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KNOWLEDGE OF DIABETES MELLITUS IN THE
PIMA INDIANS OF ARIZONA

CHAPTER I

INTRODUCTION TO THE PROBLEM

The present research "knowledge of diabetes mellitus in the Pima
Indians of Arizona" is concerned with the relationship of knowledge of
the diabetic condition to the severity of the illness and the occurrence
of complications. Prevalence of diabetes among these peopie, as shown
in epidemiological studies by Benneti et.al. (1976). is the highest 1n
the world.(q} If the health needs of this population are to be met, a
systematic organized approach should be made to identify knowledge of
diabetes and its management in this group of patients. This study purports
to accompiish this task and the results of this study will provide base-
line information for the development of an effective instructional program
designed to meet the specific needs of the Pima Indians. It may also

indicate whether the absence of relevant information relates to the

occurrence of sequalae of diabetes mellitus.

A. Review of the Literature.
In 1971 statistics published by the Indian Health Service (IHS)
accidents are the leading cause of death among Indian people. In the

whole the primary reason for death is
(2)

United States (US) population as

e *

from heart disease (see table 1). when overall death rates are age

adjusted, the Indian and Alaskan Native death rate is 28 percent above

>
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Table 1. Comparison of five Teading causes of death between us
(a1l races) and Native Americans.

Indian and Native US Populiation
Alaska Population {all races)
. Accidents . Diseases ¢f the heart

1
Diseases of the heart 2. Malignant neoplasms
Malignant neoplasms 3. Cerebro-Vascular disease
4 _
5

.

Cirrhosis of the 1iver . Accidents
Cerebro-Vascular disease . Pneumonia

FY

(Indian Health Trends and Services, 1974):

U1 £ P =
. .

[N

]
i
7

- .

US rates:; also cirrhosis of the liver, all forms of tuberculosis,

accidents and acute respiratory illness are considerably higher than US

93]

mortality rates; however, age adjusted chronic respiratory disease rate
are less. Native Americans die earlier than the general population and
age-specific death rates increase in Indians until 60 years of age.
Infant and maternal mortality rates, a traditional -index of the efficiency
of public health services, have considerably decreased since 1958.
These rates in the Indian people now approximate rates in the general
population.

The present population in the US totals over 200 million of whom iess
than one percent are Native Americans. The prevalence of diabetes

-

mellitus is at least two percent in the general populatien, but in many

Ly

.}

b

ndian tribes the prevalence is increased over ten times. In the Pima
tribe almost 50 percent of the age group 35 years and more have diabetes

mellitus, and the specific vascular complications of this disease aiso
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have high incidence among these people. Other morbidity data has shown
some improvement. Since mid-century the incidence of tuberculosis (TB)
has decreased from 8 per 1000 to 1 per 1000 in the last twenly years and
trachoma now occurs 4 times per 100 Native Americans compared to 14 per
1000 in 1954. As the general health care needs of fhe Indians are
steadily being fulfilled, the 1ife span on the average is increasing.
Competing causes of death are also being controlled and chronic ilinesses
such as diabetes and cirrhosis of the liver are becoming probiems of
importance and caoncern.

Diabetes mellitus occurs in all populations across the globe. When
frequency of this disease is controiied for ethnicity there is supporting
evidence for a possibie genetic association. For instance the Nauruans
from Micronesia have a prevalence rate of 40 percent, and the Funafuti,

a Polynesian tribe, only ten percent. Diabetes is rare among the
Athabaskan Indians of Alaska and the Alaskan Eskimos. However, some
other Native Americans have extremely high prevalences. The Seneca and
Cherokee Indians, respectively, have been reported to have diabetes
nrevalence rates of 22 percent in those age 25 and over, and 31 percent

in those 35 vears and over. A related tribe to the Pima, the Papago,

™~

has a prevalence rate of 42 percent. Other tribes with high rates are

the Cocopah, 33 percent, Zuni, 31 percent, Paiute, 25 percent, Washoe,

3
17 percent, and the Navajo, 13 percent (Bennett et.al., 1976).(4‘

The Pima Indians have the rare and questionable distinction of having



the highest prevalence rate of adult onset diabetes in the world.
In any situation where community services improve the quality of

B

i

—ta

fe by coﬂzro?iing the onslaught of acute communicable disease, the
identification and incidence of chronic illness and their precursors
increase. Early detection and control usually requires an informed
population. Seligman and then Rosenberg have compieted several
investigations which indicate that patients in general know 1ittle

e BY

about commonly occurring illnesses. '’ These authors established
that the presence of a diagnosed disease did not necessarily increase
the levei of knowledge in patients suffering from the condition. In a
follow-up study, Seligman {1957) tested 50 patients about the condition
for which they sought treatment,(7) Results revealed that none had a
thorough understanding about their iiiness. It was also observed tha
one-third of these patients asked no questions during their visit.
Diabetic patients must have a firm knowledge of their condition in
order tc manage their disease adequately. Therefore, efforts should be
made to determine individual patient's knowledge of diabetes. Patient
knowiedge of diabetes has been studied by several investigators
(Beaser, 1956; Stone, 1961; Watkins, 1967; Nickerson, 1972; Etzwiler,

5(8‘]3) Reaser was one of the first

19625 and Simon and Stewart, 1976)
to report the results of a questionnaire which was given to 128 aduit

diabetics. His results showed that all were deficient in knowledge of

ek

their disease {Beaser, 1956). Another early study analyzed features

that accompanied unsatisfactory control among 126 diabetic patients.
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Stone (1961) found that 83 were ignerant of the diabetic regimen and
established that only four of them were unable to learn.
Sixty diabetic patients from two metzboiic clinics were studied
to determine the relationships among knowledge, manégement, and control
of the disease (Watkins et. al., 1967). Patients were rated on manage-
ment of insulin, urine tests, diet, foot care, ancg level of disease
control. Control was based on information concerning insulin reactions,
blood sugar values, urine sugars, episcdes of diabetic acidosis, and
body weight. Knowledge and the occurrence of compiications of diabetes
were not add%essed in this research. The Watkins study invoived 60
patients. It was found that 80 percent were ysing unacceptable insulin
administration technique; 31 percent erred in drawing up their correct
insulin dosage; over 33 percent had improper urine testing techniques;
and 51 percent carried out poor foot care. Other findings included:
{1} The length of time a person had diabetes did not appear to
be related to his knowledge.
(2) The longer a patient had diabetes, the more errors he made in
performing management skills.
(3) Knowledge about diabetes was found to be inversely related to
contrel; and |
(4) Those patients who knew more about diabetes were mere
proficient in performing their prescribed regimens.
Nickerson (1972) tested 74 diabetic patients at the University of

