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ABSTRACT
Self-care for diabetics involves urine testing for
glycosuria.

This study was designed to determine the rela

tionship between the diabetic patient's knowledge of and
skill in urine testing.
Problem solving and Staton's concepts of learning
were the basis for the theoretical framework.

Problems

arising in relation to self-care can be approached through
problem solving.

A patient profile collected background

information and diabetic care.

Knowledge was measured by a

written multiple-choice test with questions on urine testing;
skill was measured by a checklist using Tes-Tape.
The data were submitted to Pearson correlation.
Knowledge and skill on urine testing were found not to be
statistically significant at the .05 level.

However, on the

written test one of the two questions on rationale of sugar
in the urine and specimen choice was found to correlate
significantly at the .05 level.

The conclusion of the study

was that there was not a relationship between knowledge and
skill on urine testing.

One interesting finding was that

the three subjects who taught themselves about urine testing
passed the skills test.

vii

CHAPTER 1
INTRODUCTION
In 1961 Bowen, Rich, and Schlotfeldt said that
"despite substantial progress in recent years in the treat
ment of diabetes mellitus, this chronic disease remains as
one of the major health problems in the United States"
151).

(p.

In the United States alone, about 4,200,000 people

have diabetes and 5,600,000 are potential diabetics
'
The number of people with this disease .
.

(Nickerson 1972).

.

has increased in the last ten years, probably due to in
creasing screening programs.

"Since the advent of medicare

many older people are being discovered with the disease"
(Young and Barger 1969, p. 56).
The management of diabetes mellitus requires skill
ful, exacting, and continuous care.

To a great extent the

carrying out of the treatment of diabetes must remain with
the patient.

In preparation for this role, the patient

should be well educated not only in the problems of diabetes,
but also in the matters of nutrition, prevention, general
health, and hygiene.

This knowledge can be applied in the

management of the disease

(Watkins and others 1967).

One area of self-care for diabetics involves testing
the urine for sugar.

Patients are usually exposed to

information dealing with this area when first diagnosed as
having diabetes.

Knowledge about urine testing does not

mean that it will be incorporated, into their regimen.
Statement of the Problem
What is the relationship between level of knowledge
of diabetic patients on urine testing and their performance
in doing the glycosuria testing?
Significance of the Problem
An understanding of how to conduct semi-quantitative
urine tests is required of the diabetic patient (Finch 1972) .
According to Rosenthal and Rosenthal

(1953) successful

treatment can only be achieved when the patient is equipped
with sufficient knowledge of diabetes and: management of the
disease.

Part of management includes testing the urine.
Urine testing is a component of self-care.

According to Belemonte, Sarkozy, and Harpur

(1967), "a

certain degree of accuracy should be expected, from urine
tests performed in the home.

. . . Accuracy is essential

during infections when sudden hyperglycemia may occur and
rapid insulin adjustment may occur" (p. 557).
Glycosuria testing is simple and not difficult to
teach.

Due to the simplicity in learning the testing pro

cedure, carelessness may result in testing (Etzwiler 1962).
Too often nurses assume that patients are performing the
testing of urine correctly (Leifson 1969).

Information given patients about urine testing may
not result in the ability of the patients to perform the
test.

An awareness of the degree to which there is a rela

tionship between knowledge and skill in urine testing will
assist the nurse in placing appropriate emphasis on these
two factors when doing diabetic teaching.
Purpose of the Study
One aspect of self-care is glycosuria testing.

The

results are evaluated in helping to plan the patient's
regimen.

Knowledge and accuracy in performing the urine

tests constitutes the meaningfulness of the tests.
The purpose of the study was to discover the rela
tionship between level of knowledge on urine testing and
skill in performing urine tests.
Theoretical Framework
The theoretical framework was based on problem
solving and Staton's concepts of learning.

The two ideas

complement each other.
"Problem solving refers to any activity in which
both the cognitive representation of prior experience, and
the components of a current problem situation are reorgan
ized in order to achieve a designated, objective.

...

Problem solving of course involves discovery learning"
(Ausubel 1968, p. 533).

Authors vary in their descriptions of the phases or
steps in problem solving.
phases into six steps.

Shields

(1972) has divided the

First there is a collection of data.

This step includes gathering of information.

Observation is

part of this step and has cognitive, affective, and sensory
motor components.

A connection between knowledge and the

ability to notice is evident.

A need to know more is neces

sary before one can notice more.
attentive, receptive.

"Observing requires being

. . . We see and know that which we

care about, from our caring arises our perceptivities and
biases"

(p. 782).

People are receptive to those things

which hold value for them (Shields 1972).
Second, a categorization of data is required,

A

great deal of teaching and learning requires the student to
deal with classifications.

This phase appears to be

measured by paper and pencil tests

(Shields 1972).

Third, an insight into relationships is present.
"Categorizing is probably inherent in human thinking.

. . .

