), the subjects reported that it was difficult to adhere to a daily foot
care routine. One subject in this study stated that he did not believe the
foot care routine discussed in class was necessary. Perhaps subjects do not
perform this activity because they believe it is not necessary. Most subjects
thought the normal daily hygiene (regular bath or shower and clean
socks), that they participated in, was sufficient.

Uncontrolled Blood Sugar

Most suhiacts who had experienced high and low blood sugar were
knowledgeable and confident in their ability to manage these problems.

In spite of knowing what to do, lack of confidence, fear and attitude, kept a
few subjects from practicing the recommended treatment and prevention
methods.

Subjects, inexperienced with high and low blood sugar, believed
that they could manage these complications, if they developed.
Enthusiasm about the positive effects experienced by following the
diabetes regimen may cause some subjects to forget that the treatment is
not a cure for diabetes. These subjects knew less about HBS than about
LBS and asked questions about the former. All subjects knew a resource to
access for these complications and the IDDM preferred someone with
diabetes expertise.

High Blood Sugar (HBS)

Group A subjects who had experience with HBS were confident in
their ability to treat this problem within their limitations. The responses
they gave showed knowledge and insight into the problem. Group B
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(9 IDDM), were confident they could treat HBS. Four of this total were

confident that they knew the treatment but had rather superficial
knowledge of the subject, unable to remember the causes and symptoms.

Most of the NIDDM were enthusiastic about the successful results
they had experienced following their treatment plan. They indicated their
belief in the treatment and that maintaining this treatment would prevent
recurrence of HBS. They knew the ritual of treating HBS but did not
understand it. Approximately 50% of the NIDDM had questions about the
causes, symptoms and treatment.

Discussion

Personal experiences motivate and reinforce individuals to
remember and take action. Studies indicate various reasons why NIDDM
are less knowledgeable than IDDM about diabetes (Glasgow et al., 1992;
Manning & Lee, 1988; Watts, 1980). Lack of exper..nce is not mentioned
as one of these reasons. Knowles, (1990) declares that “experience is the
richest resource for adults’ learning therefore analysis of experience is the
core methodology of adult education”. Mazzuca, (1989) states that “the
real lessons to be learned” are in the lives of those with diabetes. NIDDM
have not experienced and may never experience many of the problems.
The information they receive about these problem may seem irrelevant
and the subjects are not inclined to remember it. Educators need to find
ways to reinforce this information in a meaningful way.

Low Blood Sugar (LBS)

Five IDDM subjects in Group C who had experienced LBS, had no
problem, six had been able to treat the problem before serious
consequences developed and four had experienced alarming symptoms.
All of these were confident in their knowledge of how to treat LBS. Three
of the four who had severe reactior. were unsure they could treat LBS due
to the physical incapacity. All of the NIDDM (10), experienced with LBS,
knew why it had occurred. They expressed confidence in their knowledge,
and ability to treat this problem, should it occur again. IDDM had more
in-depth knowledge of treatment methods than NIDDM.

Most subjects in Group D expressed confidence in their knowledge
and ability to treat LBS although they had not experienced LBS. They



91
expressed the beiief that following the treatment plan would prevent this

problem. Subjects with IDDM preferred to contact a diabetes specialist for
uncontrolled blood sugar. Most NIDDM are referred back to their family
physician, and this is who they prefer to contact.

Discussion

As described in the literature review, the Health Belief Model is
subsumed in the Precede Framework (Green et al., 1980). Beliefs are one
group of variables in these models. Beliefs can be so strong that they take
precedence over the individual’s self-care behavior. Several subjects in
this study demonstrated strong beliefs in reference to foot care and
uncontrolled blood sugar. Some subjects seemed to believe that following
the treatment plan will prevent further difficulties with the blood sugar.

One subject discontinued monitoring his blood sugar. He
contended that if he followed the meal plan, his sugars would remain in
the normal range. He did not believe it was necessary to test his blood
sugar any longer. Subjects may forget that illness, stress or body change
can effect the diabetes even if one is following the treatment. If subjects
fail to monitor the blood sugar randomly, they may not be aware of the
gradual return of the symptoms of diabetes.
Need for Follow-up

Most subjects perceived that follow-up would be a benefit, some:
suggesting telephone access to diabetes expertise or small discussion
groups as a method for follow-up. The subjects who responded negatively
were, for the most part, recently diagnosed. The IDDM who responded
negatively, qualified their responses by expressing the particular
conditions under which they would return for follow-up education.