L

Florida teaching hospital to determine how much they knew about their



disease. The imporiance of foot care was unknown to 57 percent; but

four of these patients were in the hospital with gangrene foot ulcers.
Thirty of the 40 patients who did not test their'uréne at home stated
they had never been shown‘how to perform the test. The remaining 34
patients tested their urine at home but only five of them were able to
give a correct demonstration. Of the 43 insulin dependent patients 68
percent could not Tist one symptom associated with hypoglycemia or
tnsulin reaction and 80 percent could not name any signs of high biood
sugar. Twenty;four of 26 patients taking insulin did not know the
difference hetween U-40 and U-30 insulin while only 27 percent of the
total group of patients knew fhe action of insulin. In another study
of knowledge, Etzwiler (1962) found that the majority of insulin requir-
ing diabetics tested did not know the difference between the regular and
Tong acting insulin. Oniy 50 percent realized that the presence of
acetone in urine was an indication for additional insulin.

Through the use of a 30-item multiple choice questionnaire, Simon
and Stewart (1976) studied the knowledge of diabetic management in 99
patients and found that only 81 percent of patients using insulin knew
its action, while questions relating to insulin shock and alcohol intake
were answered correctly by less than half. Mean scores were 47 percent,
which indicated serious deficiencies in the understanding of diabetes,
its natural history and its management. Those patients with low scores

tended to be older and to have less formal aducation.



Dietary management 1is considered to be the cornerstone of
diabetic care. Moreover, a critical relationship exists between the

years of age,

maturity-onset diabetic and diet. Fror persons over 40
prevention of obesity can delay or prevent the onset of frank diabetes
(14} ] o pa i

(West, 1975). Considering how impertant diet is in the treatment
of diabetes, studies on knowiedgé of diet are surprisingly scarce.
Wiiliams (79573)(15) has noted that on observing diabetic patients’
performance of carrying out a regimen, 65 to 90 percent of patients
<tudied had major errors in the types of foods selected, in proper
spacing of meals or snacks, and/or in reguiarity of diet. In a follow-
up study Williams (1967b)(16) indicated that only one patient out of
eight adhered to the recommended diet on a given day, based on a one-day
recall. When 7-day records were examined, it was apparent that over
three-fourths of the patients were not complying with the dietary
recommendations.

It is a common finding that patients have not acquired the ability
to apply information to self-care management. In one survey (Holland,

f
3968)\]7) it was found that 22 percent of the respondents said that they
were given a diet plan but did not follow it. Of the 77 percent of
respondents who reported using the exchange system, only 25 percent

(18)

made acceptable choices. Nickerson's study (1972) reveaied that

insulin dependant patients in her study

[l

although 63 percent of th
believed that frequency of eating was impertant, only 40 percent knaw

why it was important.
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As indicated in the studies just described, the majority of
diabetic patients have insufficient knowiedge to manage their disease
adequately. These results raise some important questions concerning
patient compliance with therapeutic regimens, quality of care, and
nursing responsibilities to the diabetic patients.

In diabetes mellitus, more than in most other diseases, the
success of treatment in disease control depends upon the degree to which
the patient adheres to the therapeutic regimen. Only recently, the
issuye of hetter control to prevent or delay diabetic complications has
been urged by physicians specializing in the care of diabetes meilitus

o -y (19)
abetes Course, 1978).° However, control of hyperglycemia o

3
i

iy

PERES

prevent or delay outcomes of disease will ultimately depend upon how
well the diabetic understands the nature of diabetes and understands

s

the rationale for the care that is reguired. Therefore,

m
€I
(9]

efore the
responsibility of self-management can be delegated to the diabetic
patients, it is essential first to assess their current knowledge about
the disease to determine if they have the necessary information, and

second, to plan effective nursing intervention to improve compliance.

B. Purpose and Objectives of the Study.

The Pima Indians suffer extensively from the problem of diabetes
mellitus. Diabetes is a disorder of carbohydrate, protein and lipid
matahnlicsm and is clinically characterized by glycosuria and hypergiy-
cemia. The diagnosis of overt diabetes is based on the classical

symptoms of polyuria, polyphagia, and polydipsia.

Es



Ketoacidosis can result if these symptoms are not treated with insulin.
This disease occurs whén the B8 cells of the pancreas fail to secrete a
hormone calied insulin. This deficiency may be reiative or absolute.

In discussing diabetes, first it is essential to recognize the two
types. The first of these is Juvenile onset diabetes which develops in
childhood. In Juvenile diabetes, the serum glucose levels become
dangerousily high and ketoacidosis can develop. When insulin Teveis are
low or absent, changes occur in the liver metabolism. In addition to
the accelerated glyconeogenesis (the production of glucose from fats
and proteins), there is activation of hepatic ketogenesis whereby free
fatty acids mobilized from fat stores are tﬂnverted to ketones. The
accumulation of these ketones in the blood leads to a state known as
diabetic ketoacidosis. fhe other form of diabetes is milder and
usually develops during adulthood. Adult diabetes cccurs over a period
of several years and commonly occurs in people who are overweight.
Glucese intolerance Tevels gradually rise over several months or years
and when they reach moderately high levels the patient becomes
symptomatic. Although not as severe, the symptoms of adult diabetes
are basically the same as those found in Juvenile dfabetes.,