When information is kept in narrow compartments it is not
readily available for broad scanning that appears to be
necessary for creative production"

(Shields 1972, p. 784).

Fourthf there are decisions for actions that are'
implementations and interventions.

Basically the realiza

tion of the best decision is not the identical thing as an
actual decision to do or not to do.

Decisions that follow

may be assessed in terms of differing criteria (Shields
1972) .
The fifth phase is that of implementation and inter
vention.

Intervention at some level is necessary in this

phase (Shields 1972).
Finally the phase of evaluation occurs.

An eval-

uatory phase "requires scanning constellations of new data
in the light of criteria.

. . . Actual outcomes can be

compared with expected or hoped for outcomes"

(Shields 1972,

p. 785).
A person may perform one phase of problem solving
better than another.

A person can learn the phases in

varying degrees of ability, thus excelling in certain
stages.
Staton's (1960) concepts on learning are related to
problem solving.

He divided learning into three areas.

First there is knowledge or understanding.

Knowledge is

more than knowing the facts; it involves knowing what to do
and how to do it.

Another area is attitudes or emotional

responses to a task.

Finally there is skill, or the ability

to coordinate the eye, mind, and body into a performance
(Staton

I960).

"Learning in one of these areas does not

guarantee learning in the other areas"

(p. 4).

Urine testing involves performance of the test,
knowledge of why it is needed, and interpretation of the
results.

Problems arising in regard to self-care concerning

urine testing can be approached through the steps of problem
solving.
Limitations
The limitations of the study included the following:
1.

The size of the sample was limited to seventeen
persons.

2.

The measurement of knowledge on urine testing was
limited to a ten-question, three-option multiplechoice test.

3.

The subjects had a diagnosis of diabetes for at
least six months.

4.

Patients included in the sample were over eighteen
years old.

5.

The patients in the sample were English-speaking.
Assumptions
The following assumptions were made as a basis for

the study:
1.

Knowledge can be measured by paper and pencil tests
or structured interview.

2.

The degree.of skill in performing the urine tests
is observable.

3.

The registered nurse can evaluate the diabetic's
knowledge and skill on urine tests.
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Definition of Terms
For specific use in this study, the following terms
are defined:
1.

Diabetes Mellitus.

. = is a genetically deter

mined disorder of metabolism in which its fully
developed clinical expression is characterized by
fasting hyperblycemia, atherosclerotic, and micro
angiopathic vascular disease and neuropathy"

(Fajans

1971, p. 7 93).
2.

Urine testing.

The process of testing for glyco

suria.
2.

Knowledge.

Knowing of facts plus also knowing what

to do with the facts and how to do it (Staton 1960).
4.

Skill.

The ability that comes from coordinating the

eye, mind, and body into a performance
5.

Glycosuria.

(Staton 1960) .

The excretion of glucose in the urine

(Barnhart 1963).
6.

Self-Care Knowledge.

"Information that the diabetic

patient knows about insulin, urine testing, diet,
and foot care"

(Holecek 1971, p. 14).

CHAPTER 2
REVIEW OF THE LITERATURE
A review of literature follows on diabetic patients
level of knowledge on self-care.

Urine testing is a compo

nent of diabetic self-care.
In a study by Nickerson (1972) ,

seventy-four

hospitalized diabetic patients were given a pretest to
measure the level of knowledge on self-care.
did not know what diabetes was.
were insulin pills.

Thirty-eight

Sixty people thought there

Twenty-four out of twenty-six patients

did not know the difference between U-4 0 and U-8 0 insulin.
Fifty could not name the signs of elevated blood sugar, and
forty-seven patients did not know what insulin does.
In the same study there was a lack of knowledge on
urine testing.
correctly.

Only five patients tested the urine

Forty patients did not test their urine at home.

Of the thirty-four who tested their urine thirty said no one
had ever shown them how to test the urine.

Sixty-five

patients thought the first specimen was better to use for
testing.

Finally, twelve patients did not know the reason

why the urine should be tested (Nickerson 1972).
Nickerson divided the patients for teaching purposes.
Some patients were assigned to a group for group

instruction.
tion.

Other patients were given individual instruc

The remaining patients were used as controls.

Those

patients in the group sessions made larger gains in scores.
It was found on the posttest that with an increase in
knowledge, there was an increase in application of knowledge
in the ability to test the urine correctly (Nickerson 1972).
Williams and others

(1967) found that in a sample of

sixty patients three-fourths were not eating the prescribed
■foods with the frequency needed.
In a thesis by Holecek (1971), eleven per cent
missed one or more questions on urine testing.
Bowen and others

(1961) developed a program of

organized instruction for diabetic patients on self-care.
The control group received no instruction while the experi
mental group received periods of formalized instruction.
The experimental group demonstrated an increased gain in
knowledge of the disease and a gain in skill in performing
insulin administration and urine testing.
In a study by Leifson (1969), glycosuria tests
performed by diabetic patients at home were analyzed.
Forty-two diabetics were included in the sample.

