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ABSTRACT
This study focused on patient knowledge and under
standing of a prescribed medication, regimen, warfarin, its
possible side effects, appropriate action should a side
effect occur, and compliance«

Clinical chart review,

interviews utilizing a questionnaire, a pill count, medica
tion cabinet survey, and an analysis of prothrombin time
results were means of data collection„
•Participants included 30 adult subjects, 14 from
Pima County Hospital Outpatient Department and 16 from The
University of Arizona Medical Center Outpatient Clinic.
Ninety per cent of the patients knew the name Of their
medication,
medications.

eighty per cent identified the pill among six
Three-fourths of the subjects noted bleeding

as a possible medication side effect, only one-half, could
relate urinary or gastrointestinal bleeding to warfarin.
Appropriate action, was identified by three-fourths of the
sample, some could not relate, their choice to warfarin.
Twenty-seven patients claimed to be compliant, although 10
were discrepant in the pill count.

Fifty-nine prothrombin

time results were below the therapeutic range.
The findings indicated patients are not thera
peutically anticoagulated.

Patient compliance is low.

Demographic factors did not associate with compliance.

vii

The

viii
medication cabinet survey indicated available potential
harmful drug interactions for the patient on warfarin.

CHAPTER 1
. INTRODUCTION
Patient knowledge is recognized as an essential
component of consumer participation in his own health care.
This is reflected in the 1973 recommendations of President
Nixon to H.E.W. Secretary Caspar Weinberger to develop a
N a t i o n a l ,Center for Health Education of the American people.
The prime intent of this center is to develop the knowledge
and understanding levels of the American public so that they
may be better equipped to participate meaningfully in their
own health care

("Nixon Committee Proposes Health Education

Center," 1973).

Emphasis by the government is being placed

on the aged, the young adult, and parents.

These three

groups, irrespective of their socioeconomic level or racial
groupings, are considered by researchers to be among the
highest percentage of persons who self-treat their health
needs and seldom see a physician on their own.

The creation

of this center is of no surprise to the health professional
or to the lay public, both of whom recognize the absence of
adequate public understanding of health care today.
Health professionals are researching and trying new
and different approaches to meet the health needs of today.
These approaches are based on technological and medical
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advances,

for instance, the introduction of computer

services into health care and the rapid expansion of
medication therapy.

A major shift has been taken toward the

development of resources for quality home care

(Lysaught,

1970) .
One of the crucial inadequacies of the current
medical system is the inability to absorb the numbers of
persons needing health care.

This fact is not new and in

many respects has contributed to the American tendency to
self-treat

(Knapp and Knapp, 1972).

A great degree of

discrepancy between actual health needs and those presented
for health care is recognized by a number of research
studies.

There apparently are not enough professionals to

keep the system operating at a level necessary to meet the
need, thus if health care were expanded to greater numbers,
the present deficiencies in the system would be even more
accentuated.

This makes it absolutely imperative that

patients learn more dependable and thorough methods of selfcare .
These concerns were studied in 1972 by Knapp and
Knapp in research which explored the p u b l i c 1s patterns of
self-medication and of seeking medical care.

The study

noted that most self-therapy includes self-medication.

Of

3300 illness episodes identified in their study, 25 per cent
consulted a physician, and 90 per cent utilized at least
one medication during these tim e s .

Self-health care and

self-medication are two elements that researchers have
commonly noted that Americans identify as a human right.
Terry

(1970) views society's current attitude about health

and disease as having a comprehensive scope and to be so
important as to be classed as the fourth necessity for
survival in life.

As Knapp and Knapp

(1972) have shown,

the American layman today does in fact exercise extensive
control over his own health care.

This control is seen to

be exercised irrespective of the. person's knowledge base
for this decision-making.
With self-medication and the rapid increase in
therapeutic medications has come the increasing incidence
of drug related problems.

In the home a major reason for

the incidence of drug related problems is noncompliance to a
prescribed regimen.

Errors such as incorrect medications,

incorrect dosages, and forgetting to take the medication are
among the foremost causes of the high incidence of drug
related problems in the medical field.

Nine and two tenths

per cent of all health care monies spent in the United
States today are spent on drug related problems.