Tn both types of diabetes, there are complications which develop.
These complications are divided into two types; acute complications
occur suddenly when serum glucose levels rise rapidly and ketoacidosis
develops: chronic complications which develop over a number of years

include retinopathy, nephropathy, arteriosclerosis and neuropathy. Not
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all diabetic patients will develop complications; some patients may

have only one or two whereas others may have multiple complications.

s
o
w

s that something can be done 10 postpone

ey

1

. T
nowever, TOsT

mportant of a

Ly
¢
L

e

or prevent scme 0f thesa complications through proper management of

disease.
Only part of the answer to the question "What causes diabetes?"
is known. Diabetes mellitus appears to have a large genetic component

in its etiology. If someone has two parents who are diabetic, his

]
jal}

chances of developing diabetes as he gets older are considerably

higher than scmeone whose parents -are both non-diabetic. However, it

has been established that the risk of becoming diabetic is related to
being overweight. The more overweight a person is, the more he increases
the risk he inherited of developing adult diabetes. Patients concerned
about their risk of diabetes must understand that if they can control
their weight they are doing the best single thing possible to reduce
their risk of developing this illness. Diabetes in the American

Indians appears to be basically the same disorder as seen in other
persons throughout the world. There is however, an increased risk of
developing adult onset diabetes among the American Indians and especially
among members of Indian tribes 1iving in the Southwestern deserts.
Diabetes is thus one of the most important health problems of the Pima and
other Southwestern Indians.

At present, there is not yet a cure for diabetes. However, there

are effective treatments available that inciude diet, and diet in
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combination with excgencus insulin or certain oral hypoglycemic agents.
Exercise is a uséfu] adjunct to these modalities of treatment in
decreasing hyperglycsmia or glycosuria.

Because the spactrum of patients reguiving treatment extends from
the totally asymptomatic person to the one with Tife threatening diabetic
keﬁoacidosis, the objectives of treatment are highly individualized.

The goal of treatment is to relieve symptoms of hyperglycemia and

glycosuria as well as prevention of the acute complications of ketoacidosis,
hyperosmolar coma, hypoglycemia and the orevention of many of the vascular
complications of diabetes.

The oral hypoglycemic agent has been useful in the management of
hyperglycemia in adult diabetes. Two types of compounds are avaiiable,
the sulfonylureas and the biguanides. The sulfonylurea drugs (Dymelor,
Diabinese, Tolinase and Orinase) stimulate the B cells of the pancreas
o secrete insulin and biguanide's (Phenformin Hydrochloride) major
action is on the gastrointestional tract, retarding carbohydrate
absorption. Although the benefits and safety of these drugs remain
controversial as a result of the UGDP (University Group Diabetes Program)

(20) _
study, they remain a common form of treatment for the adult diabetic.
Toxic reactions are generally mild. Persons who are allergic to sulfa
drugs should avoid the sulfonylurea agents. Blood dyscrasias, skin
reactions, juandice, hypothyroidism, and gastrointestinal symptoms have
been reporiad. Except for symptoms of nausea or diarrhea, side effects

to the biguanides are rare. Mild hypogiycemia can occur with the



sulfonylureas but is unknown with the biguanides.

Insulin therapy is generally indicated for those diabetic patients
who have an absolute insulin deficiency. Many types of insulin are
available and differ primarily in the onset on action and duration of
effects. Crystalline Zinc insulin (regular) has a rapid onset of action.
The longer acting single peék insulins include NPH and the Lente family
of insulins. The major goal of treatment using insuiin is to promote
utilization of glucose throughout the day while avoiding hypergiycemia
or hypoglycemia. With insulin therapy it is important that the patient
be able to recognize the early symptoms of hypoglycemia, such as a feeling
of hunger, weakness, sweaty and nervous irritability, and be aware of the

*

racipating factors. Instructions should emphasize that omitting

3 fe

.,
pCsSsiDg

[

meals, vigorous exercise, errors in insulin dose, poor injection techniques,
drinking alcohol and erratic urine testing predispose the patient to
hypoglycemia. Education and prevention are the most important aspects of
treating hypoglycemia.

A balanced diet with resuitant weight loss is the treatment of
choice for the majority of adult diabetics to maintain glucose levels
within normal 1imits. This will maintain blood sugar levels within the
normal range better than any medication and this is something that can
be done by the patient with the help of nursing and other health care
personnel. The purpose of this study is to determine if the Pima Indian

diabetic has knowledge of the disease to heip himself and therefore

it ]
I

reduce the damage and the illness caused by diabetes.
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Many studies on the relationship of knowledge to management of
diabetes mellitus have been done to date; however, there is a paucity
of studies which relate knowledge to the occurrence of complications
of diabetic condition. Also, information relating knowledge to degree
of illness is very scarce. Due to the enormity of this problem, the
federal government has recently allccated funds for a diabetes inter-
vention and education center for the Pima Indians. IF successful,
this program will be duplicated in several other areas of Indian Health
Service throughout the United States.

The purpose of this research study is to establish directives to
guide programs of education to improve the se?f~§are of diabetic
patients in the high-risk population of the Pima Indians. The study
also intends to show the association between knowledge of this disease,
and severity of the illness and occurrence of compiications. It is
hoped that this research will provide base-~line data to estimate the

impact of education of these patients in future prospective studies.

Objectives.

(1) To discover those areas of knowledge of diabetes mellitus
which need to be emphasized in educational pregrams for patient management
of the disease.

is increased when

[5}]

(2) To estabiish if knowledge of the diseas
control of the disease is more complex; and
(3) To associate knowledge of the disease with the occurrence of

compiications of diabetes mellitus.

¥
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For the person with diabetes mellitus, the success of treatment
and control is dependent upon how knowledgeable the patients are about
their disease. Those physicians specializing in the care of diabetes
are now appealing for improved control in order to prevent or delay
diabetic complications (Diabetes Course, 1978). The results of this
investication can be applied to produce efficient methods of instruction
and nursing care to improve the delivery of services to the diabetic

patients.
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CHAPTER TI

RESEARCH METHODS

A. Selection of Sample.

One hundred maturity-onset diabetic Pimas were used for this study.
They were of both sexes, diagnosed as having diabetes for a minimum of
one year, and all patients reported to have received some diabetes
instruction since the occurrence of the disease. Their ages ranged
from 21 to 59 vears of age. The patients were physically and mentally
ahle and willing to answer questions relating to their personal history
through a guided interview questionnaire.