It was

discovered that difficulty was found in reading the test
results.

In addition twenty-six per cent failed to use

the color chart, eighty-six per cent had improper timing,
nineteen per cent.used materials beyond the expiration date.

and sixty-seven per cent had improper storage of testing
materials.
Etzwiler

(1962) in a study conducted with juvenile

diabetics found the following from administering a multiple\

choice test.

The majority of children in the age range of

six to seven realized that an orange-red color indicated a
large amount of sugar was present in the urine.

Some

children understood the relationship between urine testing
and insulin requirements.

This comparison exemplifies the

relationship between specific knowledge of the disease and
the ability to use the knowledge in practical application
in management.
In a study of sixty diabetic patients at home by
Watkins and others

(1967), it was established that diabetics

lacked knowledge concerning the disease and care.

Eighty

per cent of the diabetics had unacceptable insulin adminis
tration.

Errors were also made in insulin dosage, wrong

calibrations on the insulin syringe, and using the wrong
insulin.
care.

Twenty-nine patients administered adequate foot

Only one patient had acceptable management in all

five areas— insulin administration, insulin dosage, urine
testings, meals, and foot care.

In the area of urine

testing only one-third of the sample tested their urine
correctly.

Twenty-three per cent used the results as

helpful while forty-five per cent tested and used the
results in a way that could be detrimental.
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Further, in this study an investigation was con
ducted between overall management and knowledge.

The

knowledge portion tested general knowledge of the disease
and "knowing why."

"In this study we can not determine the

relationship between knowing how and doing, although we
assume the patients who managed better knew how"
and others 1967, p. 454).

(Watkins

The correlation coefficient of

overall knowledge with overall management was statistically
significant at the one per cent level.

In addition those

patients who realized the meaning of sugar in the urine made
better scores on overall use of the urine test (Watkins and
others 1967).
Duration of the disease did not seem to be related
to knowledge, but the longer that the patient had the
disease the more errors that were made in insulin adminis
tration.

Those patients in poorer control knew more about

diabetes than those in better control (Watkins and others
1967),

From this study knowledge and skill seem to be

correlated to a certain degree.

CHAPTER 3
METHODOLOGY

'
•

This chapter includes the research design, the
tools, the setting, the population and sample, data col
lection, and proposed analysis of the data.
Research Design
A descriptive study was conducted to explore the
relationship, if present, between knowledge and skill on
urine testing of diabetic patients.

The subjects included

diabetic patients from diabetic and medical clinics.
The extent of knowledge on urine testing was
measured through a ten item multiple-choice test.

The test

included five areas on urine testing— rationale, specimen
choice, illness, testing materials, and interpretation of
results.

The test was administered by paper and pencil

unless the patient was unable to read or write, and then it
was given orally.

The patient was then asked to perform a

urine test using Tes-Tape.

Upon completion of these two

tests a patient profile was utilized to gather information
concerning patterns of home urine testing and biographical
background.

Where areas of knowledge or skill were lacking

the researcher informed the patient with correct information
after the data were collected.
12
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The Tools
Written Test
To determine the extent of knowledge on urine
testing a written ten-item multiple-choice test (Form A)
was devised (Appendix A ) .

The multiple-choice test was

chosen as it can measure all abilities that are measurable
by objective items.

Specific information can be measured

and also understanding, judgment, and application of prin
ciples (Shields 1965).
The test had five sections basically composed of two
questions in each area— rationale, specimen choice, illness,
testing materials, and interpretation of results
B).

Interval data were collected.

(Appendix

The tool was evaluated

by four professionals in the area of diabetes for content
validity.
Skills Test
The skills performance on urine testing was eval
uated by utilizing a checklist devised by Nickerson (1972)
on urine testing using Tes-Tape (Appendix C ) .

As described

by Nickerson if one part of the six steps was performed
incorrectly the whole procedure was incorrect.
approach was used in this study.

The same

Patient Profile
A patient profile was also developed

(Appendix D ) .

The purpose of the profile was to provide demographic in
formation and the diabetic's regimen.
Tes-Tape
Bell and Jumper
about Tes-Tape.

(1958) have stated the following

Tes-Tape is one method for the quantitative

determination of urinary sugar.

Results of quantitative

determinations were made with Tes-Tape indicating the
accuracy of the test to be ninety-four per cent or higher.
It is specific for glucose and is stable in the range of a
pH of four to a pH of nine.

Important is the fact that the

strips can be inactivated by heat and by extended exposure
to direct light.

Ellenberg and Rifkin (1970) add that Tes-

Tape also detects lower concentrations of urinary glucose
than does Clinitest.
The Setting
The study was conducted in two diabetic or medical
clinics.

The diabetic clinic was in a hospital setting.