Discussion

Dunbar et al. (1979) declared that “1/3 of those with diabetes would
achieve and maintain good compliance without systematic intervention”.
Tough (1985) found “that most men and women are reasonably successful
in achieving the changes they choose”. The implications of these findings
are that all subjects will ot want or require follow-up (Allanach &
Allanach, 1984). Those that choose to accept the diagnosis and follow the
treatment plan will probably manage their treatment reasonably well.
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Subjects may not be able to achieve all the changes required by the diabetes
treatment plan, after a four day diabetes program, but with assistance and
follow-up their chances may be increased.

Recommendations

Generalizability of this study is limited because Diabetes Education
Programns differ across the country. It is likely, however, that the needs of
those with diabetes are similar and the rationale for the study would be
meaningful. The sample may be biased due to the criteria for inclusion.
Most of the subjects were middle class with Grade 12 education, and may
be inclined to adhere to their treatment more than is typical of the total
diabetes population. Lower sacio-economic and some ethnic groups may
provide different results.

Based on the findings it is recommend that:

1. If possible, separate follow-up education programs be established,
at this Metabolic Day Care Center for IDDM and NIDDM since their needs,
knowledge and experiences are different.

2. All subjects who have completed the basic Diabetes Education
Program have access to a follow-up program as required, particularly
IDDM and NIDDM subjects who are recently diagnosed.

3. Consideration be given for a follow-up program based on the
findings of this study (Appendix 8).

4. A follow-up program should use strategies that embody the
principles of education (Mullen & Green, 1990):

a. individualize: the diabetes regimen to meet client needs,
goals, characteristics and circumstances.

b. reinforce: positive behavior changes by verbal
encouragement and reassurance; educational material
previously presented.

c. feedback related to: goal progress, new products.

d. relevancy: information and methods used are meaningful

to the client's background and situation.



e. facilitate: diabetes educators should specify their
intentions to provide learning assistance following the
diabetes education program and when these resources are
available; discover and implement educational strategies
that will encourage the long-term self-care management of
a diabetic regimen; develop educational materials that
support the client’s learning need.

Further discussion

Follow-up programs can provide a gxeans of on-going evaluation.
Records of questions asked by the clients should be kept and analyzed for
the purpose of revising the program and determining outcomes. Further
study could evaluate the learning strategies that are most effective for
particular clients.

Replication of the study with the separate groups of IDDM and
NIDDM to determine the knowledge, skills and behavior that need to be
reinforced at a different time would be useful. Clients with diabetes in
rural areas may have a need for follow-up. It could be an advantage to
study clients’ confidence in their abilities to practice self-care for long-term
management of diabetes and to predict based on fact, not intuition, who
will require follow-up education.

It is apparent from incidental comments made by the some
individuals in the study, that diabetes expertise is not always accessible.
Several clients asked if the staff at the MDCC were available for questions
following the DEP. A few others stated they would prefer diabetes
expertise for some aspects of care, but they did not know how to obtain it.
Some stated they wouldn't bother the nurses at the MDCC because they
were “too busy.”

Clients have acgess to diet counseling, but did not feel free to contact
the diabetes nurse educators. A telephone answering machine or voice
maii would be useful. These needs could also be met in an adult out-
patient clinic. Those who have concerns could then have access to
nursing, as well as .. -y aspects of diabetes education.
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With the shift to health promotion and disease prevention, many

individuals are taking more responsibility for their own health. The
awareness that chromic conditions need long-term maintenance means
that clients ahould have access to all aspects of follow-up diabetes
education.
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10776-31 Avenue,
Edmonton, AB. T6J 355
,1991.

Dear Interested Participant:

Thank you for your interest in this study. Ihave been a diabetes educator for several
years and arn now working toward a Master’s degree in Education at the University of
Alberta.

The diabetes education program provides you with information and skills so that you
will be able to take care of your condition. [ would like to find out if you have any
questions about what you have learned in the program after you have returned home
and put the information and skills into practice.

It is hoped the results of this study will be useful in the future to help others with
diabetes who take this program.

If you agree to take part in the study, I will need to gather some information during an
interview, 4 to 6 weeks after the program. You will be asked to complete a Food
Intake Diary. This food record is similar to the one that you prepared for the dietitian
before the program started.