Those patients interviewed were drawn from four settings:
1) +those patients hospitalized at Phoenix Indian Medical Center (PIMC),
2) those patients attending diabetes clinic at PIMC, 3) those patients
attending diabetes clinic at the Sacaton Indian Health Service (IHS)
clinic, and 4) those patients attending diabetes clinic at Salt River
IHS clinic. The population was drawn from the four named settings which
provide patients from the entire Pima settlement. Although it was safe
to assume that all patients received similar diabetes instruction
inciuding both method and content, the data will be analyzed to test
this assumption. The sample consisted of 43 insulin-recuiring diabetic
patients, and the remaihing patients managed their disease either by

by oral hypoglycemic agent or diet alone.
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B. Data Collection.

The diabetes questionnaires found in the Titerature used highly
technical words with multiple choice format. One such gquestionnaire
was used by the researcher and tested for suitability for this study
on several diabetic patients. It was found to be inadequate, primarily
because questions requiring a choice of 'yes®, 'no', or 'I don't know'
as their answer proved most acceptable to the patient. Therefore, it
was dacided to construct a more appropriate too! to assess the level of
knowledge in this patient population.

Two instruments were used for this study: First an interview
questionnaire of 99 items entitled Diabetes Mellitus Guided Interview
was developed by the author to test patient knowledge of diabetes.

The questionnaire cévers five areas which are considered important in
successful management: 1) general knowledge of diabetes mellitus,

2) knowledge of diet to control diabetes, 3) knowledge of insulin use,
action and dosages, 4) self-administration of insulin, and 5} testing
urine for sugar and acetone. The second instrument was a patient
assessment form which was used to obtain demographic data and personal

and past history. These data were later verified by coilating with the
medical records of the patients. Wording of questions was as non-technical
as pessible. Synonyms to simplify medical terms were used freely and
primarily consisted of those words commonly usad by patient and family,

physicians, nurses and dieticians while providing patient care.
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The questionnaire was reviewed by a physician who is active in research,
treatment and education for the diabetic Pima. The questions were judged
to be reasonable, in that most diabetic patients should be able to answer

them.

C. Pilot >tudy of Questionnaire.

e

A pilot study using the questionnaire was done, using as patients, 15
Pima Indian Community Health Representatives (CHR). Because the CHR

responsibilities include some diabetes teaching., it seemed appropriate

sto

to use the CHRs Lo test the instrument. The guestionnaire was administered
prior to 15 patients receiving six hours of training in the management of
diabetes. Group age range was from 21 to &0 yeérs of age. The full range
of education level was not known but did nct inciude any collizge experience.
0f the 15 respondents, nine reported having diabetes. Of these nine diabetic
Pimas, two were on insulin, three were on oral hypogiycemic agents 4 four
reported using diet alone to control their diabetes. A1l but two ¢: the

nine considered themselves to be cverweight. A1l nine reported to have
received some form of diabetes instruction. Knowiedge questionnaire scores

for the nine diabetic Pimas ranged from 38-86 percent with a mean score of

(S0}

9 percent; for the six non-diabetics the rance of scores were 43-80 percent

,,_.
3]

with a mean score of 85 percent and for the total group of 15 respondents

the range of scores were 38 to 85 percent with a mean score of 62 percent.

After the pilet study the questionnaire was reviewed for validity and

for clarity. It was slightly reorganized and items that consistentiy
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created some confusion for the patients were either eliminated or
rewritten. Once again, the instrument was reviewed by the diabetoiogist.
t was decided that the questicnnaire should be administered by the
researcher because a self-administered test was dependent upon reading
and comprenension skills and possible areas of concern could be quickly

expedited through person-to-person contact.

D. Method of Collection of Data.

The patients arrived at the diabetic clinic by 8:00 a.m. The
screening nurse took their blood pressure, temperature, pulse, respiration
and tested their urine sample for sugar, acetone and protein using the
combo-ketodiastix method. Following this, blood was taken for a fasting
blood sugar {FBS). The patients were then free Lo either eat a snack of
milk and fruit provided by the hospital or eat at the snack shop if at
PIMC. Patients meeting the sampling requirements of at least 40 percent
insulin users, to 60 percent non-insulin users, were asked to participate
in the study. They were told the purpose of the study and received
assurance that their names and hospital numbers would not be used to
identify their questionnaire. No one refused. Signed permission forms
were then obtained individually {(see Appendix A). An effort was made to
eliminate anxiety and create a comfortable environment. The intervie-
was conducted in a room that provided privacy and space for the two
performance components applying the test for sugar and demonstrati ns
in injection method. {Dextrose sclution was substituted for the

urine sampie). Upon compietion of the interview, patients were
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encouraged to ask questions they may have about any items on the

questionnaire. Concurrent feedback was freely given. The interview

a1

i

his insirument was ; nag scores. A total

K]

ib
Wi

i

Wb A o B ot eii b oo
tasted about 45 winutes.

possibie score of 99 points is distributed as follows:
1) Knowledge of diabetes 27 points
2) Knowledge of diet 21 points
3} Knowledge of insulin 31 points
4) Self-administration of 11 points

insulin {skills assessment)

5} Testing of urine 9 points
(skills assessment) :

A separate form was used to collect demographic data. Information
about diabetes education received, education and income levels, amount
and type of exercise, and information regarding family members who have
diabetes was obtained through patient interview and recorded on the
patient assessment form. This information was later ccllated with data
taken from the medical record, including chronological age, duration of
diabetes, sex, diabetes status at time of assessment, and medication
ysed. If there was a discrepancy between patient information and chart
information this was recorded and then the M.D. and nurse in charge of
the patient were consulted to verify the correct status of the patient.