The medical clinic was a non-profit ambulatory care setting.
Permission to conduct the study was obtained from the
medical directors of the clinics

(Appendix E ) .
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The Population and Sample
The population consisted of medically indigent
diabetic patients enrolled in either one of the two clinics.
Patients attending the clinic on the days of data collection
were considered for participation in the study.
following criteria were used:
(2) performed urine tests,
urine,

The

(1) over the age of eighteen,

(3) used Tes-Tape to test the

(4) had seen the doctor in the last six months,

(5)

spoke English fluently, and (6) diagnosed with diabetes for
at least six months.

Patients meeting the criteria and

agreeing to participate in the study became the sample.
Data Collection
The purpose of the study was explained to each
patient meeting the criteria.

Written permission from the

patient was acquired, and the patient was assured that con
fidentiality would be insured (Appendix F ) .

The patient had

the right to refuse to be in the study and was assured that
his care would not be affected regarding his decision
concerning the study.
Data were collected from the administration of the .
two tests.
test.

One was a written ten-question multiple-choice

The other was a skills test in urine testing"util

izing a checklist.

Upon completion of the two tests the

researcher asked the patient questions from the patient
profile.
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A pretesting of the tools was carried out on two
patients.

The clarity of the tools was determined, and no

changes were made. ,
At the hospital clinic the diabetic patients were
expected to test their urine preprandial or postprandial
according to their degree of control.

Questions three and

four were revised to adapt to the method of postprandial
urine testing employed by some of the subjects

(Form B ) .

Otherwise the test given to the postprandial subjects was
identical to the other form (Appendix G ) .

This test was

also pretested for clarity, and no revisions were made.
The test was not labeled preprandial or postprandial until
after the test was administered.
Data Analysis
The data were submitted to the computer for analysis
Pearson correlation was the method chosen to determine if a
relationship was present between scores on knowledge and
skill on urine testing.

Each question or area was compared

with skill in the same manner.

Variables from the patient

profile were correlated with knowledge and skill on urine
testing using x

2

of Fisher's exact test.

Pearson correlation, also called the product moment
coefficient of correlation, is the most commonly used
correlation index.

This method is utilized when the scale

of measurement is either of the interval or ratio type.
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Pearson correlation is defined "as the mean of the z-score
products.

. . . These paired z-score products are added, and

this sum is divided by the number of pairs"

(Ary, Jacobs,

and Razavieh 197 2, p. 116).
Sometimes it is necessary to test fo the signifi
cance of differences among the proportion of objects that
fall in different categories.
The statistical test employed
o
is Chi-square (x ) test.
Two sets of frequencies are
tabulated, the expected and the observed frequencies (Ary
et a l . 1972).

Chi-square is based upon the hypothesis that

the expected frequencies computed are correct, and that
deviations or variations of the actual frequencies from the
expected ones will be random fluctuations (Chase 1967).
The Fisher's exact test is a useful, nonparametric
technique for analyzing discrete data when the two inde
pendent samples are small in size.

This test is used when

the scores fall into one or the other of two mutually
exclusive classes.

Therefore, every subject in both groups

attains one of two possible scores.

Scores are depicted by

frequencies in a 2 x 2 contingency table.

This test deter

mines whether the two groups vary in the proportion to which
they fall into the two classifications (Siegel 1956).
The reliability of the multiple-choice test on
knowledge was determined using the Kuder-Richardson formula.
Kuder-Richardson or rationale equivalence reliability
estimates reliability through determining how all items on
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a test relate to other items and also to the whole test.
This procedure is appropriate, when the intention of the
test is to measure a single trait (Ary et al. 1972).
Test reliability is influenced by many factors.
The longer a test is the greater the reliability (Ary et a l „
197 2).

In addition the longer a test is, the greater the

sample of behaviors, and the scores are less likely to be
influenced by chance factors such as guessing
1965).

(Gronlund

The more homogeneous a group is with respect to a

trait, the lower the reliability will be (Ary et al. 1972) .
The larger the spread of scores the higher the reliability
will be.

Finally the degree of difficulty or easiness

affects reliability (Gronlund 1965).
Other measurements of the written test were per
formed.

The standard deviation, the mean, and the standard

error of measurement were computed.

. CHAPTER 4
PRESENTATION AND ANALYSIS OF DATA
This chapter presents patient characteristics, de
scription of data, and results of analysis.
Patient Characteristics
Each of the characteristics of the patients
according to age, sex, race, marital status, education, and
living arrangement can be found in Table 1.
Of the seventeen subjects with diabetes mellitus
thirteen were female and four were male.

The age range was

from 32 to 76 years with a mean of 55.4 years.

Seven sub

jects were Caucasian, seven were Mexican, and three were
Negro.

Nine subjects were married, five were widowed, two

were divorced, and one subject was separated.
None of the sample had more than a high school
education, the range was from second to twelfth grade.

The

mean was 8.9 years.
Six patients lived alone.

The remaining eleven

patients lived with one or more family members or friends.
Patient characteristics on urine testing are pre
sented in Table 2.