Three to four weeks after the program, you will receive telephone call from me to
arrange an interview ata convenient time and place. At this time, you will be reminded
1o fill in the food record which will be collected during the interview.

During the interview, you will complete a short written quiz about diabetes, and the
researcher will observe you checking your blood sugar. In addition, you will be asked
what information and skills you think need to be reviewed after attending the Diabetes
Education Program and how this review might be arranged.

All information will be confidential. Your name will not appear on any of the forms.
Your identity will be known only to me and I will be the only one who will see the
completed forms. You are free to withdraw from the study at any time. The care you
receive will not be affected should you choose to withdraw.

Thank you again for your assistance.

Yours truly,

Marcia Shaw, R. N.
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Consent

Title of Research: Follow-up: Patient perception of the need to reinforce
learning after diabetes teaching program.

Researcher: M. Shaw, RN Advisor: Dr. Fred Ilott
MEd Candidate Professor
Faculty of Education Dept. of Adult, Career & Technology
Phone......cccoeeeveesnenaes PRONE.....corrreresecsecssernens

You are invited to participate in a study at the University of Alberta
Hospitals. There are 4 points that you must understand if you agree to
take part in this study.

1. All information is confidential. Your name will not appear
anywhere, except on this consent form. All information including your
name, address and phone number will be kept in a locked file. At the end
of the study, this information will be destroyed .

2. You can withdraw from this study at any time. Your hospital care
will not be affected. If you want to drop out of the study, let the
researcher know by calling one of above telephone numbers.

3. You may not benefit from this study, however, the information
learned from this study may help others.

4. If you have any questions or concerns at any time, you are free to
call the researcher, Marcia Shaw or advisor, Dr. Fred Lott.

Purpose of the Study

The purpose of this study is to find out what additional help you
might need to apply the information and skills that you learned four to
six weeks after attending the Diabetes Education Program.

Procedure

To find this out, you will be asked to complete an information
sheet, which includes such things as your age, marital status, schooling,
work, as well as your history and treatment of diabetes. This will take
about 10 minutes.

Before leaving the Diabetes Education Program, you will be given a
Food Intake Diary to be completed before the interview similar to the one
you completed before the program stared. Three to four weeks after the
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program, you will receive a telephone call from me to arrange an
interview at a convenient time and place. At this time, you will be
reminded to fill in the Food Record which will be collected during the
interview.

During the interview, you will have a short written quiz about
diabetes, and the researcher will observe you checking your blood sugar.
In addition, you will be asked what information and skills you think need
to be reviewed after attending the Diabetes Education Program and how
this review might be arranged. This will take about one hour.

Please complete the following:

I have read the explanation and understand this study. Ihave had a
chance to discuss it and ask questions. I am aware that during this study,
should the researcher become aware of information which may be
harmful to my health, she will discuss this with me. I have received a
copy of this consent form.

Signature of Subject Signature of Witness

Date

Option

I will allow a tape recorder to be used to collect information for this study
with the understanding that the tape will be erased when the data has
been compiled.

YES NO (Please Circle)
I wish to be informed of the study results. YES NO (Please Circle)
If you answered YES to the last question please fill in your address
Name o oo e
Address
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Demographic Information
Part A Background Information

Please check the correct response or write your answer to the following
questions.

To maintain privacy please DO NOT write your name.

Client Number Date

month  day "year
Gender Male Female _
Age Range
Under 40
40-49
50-59
60-69
70 or over

Marital Status Married Single Divorced Widowed

Living with another person ~ Yes No
Occupation
Employed
Unemployed
Homemaker
Student
Retired
Other
Education Elementary School High School
College/University Technical School
One or more University degrees Other
Do you have difficulty
Seeing  Yes No

Hearing Yes No




Part B Diabetes Information

When were you told you had diabetes  Year

Are you attending the diabetes education program with a friend or

relative?
Yes No

Please check the method of managing diabetes at the END of classes.
none diet only

pills only insulin and diet

diet and pills

Do you test your blood sugar regularly at home? Yes___ No____
Have you ever lived with a person with diabetes? Yes___ No____
Are there other family members with diabetes ? Yes_ No____
Have you attended diabetes classes before? Yes___No____

If yes to the above question, about how long ago?
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Diabetes-Related Knowledge
A. General Information:
(Please answer the following questions by circling the letter you think
answers the question correctly).