When all data had been collected in 100 patients, the information

was coded and placed in tape in the computer for subsequent analysis.
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. Definition of Terms.

7

knowledae-as defined by Thorndike-Barnhart, "all that is known
or can be learned.”

Peripheral neuropathy-symmetric distal loss of sensation, reflexes,

and strength, usually most savere in feet, sometimes asseciated with
foot and leg pain and visibie foot deformities.

Foot ulcers-a loss of substance located on a cutaneous surface,
causing gradual disintegration and necrosis of the tissue.

Insuiin-a protein hormene formed by the islet ceils of Langerhans
in the pancreas and secreted into the blood, where it requlates
carbohydrate metabolism. Used therapeutically in diabetes and sometimes
in other conditions.

Oral hypoglycemic-an agent that acts 1o jower the leval of glucose

in the blood.

Severity of illness~is stipulated for this study to be:

1) Miid when tne disease is controlled by dietary and/or weight

reduction methods only.

L
Nt

Moderate when oral medication is prescribed, and
3) Severe when insulin injections are necessary to controi the

disease.
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F. Hypotheses.

The independent variable is knowledge using Thorndike-Bavrnhart
definition of "all that is known or can be learned.” The level of
knowledge is measured by the interview questionnaire which has a maximum
high score for greatest knowledge of 99 points divided into five areas
of information needed for diahetic management. The dependent variables
are several, and include first, the intensity of degree of illness,
(just described in definition of terms) and second, the complications
associated with the diagnosis of diabetes mellitus. These complications
are:

1) The presence of peripheral neuropathy measured by a loss of

feeling or sensation or numbness in the feet as experienced
and reported by the patient,

2} Presence of ulcerated skin lesions of the Tower extremity and,

3) Frequency of occurrence of amputation of any part of the Tower

extremity.
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1) There will be no significant association between the score

i

th: ire to estimate the level of knowledge

g interyiay questionna

iy
d

of diabetes in Pima Indians and the degree of iliness estimated by
prescription for the control of the disease.

Hor® pid = pitpd

2) There will be no significant association between the score

of the interview questionnaire to estimate ievel of knowiedge of

diabetes and the occurrence of three peripheral complications-peripheral

i

ie

in

neuropathy, skin lesions and amputation of lower axtremi

3) There will be no significant difference between the scores
of the interview questionnaire to estimate the Tevel of knowiedge of
diabetes for each group of patients from each clinic.

Hoz: P13 = pitpd

4a) There will be no significant asscciation between the insuiin
skills score and the insulin cognitive score of insulin users in this

population.



45) There will be no significant association between the skills
score in urine testing and cognitive score of all diabetics patients
in this population.

H04b: r =0

e

Thers will be no significant asscciaton between non-insulin

[

users and insulin users and their skills score on urine testing.

Other hypotheses will be generated when necessary. The "irst;
second and third hypotheses will be tested by ranking the scores of

1 -

the questionnaire according to ‘level of accomplishment. The fourth
hypothesis tests the relationship of the cognitive area of the
questionnaire and the skills associated with management of the
diabetic condition-specifically urine testing and administration of
insulin. Patients who do not reguire insulin to ébntro! their
disease are omitted from this part of the analysis and patients who
require insulin administration are analyzed separately.

Age may influence knowledge. Also, Watkins' study found that
knowledge and the length of time (LOT) disease had been diagnosed
was significantly correlated with his estimate of knowledge of
diabetes. These two variables, age and LOT, must be taken into

consideration.
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&. olalislies.

The X2 of independence is used when marginal values are not fixed
and this non-parametric statistic has no distributional requirements.
There is a restriction on ceil sizes:; no table may have 20% of cells

with Tess than five observations. This test statistic will be used to
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use continucus data from the test scores and Pearson product moment,

will be used as the most appropriate test of significance.

H. Processing data.

Data was prepared for computer use by grouping and labelling as
follows:

1) Income Tevel was dfvided inte four bands of $4.000 each.

2} Education level was divided into four levels. The levels
included grades 1-6, grades 7-9, grades 9-12, and education beyond
high school.

3) Fasting blood sugars were divided into three groups. The

b

) consisted of bleod sugar values that ranged from 105-

£

first group (1
159 mg%, the second group (2) includes blood sugar values of 160-204 mg#,
and the third group (3) were values of 205 and above.

4} Duration of diabetes was defined as the length of time a

patient had the disease. This variabie was divided into three groups:



Group one (1) consisted of those persons who were found to have the
disease from 1-3 years. Group two (2) consisted of those persons who
had the disease for more than three years and less than seven years.

Group three (3) consisted of persons who had the disease for seven

5) Percent of ideal body weight is the ratio between ideal body
weight and the patient's real weight. Ideal body weight is calculated
from the National Research Council American Academy of Science.(gl}

6) Severity of illness was based on the type of prescribed treatment
which included Diet (1), Oral hypoglycemic agent (2}, and Insulin (3).
When severity was used as a controlling variable, this was redefined as
follows: patients on insulin (1) and patients not on insulin (2) which
combined groups 1 and 2.

7) Diabetes instruction is given to patients at four different
clinics identified as PIMC (0), Sacaton (1), Gila Crossing {2),

Salt River {3) and other (4). Community health nurses who instruct
the patients at Salt River also instruct the patients at Gila Crossing;
therefore, data from these clinics were combined to leave PIMC, 5acaton,

Salt River and other as the places of instruction.

8) An organized program of diabetes instruction was initiated

i

he

(%)

acaton patients which were identifiec as

8]

in Sacaton in 1975,

woad

jed as either O=ras or I=nv.

ja}]

receiving the progyam weve labe
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9) Length of time since diabetes instruction was divided into
less than one year and then yearly increments of one to four years or
more.

10) Loss of sensation (Question 25) is experienced in both feet
and 1s defined as being either present or absent.

11) Areas of pressure (Question 26) is defined as any break of skin
and any infection is labelled as "infection or ulcer" and included in
this group.

12) Amputation (Question 27) includes the loss of a foot, any part
of a foot or both feet which are not due to accidents.