Factors such as type of tester, specimen

choice, person testing the urine, frequency of testing,
19
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Table 1.

Subject

Patient Characteristics of Age, Sex, Race,
Marital Status, Education, and Living Arrangement

Age

Sex

Race

Marital
Status

Educa
tion
Living
(years) Arrangement

1

64

F

Caucasian

Widow

10

alone

2

49

F

Mexican

Married

11

not alone

3

68

F

Caucasian

Married

8

not alone

4

52

F

Mexican

Separated

5

alone

5

48

M

Mexican

Married

5

not alone

6

52

F

Caucasian

Married

8

not alone

7

64

F

Mexican

Widow

2

alone

8

57

F

Caucasian

Married

12

not alone

9

61

'F

Negro

Widow'

11

alone

10

60

F

Mexican

Married

7

11

54

F

Negro

Widow

10

alone

12

32

F

Mexican

Married

10

not alone

13

58

F

Mexican

Married

9

not alone

14

76

M

Negro

Widower

12

15

55

M

Caucasian

Married

8

not alone

16

44

M

Caucasian

Divorced

12

not alone

17

49

F

Caucasian

Divorced

12

not alone

not alone

alone

Table 2„

Subject
1
2
3
4
5
6
7
8

9
10
11
12
13
14
15
16
17

Patient Characteristics on Urine Testing Including: Type of Tester,
Specimen Choice, Person Testing Urine, Frequency of Testing, Initiation
of Teaching, and Person Teaching

Type Tester
preprandial
preprandial
preprandial
postprandial
preprandial
preprandial
postprandial
preprandial
postprandial
preprandial
postprandial
postprandial
preprandial
preprandial
postprandial
postprandial
postprandial

Specimen
Choice
2
1
1
2
1
1
2

1
1
1
2
2

1
1
2
2
2

Person
Testing
Urine
self
self
self
self
self
self
self
self
self
self
self
self
self
self
self
self
self

Frequency
Testing
(times a
day)
2
3
2
2
2
1
4
1
2
2
2

2
2

1
2
4
4

Initiation
Teaching
never
immediately
immediately
immediately
immediately
immediately
immediately
immediately
immediately
immediately
1 year
immediately
immediately
immediately
3 months
never
immediately

Person
Teaching
self
MD
RN
MB
MB
RN
MB/RN
MB
RN
MB
MB
MB
MB
MB
self
self
RN

22
initiation of teaching, and persons teaching on urine
testing are included.
Nine of the subjects were preprandial testers, and
eight subjects were postprandial testers.

According to

specimen choice nine subjects tested the first-voided speci
men while eight used the second-voided specimen.
subject tested his own urine.

Every

The range of frequency of

urine testing for one day was from one time to four times
with the mean being 2.2 times a day.
Thirteen of the subjects stated that initiation of
teaching on urine testing took place immediately upon
diagnosis of diabetes.

One patient was taught about urine

testing three months after diagnosis, and one subject was
taught one year after diagnosis.

Two of the subjects never

had any teaching.
The physician was the person who did most of the
teaching on urine testing.

Nine subjects stated that the

physician was the primary health teacher.
said that the nurse was the teacher.

Four subjects

One subject had

teaching from the combination of the two.

Three subjects

taught themselves about urine testing.
,

Patient characteristics about the course of their
diabetes are presented in Table 3.

These characteristics

include length of diagnosis, history of diabetes, diabetic
regulation, and frequency of medical visits.
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Table 3.

Subject
1

Patient Characteristics According to Length of
Diagnosis, History of Diabetes, Diabetic Regula
tion, and Frequency of Medical Visits

Length of
Diagnosis
(years)
7 months

History
of
Diabetes

Diabetic
Regulation

Frequency
of Medical
Visits
(weeks)

yes

diet

6

yes

pills

4

2

13

3

8

no

pills

6

4

4

yes

pills, diet

8

5

25

yes

pills

4

6

2

no

pills

4

7

10

no

pills, diet

4 '

8

10

no

pills, diet

4

9

12

yes

pills, diet

8

10

15

no

pills, diet

4

11

5

yes

pills, diet

24

12

5

yes

pills, diet

4

13

2

no

pills, diet

12

14

12

no

pills

12

15

2

no

insulin, diet
pills

12

16

3

no

insulin, diet

4

17

27

yes

insulin, diet

2
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Length of diagnosis of diabetes ranged from seven
months to twenty-seven years.

The mean was 9.1 years.

Eight subjects had a positive familial history of diabetes.
Nine subjects did not.
Subjects regulated their diabetes in a variety of
ways.

F i v e .subjects were on oral hypoglycemic agents, one

used only diet, eight used diet and oral agents, two were on
insulin and diet, and one used all three methods.

The

frequency of medical visits ranged from every two weeks to
every six months with a mean of 7.1 weeks.
Description of Data
Scores for each subject on the written test and on
the skills test are presented in Table 4.