Even

though we have been labeled a drug taking society and buy
many drugs in the United States, these drugs are not taken
according to proper dosage regimen.

Fourteen per cent, of

all hospital stays involve a drug related problem.

Speci

fically 3 to 5 per cent of hospital admissions are due to
some undesired drug response either from prescribed or

self-prescribed medications being administered in the h o m e .
Of these drug related admissions at least one-third of them
record two or more drug problems.
This, study centers on self-administration of a
prescribed medication as taken in the home.

With 90 per

cent of the American illnesses being treated with at least
one drug the health professional must assure that the con
sumer is informed of his diagnosis, the nature of the
prescribed medication, and the potential side effects.

With

this knowledge the consumer should be able to alter his
behavior and to act appropriately should a side effect
occur.

Responsibility for providing this information must

be incorporated in the health professional's accountability
to the consumer.
Statement of the Problem
What is the relationship between knowledge and
understanding of oral anticoagulants, their side effects,
and the nature of the patient's compliance to a prescribed
medical regimen?
Definition of Terms
1.

Anticoagulant therapy pertains to the oral anti
coagulant medication, warfarin.

In,this study the

medication is self-administered on an outpatient
basis.

2„

Patient knowledge means specific information or
facts which the patient has about his diagnosis and
prescribed medication regimen.

3.

Patient understanding is the patient’s meaningful
interpretation of the facts about his diagnosis and
medication therapy.

This implies an awareness of

the medication's side effects and appropriate action
to be taken should a side effect occur.
4.

Compliance is a measure of the patient's accuracy
in following a prescribed medication regimen.
this study compliance was related to
medication taking,

In

(1) accurate

(2) accurate pill c o u n t , (3)

accurate dosage administration, and

(4) accurate

frequency of administration of the medication.
5.

Noncompliance includes
tion,

(2) a discrepant pill count,

dosage, and
tion.

(1) taking the wrong medica
(3) inaccurate

(4) inaccurate frequency of administra

Noncompliance in the pill count was rates as

(1) mild discrepancy, when the inaccuracy was one
dosage or less for a seven day period;

(b) moderate

discrepancy, when the inaccuracy was over one
dosage through two doses in a seven day period;

(3)

severe discrepancy, when the inaccuracy was more
than two doses for a seven day period.
6.

Medication error is equated with noncompliance in
this study.

7.

Warfarin

(generic name)

utilized in this Study.

is the oral anticoagulant
The trade name, Coumadin,

was utilized in the. interview instrument because
this was the term most familiar to the study sub
jects.
Conceptual Framework
Home care with patient participation is the fastest
expanding a r e a .of the health delivery system in the United
States today!

This study develops four major, concepts of a

prescribed medical regimen as carried out in the home en
vironment.

Informed consumer participation is directly

related to patientsV knowledge, understanding, compliance,
or the nature of noncdmpliance or errors made in the pre
scribed therapy regimen.
In a systems approach these elements are viewed as
operational components.

The component of home health care

is a part of the large macrosystem of the delivery of care
to the public at-large

(Figure 1).

self-care is a smaller microsystem
components are

From another view, home
(Figure 2) in which the

(1) patient's knowledge of his health care

needs and appropriate therapy,

(2) patient's meaningful

understanding of the implications of this condition and of
the therapy, and

(3) patient's compliance or noncompliance

to the prescribed regimen which may assist to bring about
improvement or the event of undesirable side effects.

Patient
A

Hospital
Patient
enters
system

Communication

Identified
patient
need

Means
of
care

> Nursing Home
Clinic
Outpatient
Home SelfCare

Health Professional

Figure 1.

Model I— Macroview of Delivery of Health Care

Patient/Family
Patient Improvement

Patient/
Family
Knowledge

Home
Care

Patient/
Family
Under
standing

Informed
Consumer

Participation

I

Compliance to
Therapeutic
Regimen
Noncompliance to
Therapeutic
Regimen

Health Professional

To Model I
Patient
Enters
System

Figure 2.

U n d e s i r a b l e Side
Effects

Feedback Mechanism
_

_ __ P o s s i b l e r e - e n t r y ^
into the system

Model II— Microview of the Consumer Participation in Self-Care at Home
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In the macrosystem home care is recognized as an
adjunct to the hospital, the nursing home, and the out
patient clinic services.