13) Urine testing skills (Questions 41-43, 48-50). Al1 patients
were scored on urine-testing skills. The total score of 6 was divided
into high and Tow. Above 3=high, 3 and below=Tow.

14) Insulin administration skills (Questions 28-34, 36, 37, 39 and
40) for a total score of 11. Cut-off scores for insulin users were:

4 and below=Tow, 5¥8=medium and 9 and above=high.

15) Cognitive scores for insulin users (Questions 99-129) for a
total score of 79. This cognitive score was applied to those patients
on insulin. Cut-off scores for the three groups were: 16 and below=1low,

-27-52=medium, and 53 and above=high.

16) Cognitive scores for patients taking oral hypoglycemic agents
or using diet alone to control their disease (Questions 51-98) totaled

48 points. Cut-off scores were: 16 and below=1ow, 17-32=medium, and

33 and above=high.
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CHAPTER III
ANALYSIS AND INTERPRETATION OF DATA

Data was analyzed through IBM computer 300 using SAS program.
First, the sample of diabetic patients was examined to define the
demographic and clinical characteristics of the greoup. Then the
proportions of scores relative to cognitive areas of knowledge of
diabetes and clinical skills scores on both urine testing and insulin
self-administration were summarized. Finally the hypotheses were

tested for relationships in these data.

A, Description of the Sample.

1) Demographic characteristics.

This sample of 100 cases of diagnosed diabetics represents patients
attending clinics in the Phoenix area. Many diabetic patients do not
reqularly attend clinics even though they have been diagnosed as having
diabetes through the National Institutes of Health (NIH) services
biannual physical examinations. It is probable that this sample seiects
for clinic attendees and many cases of diabetes of varying severities
are omitted from inciusion.

Demographic information concerning the sample is symmarized in

Tabie 2..
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Table 2. Description of Sample by Demographic Variables.
Age ¥X=43.53 $D=8.8 Range 38 (21-59 yrs)
Md=44 .00

Sex Maies 27% Femaies 73%
Education Md=8th grade

Income Md=$4,500 pey year

The youngest diabetic patient was 21 and the oldest 59 years of age.

It had originally been planned to exciude pedplie over

the patiznt group was very cooperative and most anxious to be inciuded

[a}]

in the study. Therefore, patients were not refused entry into the
researéh on account of age. The ratio of male to fema!e, 1:3, possibly
is a selection bias due to more females attending ciinic than the male
population, an observation which had been made by the researcher., Due to
the sample being non-random, this may not be typical of the distribution
of diabetes by sex. In general this sample reflects a low socio-economic

-tatus {SES) group with a median education of grade 8 and a median income

1)

of $4,500 a year. The tribal director was included in the sample. His

st in the group and he was the only Pima Indian

P

income bracket is high

[¢4]

1

who had completed a college education. The tribal director is obviousiy

1

atypical of this selected population.
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2) Clinical characteristics.

Clinical variables were then extrapolated and quantified in Table 2.

Tabie 3. Description of Sample by Clinical Variables.

Fasting biood sugar (FB3) X=203.4 s.d.=39.3

Percent ideal body weight X=149% s5.d.=27.8% range 168%
(105-273%)

Percent with insulin Rx 43%
Percent with dietary Rx 36%
Percent with Rx for oral 21%

hypoglycemic agent.

Percent with pathology of 58% - 2% amputations
Tower extremities. 41% loss of sensation
12% ulcers
3% both LOS and ulcers

Examination of Table 3 shows a mean level of FBS which is 203 mg% -
well above the diagnostic level of 140 mg%. The highest FBS in the
study is 428 mg%. Percent ideal body weight (see pg. 25 for definition)
mean is»149% indicating that the sample on the average suffers from
obesity where even the lowest value is 5% above the ideal body weight.
Fifty-seven percent of the cases were independent of insulin adminis-
tration. Nearly 69 percent of the sample had demonstirable peripherai
neuropathy and/or pathology. Two out of the 100 patienfs had had
amputations of the lower extremities which were not due to accidental

injury.

4



Patients in the sample attended four difference clinics where it

was possible to receive educational instruction for the disease.

The distribution of proportion of patients attending the clinic and

years since diabetes instruction had been experienced are shown in

Tablas 4a and 4b.

Table 4a Clinics Where Patients Received Instruction on Management
of Diabetic Condition.
1. PIMC (central Tocation) ‘ 434
2. Salt River (east) 20%
3. Sacaton {south) 33%
(11% of clinic population had an
organized ongoing program of diabetes
management, initiated in 1975)
4. Other 4%
Tabie 4b Years Since Diabetic Instruction of Any Kind, Individual
or Group, was Given to Patients.
1. One year or less. 36%
2. More than ons vear, but less than two. 11%
3. Two and four years. 8%
4. Four years. 26%




{3
iy

Tables 4a and 4b show that 43% of cases included in this sample
attended the centrally located PIMC clinic and 20% attended Salt River.
Only seven patients attended other clinics including Gila Crossing.

It is clear that over 25% of these patients reported not receiving any
individual or group instruction about their condition for over four
years. It was questioned if this need for instruction was irrelevant
due to length of duration of disease being so short that 20% of
patients had no need of information. Table 5 shows proportion of

patients who had suffered from diabetes mellitus for various lTengths

of time.
Table 5. Proportion of Patients Having Diagnosed Diabetes
Mellitus by Years of Duration of Disease in Pima Indians.
LENGTH OF TIME PERCENT
3 vears and less ¢
More than 3 years and Tess than 7 11%
7 years and over. 58%
Md=8 years range=37 (1-38)
A11 cases included in the study had had their diagnosis for over a
year and lack of instruction was not due to lack of need. Most patients,
58% percent, had had their disease over four years with a median length

of time of 8 years.
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3) Description of Patient Scores on Questionnaire.

The questionnaire scores were divided into parts relevant to
cognition and application of skills. Cognitive scores were defined as
general knowledge of the diabetic condition, cognitive knowledge o7 the
use of insulin (insulin users only), cognitive knowledge of diet (all
patients) and scores from demonstration of administration of insulin
(insulin users only by definition).