Description of

the written test precedes discussion of the skills test data.
On the written test the total correct answers ranged
from two correct to nine.
standard deviation was 1.7.

The mean was 7.0, and the
The standard error of the mean

was 0.41, and the standard error of measurement was 1.4.
The reliability of the written test was found to.be 0.32
utilizing the Kuder-Richardson formula.
A score breakdown on the written test showed that
one person had two correct answers, one had five correct,
two had six correct, six had seven correct answers, four
had eight correct, and three had nine correct answers.
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Table 4,

Subject

Subjects' Scores on the Knowledge Test and Skills
Test

Knowledge Test Score7
N = number correct

Skills Test Score

1

6

Pass

2

7

Fail s

3

2

Fail

4

9

Pass

5

5

Fail

6

7

Fail

7

7

Pass

8

8

Fail

9

7

Fail

10

7.

Fail

11

8

Fail

12

8

Fail

13

7

Fail

14

6

Fail

15

8

Pass

16

9

Pass

17

■9

Fail
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Of the seventeen subjects in the sample thirteen
answered question one correctly.
question two correctly.
sponded correctly.

Twelve subjects answered

On question three ten subjects re

Whereas on question four only seven sub

jects answered correctly.

On question five eleven subjects

of the sample responded correctly.

Eight subjects re

sponded correctly to question six.

Thirteen subjects

answered question seven right.

On test items eight and nine

all subjects except one responded correctly.

Fourteen

subjects of the sample correctly answered question ten.
On the skills., test five subjects passed, and twelve
subjects failed.

All of the sample performed according to

the criteria for question one and three.

Question one was

involved with tearing the tape off the dispenser.
three involved dipping the tape into the urine.

Question
On question

two thirteen subjects were correct in only touching the end
of the tape not dipped into the urine.
a problem.

Timing seemed to be

On part four only ten subjects removed the tape

from the urine and read the results in sixty seconds.
Twelve subjects were correct on number five in holding the
tape rather than putting it down until the results were
read.

On question six twelve subjects read the results

correctly according to the chart.
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Results of Analysis
Pearson correlation was the method employed to
explore a relationship between knowledge and skill in urine
testing.

The correlation was found to be -0.28 which was

not statistically significant at the .05 level.
Each question on the written test on knowledge was
correlated with skill to see if there was any relationship.
Question two on rationale of sugar in the urine had a
correlation coefficient of 0.04 which correlated with skill
at the .05 level.

Question four on specimen choice had a

correlation coefficient of 0.04 which also correlated with
skill at the..05 level.
All of the variables from the patient profile were
compared with scores on knowledge and skills test using
X

2

or Fisher's exact test.

Three variables were significant

at least at the .05 level with the pass-fail scores on the
skills test.
The time of initiation of teaching the skill of
urine testing correlated with ability to pass the skills
test with a x

2

of 8.84 with 3 degrees of freedom and was

significant at the .05 level.

Eleven subjects of the

thirteen taught immediately, and one subject taught the
skill a year later, failed the skill test.
passed the skills test.

Five persons

These persons were the two who were

never taught, one person taught at three months, and only
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two persons who were taught immediately after diagnosis of
diabetes.
A x

o

of 12.72 with 3 degrees of freedom was obtained

for the comparison between the person who initiated the
teaching, and whether or not the patients passed or failed
the skills test.

This was significant at the .05 level.

the three patients who taught themselves all passed.

Of

Of the

five persons who passed the skills test one was taught by a
physician, three taught themselves, and one by a combination
of the physician and the nurse.

Eight patients out of the

twelve who failed were instructed by the physician, and four
by the nurse.
A Fisher's exact test significant at the .01 level
was obtained for the comparison between specimen choice and
total skill.

The nine subjects who stated they tested the

first-voided specimen all failed.

Five out of the eight

second-voided specimen testers passed the skills test,

CHAPTER 5
DISCUSSION OF FINDINGS
In this chapter, a discussion of the statistical
findings is presented.

The conclusions and recommendations

for further study are also included.
Discussion of Statistical Findings
Contrary to Nickerson's
and others

(197 2) findings and Watkins

(1967) the data from the study did not show that

there was a relationship between total knowledge and skill
in urine testing.

Those subjects that did well on the

knowledge test did not necessarily pass the skills test.
Teaching the patient about diabetes may not espe
cially prepare the diabetic for skill in urine testing.

An

explanation of the skill of urine testing may be most
important.
Breakdown of individual questions on knowledge and
skill correlation showed that only two questions correlated
significantly at the .05 level.

Question two on rationale

of sugar in the urine, and question four on specimen
were the questions.

choice

The explanation of why there is glyco

suria might make the urine testing more meaningful.
the knowledge of which specimen

Also,

to use may indicate skills

teaching more directly than some of the other questions.
29
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An interesting point was that of the thirteen sub
jects who were immediately taught about urine testing,
eleven subjects failed the skills test.