An outgrowth by public demand,

home self-care means participating by the patient and his
family in decision-making concerning his care, . The patient
and family then assume a responsibility for the implementing
of care as recommended by a health professional, or if the
patient or family wish, they may implement a regimen not
prescribed through the system.

Self-care and the responsi

bility that is carried with it serve to relieve a certain
amount of the tension due to the inequality of the high
number of health care needs being presented to the system
and the inadequacy of the present system to meet these needs
satisfactorily.
In the microsystem of self-care, two goals are
shared by the consumer and the health professional,

(1) each

has the ultimate goal of patient wellness within limits of
the patient's condition,

(2) each wishes to have high

quality care within reasonable cost limits.

Home self-care

is one of the ways economy can be maintained, but only if the
care is of the quality necessary to actually improve the
patient's condition.
The emphasis of this system's approach is humanistic
rather than mechanistic,

A majority of sciences and arts

currently are applying their own theories to a systems
approach and using the outline of analysis, design or model
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development, implementation, evaluation, and management
concepts.

Health sciences in health care delivery are

concerned directly with the human being's physical and
psychological well being; it is ..appropriate to apply a
humanistic based system focused on patient behavior.

This

implies that the variables are communication between the
health worker and the consumer, as well as the individuality
ii

.■

"

'

of the person or persons involved.
The system as presented in this study is considered
to be dynamic rather than static, that is, constantly
changing according to patient needs.

It may also be con

sidered dynamic because of the patient's ability to alter
his therapy at will.

Patient control could produce un

desirable side effects due to inappropriate therapy altering.
These effects in the case of anticoagulant therapy might
mean the necessity of an emergency room visit or hospital
admission in the event of overdosing of the medication which
promotes serious abnormal bleeding.

Having identified the

goals of this system, its variable and constant components,
and classified it, an analysis of the relationship of these
components will be presented.

.■

In this study a descriptive analysis is developed
from the microsystem of components which are active in selfcare by the patient in his home.
edge,

understanding,

The components of knowl-

and,compliance or noncompliance are

assumed to have a major role in patient participation in his

11
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•

'

own health regimen.

Intellectual knowledge has been

identified as one of several motivating factors in relation
to compliance with a medical regimen.

Other factors which

may affect compliance but which have not been identified
specifically are demographic factors such as a g e , educa
tional background,

socioeconomic level, and religious

beliefs.
1

-

■

Learning theories, such as the example developed by
Travelbee

(1966)

in Interpersonal Aspects of Nur s i n g ,

recognize communication as the essential dynamic component
of learning.

Learning may come about through personal con

tact, audiovisual media such as the television, or through
reading.

In all methods learning is dependent on clear

understandable communication and it is interpreted according
to the person's individuality.

Individuality for learning

implies the consideration of such things as cultural back
ground, language, and experience with health care nee d s .
be effective, the health professional must include the
patient's ability and that of his family to make decisions
about the maintaining of care in the home, and recognize
when contact with a health professional is necessary.
This study of patients using oral anticoagulant
therapy in the home has collected data regarding the con
sumer 1s knowledge, understanding, and compliance or noncompliance to a prescribed^ regimen.

The data has been

correlated so as to determine how the microsystem of

To

self-care in the home has been implemented by a specific
group of persons.

CHAPTER 2
REVIEW OF THE LITERATURE
Introduction
The literature review is presented in nine sections
according to the major areas of research with reference to
anticoagulant therapy and patient compliance.

The first

section develops physiological mechanisms basic to coagula
tion and the second section explains the two coagulation
pathways.

The third section discusses anticoagulation

mechanisms and is followed by a fourth section describing
anticoagulant therapy.

Section five concentrates on the

incidence of thrombosis, section six focuses on predisposing
factors of thrombus formation, and section seven explores
the incidence of thromboembolic diseases.

Section eight

describes prophylactic use of anticoagulants and the final
section examines patient compliance in terms of accuracy in
following a prescribed dosage regimen and compliance as it
was related to patient demographic factors.
The major emphasis of the literature review is
devoted to the coagulation concept.

An understanding of

coagulation is basic to knowledge of anticoagulation.