These scoring methods are listed below:

a) Cognitive scores: 1) General knowledge =100
2) Knowledge of insulin n=43

action and dosage
3) Knowledge of diabetic diet n=100

Scores from testing urine n=100

-
—

b) Skills knowledge:

2) Scores from administration n=43
of insulin.

The scores were ranked as high, middle and Tow, or high/low by
dividing the total possible score into thirds or halves as described in
data processing (p. 26).

The scores on cognitive knowledge are shown in Table 6.
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Table 6. Cognitive Ranked Scores of Diabetic Pima Indians
from Questionnaire Concerning Their Disease.

SCORES
Low Middle High
1. General knowledge of diabetes T3 37% 30%
meilitus - n=100 |
2. Knowledge of insulin action 3C% 33% 7%
and dosage - n=43
3. Knowledge of diabetic diet 37% 20% 43%
n=100

In general the scores are equally divided betwsen the Tow, middle
and high group in all cognitive areas. There seems to be a higher
percentage, 43%, for dietary krowledge than for other areas.

Proportional scores for skills are shown in Table 7.

Table 7. Ranked Scores on Urine Testing Skills and Insulin
Administration Skills of Diabetic Pima Indians.

RANKED SCORES

Low Middle High

Urine testing skills scores 73% 12% 15%
n=100
Insulin administration skills 33% 28% 40%

scores {insulin users)

n=43

pes o
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The proportion of patients scoring low (less than two-thirds of

U‘l

total possible score) on urine testing skills is 73%. This is due in
part to the large numbers of zero scores included in this ranking,
sgore which reflects total inability to test the urine for sugar. No
cne knew how to test urine for the presence of ketones, including those
patients taking insulin. Through clinical observation it has been

1
i

Sy ok AT Rtk
< u%‘E L. R

noted that the Pima Indian can to ive bloed sugar leyels
and not suffer from diabetic coma. This is in contrast to Caucasian
groups who more easily show signs of impending coma at lower levels of
blood sugar. Accordingly, emphasis on urine testing as a method of control
has been considered less important for the Pima diabetic. This seems

ected in these data.



B. Testing Relationships of Knowledge Scores to Selected Variables.

1) Demographic Variables: Main Effects.

In order 1o testi tho mai

=.

ffect of knowladge in demographic

1
=
)

variables of age, sex, level of education and income, several
corralation coefficients were generated through the SAS program which

are summarized in Table 8.

Table 8. Correlation of Cognitive Scores with Demographic
characteristics of diabetic Pimas.

SCORES
General Dietary Knowiedge
Demographics {nowiedge Knowledge of Insulin
n=100 _n=102 n=43
Age 1 p=0.01 r=0.05 r=0.00 |
(p=0.85) (p=0.61) (p=0.32) |
E
Education r=_14 =17 r=-0.07
(p=0.16) (p=0.09) (p=0.48)
Insulin r=.17 r=.18 r=-.02
{(p=0.10) (p=0.07) {p=0.85) %
i




The variable of sex and relationship to knowledge scores was also non-

significant as shown in Tables 9a and 9b.

Tables 9a and 9b. The relationship of sex to knowledge scores of
diabetic Pimas.

23, Distary Knowledge.

SCORES
Low Mid High
Sex , i
M i 6 1 0| 27
F |33 34 33 | 73
i H
Total 39 a6 43 100
X2=1.98
df=2
p=0.3718 ns
Sh. 1Insuiin Knowledge.
SCORES
Low Mid High
Sex
i
M 3 5 3 | 11
£ 11 7 14 32
Total iz 12 17 143
X2=2.32
df=2

p=0.52 ns



2) Clinical Variables: Main Effects.
To Tist the main effect of knowledge in clinical variables of
FBS, duration of diagnosis, percent ideai body weight (IBWY) and years
since receiving diabetes instruction, several correlation cocfficients
were obtained and are compared in Table 10.

Table 10. Correlation between clinical variables and knowledge
scores in diabetic Pima Indians.

Instruction
i

SCORES
Clinical General Dietary Knowledge
Variagbies Knowleadge Knowledge of Insulin
_n=100 __n=190 u TS
i
FBS r=0.2 r=.23 r=0(.04
(p=0.03%) (p=0.02%) (p=0.78)
Duration of r=0.27 r=0.17 r=-0.08
Disease {p=0.006%*) {p=0.09) (p=0.42)
Fercent IBW 2 r=3.06 r=0.04 y=-0,12
| (p=0.54) {p=.68) (p 0.23)
| |
Yrs since | r=0.2] r=-0.023 r=-0.05 |
Diabetes | (p=0.04*) (p=0.02%) (p=0.59) |
!
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There is a positive correlation between general knowiedge of
diabetes, knowledge of diet and the FBS levels at 3=0.05. General
knowledge scores reflect the facts known by patients concerning general

characteristics of their diabetic disease, its non-curable status,

w—da

ts sequelae, its heritable tendencies, and influence of 1ife style.

e P L Tapene S B e W i ko w20 iy 5 ol L)
Dietary information includes seisciion ot focd

(%3]

tuffs especially in

relationship to cultural mores. It would seem reasonable to expect
dietary knowledge to influence blood sugar levels. This study indicates
that knowledge of diet is not being applied, in fact, that knowledge is
not being translated into behavioral activities. It will be recalled

that this popuiation is obese. Also, lack of application of knowledge

to behavior is substantiated by tha sigrificance and correiation
between FBS and general knowledge (r=0.22, p=0.03*}; however, these
data do not support Watkins' observations that improved knowledge lowers

FRS levels and so improves control of the disease..

Insulin knowledge and FBS have no significant effects. The
relationship of FBS to type of prescription was questioned in order to
cubstantiate that FBS levels were the same regardless of the need for
insulin therapy and that general and dietary knowledge scores were not
influenced only by the patients on insulin. The following Table was

generated.



Table 11,

prescription for control of diabetes.