This result may

indicate that those subjects needed reinforcement and reevaluation of their status on urine testing.

According to

Staton (1960) attitudes or emotional responses may affect
learning.

Follow-up teaching probably is as important as

the initiation of teaching
The great majority of those subjects who were taught
by the medical profession failed the skills test.
subjects who taught themselves passed.

All three

This might indicate

that the subject himself is just as able or better able to
teach himself this skill.

The subjects can go through the

steps of problem solving by themselves.
of motivation might also be involved.

An enhanced degree
In addition two of

the three subjects who passed had completed high school,
were Caucasian, and on insulin.

These factors may have

played a role.
The reliability on the knowledge test was found to
be very low.

This finding might have been low because the

test was short.

The sample was homogeneous and the spread

of scores was not wide.

In addition, the test might have

been unduly easy or difficult for some patients.
Where subjects had a lack of knowledge and/or skill
on urine testing follow-up teaching took place.

It was very

encouraging to see how eager the subjects were to find out
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their test scores and to have information where they were in
error.

All but one of the subjects had a diagnosis of

diabetes for at least two years.

This time factor might

have explained the receptiveness of the subjects.

The

initial shock of diagnosis of diabetes was probably over
come, and the anxiety level was lower.

The subjects might

have been ready at this time to learn.

Follow-up teaching

was relaxed and informal.
Conclusions
As a result of correlational analysis between
knowledge and skill there was found not to be any statis
tical relationship.

One question on rationale of sugar in

the urine and specimen choice correlated with skill at the
.05 level.
Recommendations
(

The following implications for further study are
suggested:
1.

A study with a larger group of subjects under this
same format.

2.

A study increasing the number of test items on the
written test.

3.

A study exploring the attitudes of diabetic patients
concerning diabetic regimen.

A descriptive study exploring what information
diabetics find meaningful, and what person should
be the provider of care.
A study in which the subjects are given the tools
for self-learning and are measured as to achievement
of desired learning goals.
A study of the usefulness of self-learning across
cultural groups„

CHAPTER 6
SUMMARY
One area of self-care for diabetics involves urine
testing.for glycosuria.

This study was designed to dis

cover the relationship between level of knowledge of
diabetic patients on urine testing and their performance
in doing the glycosuria testing.
Problem solving and Staton's (1960) concepts of
learning were the theoretical basis for the study.

Problems

arising in regard to self-care can be approached through
these areas.
The design was descriptive in nature.
profile provided background information.

A patient

A written multiple-

choice test was utilized to measure knowledge»
was used to measure.skill on urine testing.

A checklist

Pearson cor

relation was chosen for data analysis to determine if there
was a relationship between knowledge and skill.
Results of analysis indicated that correlations
between knowledge and skill were not statistically signifi
cant at the .05 level.

However two questions on knowledge

were statistically significant at the .05 level when corre
lated with skill.

These questions concerned rationale of

sugar in the urine and specimen choice.
'
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The conclusion of the study is that there is no
relationship between knowledge and skill that was statis
tically significant at the -05 level.
Recommendations for further study include a study
with a larger sample, a refinement of tools, exploration of
attitudes of diabetic patients on regimen, exploration of
meaningful information to diabetics, who should provide the
care, a study in which the subjects are given the tools for
self-learning, and a study of the usefulness of self
teaching across cultural groups.

APPENDIX A
MULTIPLE-CHOICE TEST ON URINE TESTING
(FORM A — PREP RANDIAL)
Please answer all of the following questions by choosing one
answer.
Circle the correct response.
1.

Diabetics have sugar in the urine because they;
a.
b.
c.

2.

Sugar that enters the kidneys will be passed in the
urine unless it:
a.
b.
c.

3.

about thirty minutes before meals.
about thirty minutes after meals.
anytime during the day.

Which specimen should be used when testing the urine
for sugar?
a.
b.
c.

5.

is dissolved in lots of water.
passes into the bladder.
is taken up from the kidney into the blood.

Urine tests should be done:
a.
b.
c.

4.

have extra sugar in their blood.
are excessively hungry for sweets.
do not exercise much.

The first specimen.
The second specimen, voided one-half hour after the
first specimen.
It really does not matter.

During times of illness it is necessary to test the
urine for sugar:
a. less frequently.
b» the same amount of times.
c . more frequently.
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6.

It would be important to test the urine for acetone if
the Tes-Tape results were:
a.
b.
c.

7.

warm and sunny.
warm and dry.
free from direct light.

If after testing the urine with Tes-Tape you get a
dark-green color on the tape this means that:
a.
b.
c.

10.

not an expiration date.
an expiration date.
not directions for use.

Containers of Tes-Tape should be stored in a place
that is;
a.
b.
c.

9.

•

On a box of Tes-Tape there is;
a.
b.
c.

8.