t for true f for false n for not sure

1. The usual cause of diabetes is eatir 5 too much t f
sugar and other sweet food.

2. Common symptoms of high blood sugar are:

sneezing, red spois,and dandruff. t f
3. Foot care should be done every day. t f
4. Your blood sugar mav be low if you are: shaky, weak,
sweaty, and you feel like passing out. t f
5. You can treat your low blood sugar reaction with t f
diet drinks.
6. If you have stomach flu, you should not take t f
your diabetes medication.
7. 1t is all right to drink alcohol if you take the diabetes pill. t f
8. Your blood sugar can only be checked in a laboratory. t f
9. Complications of uncontrolled blood sugar can be: blindness, t f
kidney failure, heart disease and impotence.
10. Infection or stress may cause your blood sugar to rise. t f
11. People with diabetes should exercise before meals. t f
12. Type two is a less severe form of diabetes. t f
B. Nutrition
1. Fresh fruit is a “free food” in a diabetic meal plan. t f
2. Any food product that says “dietetic” on the label can t f
be eaten as desired.
3. Eating whole wheat bread instead of white bread is t f

one way to increase the fiber content of your diet.

123
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4. Twice as much meat can be served at supper if none
was eaten at lunch. t f n

5. During illness, such as stomach flu, it is okay to eat

items such as regular soda pop or jello. t f n
6. Another name for 1% milk is skim .:alk. t f n
7. Margarine has fewer calories than butter. t f n
8. Vinegar and oil is a calorie-free salad dressing. t f n
9. Cream cheese and butter are both considered to t f n

be fat choices.

10. It's okay to miss meals if you're on a diabetic diet. t f n
C. Pharmacy

1. Insulin you are using may be stored at room temperature. t f n
2. Diabetes medication may not work properly if one drinks

alcohol. t f n
3. Oral medications for diabetes are effective only if the

pancreas is able to produce insulin. t £ n
4. Always draw the longer acting insulin into the syringe first. t f n
5. Diabetes can be treated with oral medication alone. t f n
6. When diabetes pills or insulin are at peak times, you should

have a snack. t f n
Client Number Date

Scoring total 56 marks
2 marks for the correct answer
1 mark for “ not sure”
No marks for an incorrect answer.



APPENDIX 5

BLOOD SUGAR MONITORING SKILL PACKAGE
Includes

Checklist and Rating Scale for Monitoring Blood Sugar
Criteria for Blood Sugar Monitoring
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Monitoring Blood Sugar--checklist and rating scale

Client Number Method Date

One point for each completed item. One point may not be given it an
important step is out of order or left out. One point will not be given if
supervision was required during the procedure.

1. Check to see is machine window is clean.
2. #Meter calibrated.
3. Turns on the instrument in time.
*4, #Cleans hands.
*5. #Obtains a suitable drop of blood.
*6. #Completely cover test reagent strip with blood drop.
7. #Presses on Start button.
*8. Wipes blood from strip appropriately.
9. #Places strip in the machine.
*10. #Reading taken.
*11. Accurately times the blood on reagent test strip .
*12. #Follows steps / manufacturer’s instructions.
*13. #Records blood sugar level.
*14. _ #Discards used equipment apropriately

Score = 14

One-Touch does not requires 7, 8, 11 above score = 11
#Exactech procedure total score = 10
*Chemstrip visual requires steps 4, 5, 6, 8, 10, 11,12, 13,14 Score =9

Rating:
The procedure for monitoring blood sugar levels should be followed exactly
and the skill mastered. Performance will be diagnosed using the above criteria.

Rating scale : 90-100% - excellent performance
80-89% - discuss omissions
70-79% - review procedure & return demonstration
60-69% - review procedure & return demonstration
50-59% - complete review and return demonstration
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APPENDIX 6

MEAL PLANNING SKILL PACKAGE

In¢'udes

Criteria for Meal Planning
Meal Planning Skills Score Sheet
Food Intake Diary
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Meal Planning Skills Criteria

The standards for this record include:
1. The extent to which the main food groups in the Canada Food
Guide are followed (Carbohydrate, Protein, Fat, Fruit &Vegetables
and Milk) during the day.