Mid 140-180

High 2CG

Total

Bssociation between levels of fasting blood sugar and

PRESCRIPTION
Dietary Rx Oral Rx Insulin Rx
2 & 4
18 10 18
17 8 4
37 20 43
X2=1.020
df=4
p=0.9087 ns

34
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There is no significant difference in blood sugar levels of insulin
users and non-insulin users. This cculd mean that patients on either
prescription were equally well (or poorly) controlled and knowledge was
indeed influencing the FBS levels but adversely i.e., high scores mean

high FBS.

Nickerson (1972) had described the rejationship to increased duration
of the disease with the occurrence of less knowledge. In this study,

knowledge of diet and insulin action is non-significant but the direction

of the relationship is negative as Nickerson reported. n the Pims people
general knowledge increases with duration of diagnosis which is antag-
onistic to Nickebson's research; but it must be recalled that general
knowledge does not have much emphasis on skills in management of the
disease. Among these Indian people, when years pass without receiving

instruction about diabetes, then general knowledge is seriously

jeopardized {r=0.21, p=0.04),

3} Testing of the specific hypotheses.
Hypothesis #1 tests the relationship between the main effect of
knowledge on disease severity as defined by levels of management of
diabetes, 1) by prescription of diet, 2} oral hypoglycemics, or 3) insulin

edication in Table 12.

£
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Tabie 12. Relationship of scores on general knowledge of diapetes
and prescription for contrel of the disease in Pimas.

PRESCRIPTION

H

Score on General Dietary. Oral
Knowledge Management Hypoglycemics Insulin Rx

Low 22 12 19 | 53

Mid 8 6 18 . 32

High 7 2 6 15

Total 37 20. 43 100

X2=4.427
df=4
p=0.3513 ns



These data suggest that there is no increase in general knowledge scores
according to the treatment prescribed to control diabetes. Knowledge of

diet and prescription for control showed the same non-significant

results, Tahle 13.

Table 13. Relationship between scores of knowledge of diet and
prescription for disease amongst diabetic Pimas.

PRESCRIPTION
Score on Dietary
Knowladge Dietary Rx Oral Ry insulin Rx
Low | 22 iz 19 153
‘ :
| |
Mid § 8 6 18 32
I ' |
High § 7 2 6 | 15
! !
Total 37 20 43 100
X2= 4.427
df=4



The hypothesis in type of prescription and knowledge of insulin
was not tested because non-insulin users had no knowledge of insulin -

its dosage, its action or its relevance to the diabetic condition.

[ %]

~ e
The differenc

4

in insulin knowledge by prescription is therefore
extremely wide and the influence on management of this variable requires

further investigation.
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Hypothesis #2 tests the association between general knowledge
scores and the occurrence of peripheral complications defined as LOS
loss of Sensaticn) and “"others™, (skin infections, ulcers, abrasions, and
amputees). No relationship of general knowledge scores and the occurrence
of these types of sequelae can be established, Table 14.

Tahle 14. Association of scores on general knowledge and peripheral
complications.

General knowledg

1]

Score n=100 None Los Other
Low 20 10 3 E 32
|
Middie 7 14 5 i 37
High 156 8 b } 30
Totail 53 32 15 - 100
X2=2.703
df=4
p=0.61 ns
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Peripheral neuropathy had no correlation with the use of insulin

(p=0.18) compared to other prescriptions.

Association of complications of Tower extremities commonly
encountered in diabetes with other coanitive areas concerning knowiledge

of insulin and knowledge of dietwere now investigated, Tables 15a and 15b.

emity compliications
3 D

Tables 15a & 15b. Association between lower ext
203 e Pimas.

T
and cognitive scores of diabset

G

Table 15a.

PERIPHERAL COMPLICATIONS

Scores on
Diet Knowledge NONE L0S OTHER
Low 22 9 2 33
Mid i 16 7 34
High 20 ¥/ 6 33
Total 53 32 15 100



Table 15b.

Scores on
Insulin Knowledge

Total

PERIPHERAL CGMPLICATIONS

NONE LOS OTHER
34 8 11
14 4 14
9 2 4
&7 14 29
4
A==7.636
df=4
p=0.27

63
32
L1

100
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There is a siagnificant association in this population hetween
dietary scores and peripheral complications of the lower extremities,
mainly i0ss of sensation.

Blood sugar Tevels go up with general knowiedge; also dietary
knowledge has a negative correlation with years since education. Both
these variables of dietary knowledge and FBS may effect the occurrence

of sequelae of peripheral comnlications and this mav confound the

relationship of this variable with dietary scores.

The following tables show the association of both blood sugar

evels and years since education in {Tower) perinheral complications

(PN).



Table 16. The association of peripheral (lower extremity}
complications and fasting blood sugar levels in Pimas.

PERIPHERAL COMPLICATIONS

NONE LOS OTHER
FBS
Low 5 3 0 8
Mid 25 18 3 |46
High 23 1 12 46
53 3?2 15 100

X2=0.15]

df=4

p=0.05%



Tabie 17.
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The association of peripheral (lower extremities)
complications and years since education for diabetic
control in Pima Indians.

PERIPHERAL COMPLICATIONS

NONE LOS OTHER

FBS
E H

Low L 22 20 8 | s0
i ;

Mid RV 10 6 | 33

High Y 2 1|17
¢
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Peripheral compiications (PN} of the Tower extremi
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particularly LOS (loss of sensation), is not as ed with years
since educational instruction, PN is, however, significantly associated
(p=0.05%) with FBS. This finding has been supported by other researchers.
In this study knowledge of diet is associated with FBS Tevels as well as
perioharal complications.

N

f

P
| DIETARY KNOWLEDGE
FBS
The effects of dietary knowledge on PN is confounded by FBS. It would
seem that dietary knowledge, when effective, should decrease FBS which

in turn would decrease the sequaiae of diabetes mellitus; small cell

sizes would not permit tables to control for these effects.



Hypothesis #3 postulates no association between knowledge scores and

clinic placement and this asscciation was tested in Table 18.

Table 18. The association between place of clini

c atter
eneral knowiedge score in diabetic populat
[
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