4+
2+
negative

a small amount of sugar is present.
a large amount of sugar is present.
acetone is present.

If after testing the urine with Tes-Tape you found the
specimen to be negative the color of the Tes-Tape would
be:
a.
b.
c.

blue.
yellow.
light green.

APPENDIX B
QUESTION AREAS ON MULTIPLE-CHOICE TEST
Area
Rationale of sugar

Question Number
inthe urine

1-2

Specimen choice

3-4

Illness

5-6

Testing materials

7-8

Interpretation of results

9-10
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APPENDIX C
CHECKLIST FOR URINE TESTING PROCEDURE
USING TES-TAPE
Tes-Tape

Yes

1.

Tears strip of tape off dispenser.

___ ___

2.

Touches only end of tape not dipped into
urine.

3.

Dips tape into urine.

4.

Removes tape from urine and reads results
in sixty seconds.

5.

Holds tape rather than putting it down
until reading is made.

6.

Reads results correctly according to
paper chart.
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No

APPENDIX D
PATIENT PROFILE
1.

Do you live alone? _____
If not, with whom do you live? _____

2.

How do you regulate your diabetes?
insulin
'
pills _____
diet _____

3.

.

Which urine specimen do you use to test your urine?
first-voided _____
second-voided _____

4.

Who tests your urine?
yourself _____
another family member _____
a friend _____
other _____

5.

How often do you test your urine? ______

6.

Does anyone in your family have diabetes besides you?
_____
If Y E S , who is the person?
'
_______

■7.

How soon after you were diagnosed with diabetes, did
teaching take place?

8.

Which of the following persons taught you about urine
testing?
physician ____
nurse ______ .
another diabetic _____
nobody
■
other _____

9.
10.

How often do you seek medical help? _____
How long have you had diabetes? _____
39
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11.

Date of Birth _

12.

Sex _____

13.

Race
Caucasian _____
Mexican _____
Negro
L
Oriental _____
American Indian
other

14.

Marital status
single _____
married _____
widow _____
divorced •
separated _____

15.

Occupation _________

16.

What was the highest grade or level of school attended?

17.

Type of agency
(A) clinic __
(B) hospital _

-

APPENDIX E
CONSENT FORM FOR PHYSICIAN
I have given my permission to Linda Dries, R.N.,
to use any of the diabetic patients at ____ '

____________

in her research study for data collection in connection with
The University of Arizona, College of Nursing, Graduate
School.

In addition the researcher must obtain permission

from the individual patient.

Signature of Physician _________________
Date
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APPENDIX F
CONSENT FORM FOR PARTICIPATION IN A
STUDY USING DIABETIC PATIENTS
I, Linda Dries, am conducting a study on diabetic
patients under the direction of the Graduate School, College
of Nursingo

My main purpose is to help nurses better

educate diabetic patients.
I will be giving you a short written test on urine
testing and would like to observe you„in doing a urine test.
After this I have a few questions concerning your care.

The

process will take about fifteen to thirty minutes.
All confidentiality will be insured, and your name
will not be revealed.
I have already contacted your physician, and he has
given me permission to include you in my study.
If you consent to participate in this study, please
sign your name below.

Signature of Patient ____________________
Date
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APPENDIX G
MULTIPLE-CHOICE TEST ON URINE TESTING
(f o r m b — p o s t p r a n d i a l )
Please answer all of the following questions by choosing one
answer. Circle the correct response.
1.

Diabetics have sugar in the urine because they:
a. have extra sugar in their blood.
b. are excessively hungry for sweets.
c . do not exercise much.

2.

Sugar that enters the kidneys will be passed in the
urine unless it:
a. is dissolved in lots of water.
b., passed into the bladder.
c. is taken up from the kidney into

3.

Urine tests should be done:
a.
b.
c.

4.

about two hours after meals.
about thirty minutes before meals.
anytime during the day.

Which specimen should be used when testing the urine
for sugar:
a.
b.
c.

5.

the blood.

The first specimen, voided before meals.
The second specimen, voided after meals.
It really does not matter.

During times of illness it is necessary to test the
urine for sugar:
a.
h.
c.

less frequently.
the same amount of times,
more frequently.
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6.

It would be important to test the urine for acetone if
the Tes-Tape results were:
a.
b.
c.

7.

On a box of Tes-Tape there is:
a.
b.
c.

8.

warm and sunny.
warm and dry.
free from direct light.

If after testing the urine with Tes-Tape you get a
dark-green color on the tape this means that:
a.
b.
c.

10.

not an expiration date.
an expiration date.
not directions for use.

Containers of Tes-Tape should be stored in a place
that is:
a.
b.
c.

9.

4+
2+
negative

a small amount of sugar is present.
a large amount of sugar is present.
acetone is present.

If after testing the urine with Tes-Tape you found the
specimen to be negative the color of the Tes-Tape
would be:
a.
b.
c.

blue.
yellow.
light green.
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