9 The extent to which the client follows the meal and snack pattern
(for example, 3 meals and 3 snacks per day unless otherwise
suggested)

3. The fat content of the food intake.

4. The amount of complex carbohydrates in the food intake.

Scoring guidelines

1. Canada’s Food Guide (CFG) — 5 points for eating the stated number of
servings from each food group each day. (Total 20 points per day )

Milk and Milk Products 2 servings (cups)for adults per day
Meat and / Alternates 2-(2-3 oz) servings per day

Fruit and Vegetables 5 or more servings per day
Bread and Cereal 5 or more servings per day (whole grain
enriched)

2. Follows the meal and snack pattern (for example, 3 meals and 3 snacks
per day unless otherwise suggested) - (Total of 6 points per day)

3. A total of 10 points per day will be given for selecting food with the
appropriate FAT CONTENT.

Green group choices FULL marks.
Yellow group choices One mark taken off.
Red group choices Two marks taken off.
Green
* low fat choices--1% or skim milk, 0-12 % milk fat (mf) or less cheese ,
*light sour cream / yogurt, light margarine or butter, lean meat, fish,
*skinless poultry (4-6 0z.).

Yellow

*medium fat--2% milk, 13-23 mf cheese, 2% yogurt 2 %, low fat ice cream,
*frozen yogurt, meat, poultry, (7-12 oz. ), fish, lobster, shrimp

*peanut butter.
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Red

*high fat choices—homo milk, cheese with mf 23% or more, 4% yogurt
*ice cream and 4% frozen yogurt, butter, margarine oil, regular
mayonnaise, chocolate,

*fried foods, regular luncheon meat and ground beef, sausage,
*breaded meat or fish, pork and bean, bacon,

4. A total of 10 points per day will be given for selecting food with the
appropriate COMPLEX CARBOHYDRATES

Green group choices FULL marks.
Yellow group choices One mark taken off.
Red group choices Two marks taken off.

Green

*fresh/frozen fruit and vegetables, (no sauce), unsweetened juices

*fruit packed in pear juice or own juice,

*pretzels, unbuttered popcorn, unsweetened whole grain bread, and
*cereals, low fat crackers, pasta, rice, roll, bun (no butter or margarire), oat
*pran cereal (hot), all bran, rolled oats, plain bagel

*lentils, beans, chick peas.

Yellow

* 2"home-made muffins, soda crackers, graham wafers, stone wheat thins,
*arrowroot biscuits, pancakes, high fiber whole grain crackers, small plain
*doughnut, bread or rolls with butter or margarine, multi-grain bread,
*pumpernickel, rye bread, cold cereals, bran flaked cereal,

*avacado, commercial soups, died fruit.

Red

*commercial muffins, cheese bread, croissants, butterrolls, granola, cakes,
*doughnuts, or cookies (all kinds),

*french fries, potato chips, cheezies, taco chips,

*fast foods, pasta with cream, cheese sauce,

*mayonnaise, candy, chocolate, fruit drinks or crytstal, pickled vegetables,
*fruit in sy7up, coconut, vegetables in sauces.



MEAL PLANNING SKILLS-SCORE SHEET

Client Number

Day 1 CFG
CCHO
Fat -
Snacks __

Day2 CFG  __
CCHO ____
Fat

Snacks

Day 3 CFG
CCHO
Fat
Snacks

Day 4 CFG
CCHO
Fat
Snacks

Day 5 CFG
CCHO
Fat
Snacks

Day 6 CFG
CCHO
Fat
Snacks

Day 7 CFG
CCHO
Fat

e

Date______________
Day Total________ /46 points
Day Total /46 points
DayTotal_______ /46 points
Day Total /A6 points

DayTotal ______ /46 points

Day Total_______ /46 points
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Rating scale:

Day Total

90- 100% - excellent

80- 89% - satisfactosty
70-79% - refer to dietitian
60-69% - refer to dietitian
50-59% - refer to dietitian

/46 points

Weeks Total________ /322
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Food Diary

Client Number

Instructions: Before the home visit, please record your food intake on
the form provided for sevesn days in arow. Two of these days should
be on the weekend. Pléase note any changes in your scheduie: eating
out, changes in shift wark, holidays, etc.

Date
BREAKFAST Specis! Conditions for

Starch

Protem Snacks (after breakfast)
FrutVeg
Fat

Mik

LUNCH Snacks (after lunch)

Proten
FrutVeg.
Fat

SUPPER Snacks (after supper)

Starch
Protein
FrutVeg.
Fat

Mk
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APPENDIX 7

HOME VISIT QUESTIONS



HOME VISIT QUESTIONS
Client Number Date

BLODD SUGAR MONITORING
Research Question #2
What do clients perceive their needs to be for knowledge and skills four to
ten weeks following the four-day DEP?
1. What difficulties have you had with the procedure when in
measuring your blood sugar?
2. How would you know if your measurements are accurate?
3. Is there anything about blood sugar monitoring that you are unsure
about and believe you should know about testing your blood sugar
correctly?
Research Question #3
What is the client’s knowledge of existing support services?
Who would you contact if you were not sure if your meter was measuring
your blood sugar correctly?
Research Question #4
What type of support services do clients prefer?
Who would you prefer to contact if your meter was not working
correctly?

MEAL PLANNING

Research Question #2
What do clients perceive their needs to be for knowledge and skills four to
ten weeks following the four-day DEP?
1. What difficulties have you had following your meal plan?
2. How do you think you are doing with measuring and selecting
food for snacks and meals?
3. Is there anything about meal planning you are uncertain about and
believe you need to know to measure and select appropriate food
for meals and snacks?
4. Is there anything about meal planning that you are uncertain about
and believe you should know to use your meal plan

a. on social occasions?

b. during illness?

Research Questions #3
What is the client’s knowledge of existing support services?
Who would you contact if you were having difficulty with you meal plan
or wanted help to change your meal plan?
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Research Questions #4
What type of support services do clients prefer?
Who would you prefer to contact about your meal plan?

EXERCISE

Research Question #2
What do clients perceive their needs to be for knowledge and skills four to
ten weeks following the four-day DEP?
1. Have you had any difficulty exercising regularly? (20 minutes 3x/ week)?
2. How do you use the information you received in class to practice
exercise safely?
3. Is there anything about exercise that you are uncertain about and
believe you need to know to treat your diabetes during exercise?
4. Do you know if exercise affects your blood sugar?

Research Questions #3
What is the client’s knowledge of existing support services?
What services in the community would help you with exercising?
Research Question #4
What type of support services do clients prefer?
What kind of service would you prefer to contact if you wanted
help with exercising.

MEDICATION
Insulin
Research Question #2
What do clients perceive their needs to be for knowledge and skills four to
ten weeks following the four-day DEP?
1. Have you had any difficulty measuring your insulin?
2. Do you think you measure accurately enough?
3. How do you use the information about insulin you learned in class?
4. Is there anything about insulin that you are unsure about and
believe you need to know to give yourself insulin safely?
Research Questions #3
What is the client’s knowledge of existing support services?
If you had a problem with insulin administration who would you contact?
Research Question #4
What type of support services do clients prefer?
What kind of service would you prefer to contact to assist you with
insulin administration?

Oral agents

Research Question #2
What do clients perceive their needs to be for knowledge and skills four to
ten weeks following the four-day DEP?
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1. What difficulty have you had taking your oral diabetes medication?
2. Is there anything that you are uncertain about and believe you need to
know to take your diabetes medication.

Research Questicns #3
What is the client’s knowledge of existing support services?

If you had a problem with your diabetes medication who would yeu
contact?

Research Question #4
What type of support services do clients prefer?
What kind of service do you think should be available to assist you with
diabetes medication?

FOOT CARE
Research Question #2
What do clients perceive their needs to be for knowledge and skills four to
ten weeks following the four-day DEP?
1. What difficulties have you had following the instructions you received
about foot care from the MDCC.
2. Is there anything you are uncertain about and believe you should know
i» give care to your feet?
Research Questions #3
What is the client's knowledge of existing support services?
Who would you contact if you were have problems with your feet?
Research Question #4
What type of support services do clients prefer?
Who would you prefer to contact for foot problems?

HIGH BLOOD SUGAR
Research Question #2

What do clients perceive their needs to be for knowledge and skills four to
ten weeks following the four-day DEP?

Have you experienced high blood sugar over a long period of time?

YES NO

a. If YES

1. What difficulty have you had with high blood sugar?
2. How did you use the information you learned in class to treat this
problem?
3. Is there anything you are unsure about and believe you need to know to
prevent high blood sugar?
4. Is there anything you are unsure about and believe you need to know to
treat high blood sugar?
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b. IFNO

1. How do you use the information you learned in class to prevent high
blood sugar?

2. How do you use the information you learned in class to treat high blood
sugar?

3. %Vhat are you unsure about and believe you need to know to prevent
high blood sugar?

~ 4. What are you unsure about and believe you need to know to treat high
blood sugar?

LOW BLOOD SUGAR
Have you ever had low blood sugar? YES NO

2. IF YES

1. What kind of difficulties have you had with low blood sugar?

2. How did you use the information you learned in class to treat low blood

sugar?

3. Is there anything you are unsure about and believe you need to know to

prevent low blood sugar?

4. Is there anything you are unsure about and believe you need to know to

treat low blood sugar?

b.IFNO

1. How would you use the information you learned in class to prevent low

blood sugar?

2. What are you unsure about and believe you need to know to prevent

low blood sugar?

3. What are you unsure about and believe you need to know to treat low

blood sugar?

Research Questions #3

What is the client’s knowledge of existing support services?

Who would you contact if you were unable to control your blood sugars?
Research Question #4

What type of support services do clients prefer?

Who would you prefer to contact if you were unable to control your blood

sugar?

General Questions

Do you personally have a need for follow-up after the Diabetes Education
Program?

What kind of follow-up would you be interested in having?
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APPENDIX 8

PROPOSED CONTENT FOR FOLLOW-UP PROGRAM



139
PROPOSED CONTENT FOR EDUCATIONAL FOLLOW-UP

The Diabetes Education Program provides general facts about how
to manage diabetes. Meaningful information will be used by the client
and integrated their lifestyle. Follow-up education includes reassessment
of the client's treatment plan, knowledge and skills. Reeducation may be
necessary to correct misunderstanding and to reinforce information.
Referral to appropriate resources may be necessary.

The Canadian Diabetes Association Standards and Guideline
(1988-89) suggests that the outline for a Diabetes Education Progfam
should include plans for patient follow-up. Most subijects are referred back
to their family physicians for medical evaluation. The American Diabetes
Association Standards of Medical Care (1990) are more specific suggesting
that knowledge of diabetes and self-care skills be reassessed annually.

This study found newly diagnosed clients particularly in need of
follow-up. The programs should probably be separate because the IDDM
are more knowledgeable than the NIDDM and their needs differ.

The purpose of follow-up will be to revise the treatment plan, find
out tha barriers to following the treatment plan and create a practical plan
to overcome these barriers based on the individual client. The main focus
for reinforcement and support is in the following areas: blood sugar
monitoring, meal planning, exercise, foot care, medication and the
complications of high and low blood sugar

Blood Sugar Monitoring (BSM)

-Assess the BSM skill, calibration procedure and cleaning of the meter.
_Reinforce resources for obtaining direct service if meter is
malfunctioning.

-Find out what problems the client has with this procedure at home.
-Facilitate solving these difficulties, e.g. random blood testing, reinforce
blood testing 4x / day during illness or stress etc., blood letting techniques.

Meal Planning
-Assess the barriers to following the meal plan.
-Individualize meal plan and revise according to likes and dislikes.
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-Negotiate a step-by step plan with the client, that will enable them to

work at following the meal plan.

-Make an appointment to follow the progress. Revise the goals as needed.
-Discuss alternatives and problem solve the difficulties of eating out.
-Reinforce the treatment for sick davs.

Exercise

-Assess the subject need for reinforcement of the safety precautions during
exercise.

-Assess whether the client knows if exercise affects their blood sugar
-Suggest they test their blood sugar to determine the affect of exercise.
-Determine barriers to exercising and individualize an exercise plan.
-Facilitate further learning and referral for those who want to exercise
more actively.

Medication for IDDM

-Assess insulin administration skills.

-Obtain feedback from individual clients regarding difficulties with
insulin administration.

-Reinforce ‘how-to’ adjust the insulin dose, if appropriate.

Foot Care

-Assess clients tendency to do foot care.

-Reinforce the need to attend to foot problems early.
-Facilitate referral if foot problems are presented.

Uncontrolled Blood Sugar

-Assess the need to reinforce basic information about high / low blood
sugar.

-Identify the clients difficulties.

-Find out what the client is willing to do to overcome these difficulties
and facilitate the action.

General suggestions

-A combination of strategies is more effective than a single approach.
-Strategies will be more effective if they match the clients goals, needs
characteristics and situation.