Due

to past research, clotting.is currently explainable in
greater detail than its counterpart, anticoagulation.
•

Most
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of today's studies in this field have focused on blood
thinning mechanisms.

It is essential for the health pro

fessional who is monitoring a patient's anticoagulant
medication regimen to have a solid comprehension of what is
known, and what is currently under study.

Research may

alter that rationale for tomorrow's medication therapy.
Physiologic Mechanisms Basic
to Coagulation
Historically the basic processes of. clotting were
understood by the beginning of the twentieth century.

Two

of the three basic coagulation phases were known at that
time.

The third phase describing the internal and external

pathways was not recognized until after 1935 when the pro
thrombin time laboratory blood test was discovered.

An

understanding of the process of anticoagulation and dis
covery of Heparin came as early as 1916 through the studies
of McLean

(1959) and Howell

(cited in Wright, 1959).

During

the next several decades physiologists and physicians
believed this to be the answer to all clotting problems.
However, the specific mechanisms of the body's normal .
control of hemostasis, both coagulation and anticoagulation,
as well as the actions of Heparin were not clearly under
stood until the 1940's (McLean, 1959).
Hemostasis as described by physiologists is that
process which causes blood to stop flowing.

The clotting

process is the response for abnormal bleeding and it
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requires four conditions to be present.
(1) functionally normal platelets,
normal extravascular tissue,
platelets, and
anisms-

The blood must have

(2) normal vessels and

(3) an adequate number of

(4) functionally normal coagulation mech

This hemostatic process has three phases:
. ■ 0

vascular phase,
tion phase

*„

.

(2) the platelet phase, and

(Harrison, 1974)-

(1)

(3) the coagula

The most immediate response

to tissue injury is vasoconstriction, the function of the
vascular phase.

Within a microspan of time the platelet

phase follows in which platelets begin to adhere to the
surface of the vessel.

A small platelet plane forms and

activates the coagulation phase.

The third phase is to be

discussed in the section on coagulation patterns.
Two Coagulation Pathways
The blood's ability to clot is one of the body's
major defense mechanisms.
threatening.

It may be life-saving or life-

For coagulation to occur fluid blood must be

converted into a coagulum which is known as a clot.

The

coagulation elements in the blood are normally in an in
active state.

It is through contact with the vessel surface

that negatively charged molecules are "activated" and a
chain reaction is set in motion.
tion" is "catalisation."

Another term for "activa

In clotting the term "activation"

refers to a phenomenon of "contact activation."
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The elements of coagulation, known as factors

(Table

1), were compiled on recommendation of the International
Committee on Nomenclature of Blood Clotting Factors.

The

schematic model of coagulation demonstrates the two possible
pathways for initiating the process.

In the body coagula

tion may be activated by one of two known m e a n s , either
intrinsic initiators with the intact blood vessel, or
extrinsic initiators in the case of tissue and vessel
damage.

Knowledge of these is significant if one wishes to

identify where in the process anticoagulant medication acts
and what part of the process is being monitored by labora
tory testing.
The intrinsic or the extrinsic pathways in clotting
are the initial phase for this process
3).

(Beck, 1971; Figure

Through the intrinsic route platelet thromboplastin is

activated by contact, with the vessel wall.

The extrinsic

route starts with tissue thromboplastin from the fluid of
damaged tissue and vessel wall.

These pathways were dis

covered empirically, through studies of the blood of
patients who showed abnormal bleeding and clotting times.
The intrinsic route is stimulated by the exposure
of the blood's factors to surfaces which are electronegatively charged.

These surfaces include collagen fibers

underlying the endothelial layer of the wall of the vessel,
exterior skin layers,

saturated fatty acids which may be in

the blood in varying amounts, and most substances which are

17
Table 1=

Blood Clotting Factors

Synonym

Factor
I
II
III V
IV
V
VII
VIII
IX
X
XI

XII
XIII

Fibrinogen
Prothrombin
Thromboplastin
Calcium
Proaccererin, Plasma Prothrombin Converting Factor
Proconvertin Conve-tin, Prothrombinogen
Antihemophilic Factor
(AHG)

(AHF), Antihemophilic Globulin

Plasma Thromboplastin Component
Factor, Hemophilic Factor B

(PTC), Christmas

Stuart Factor, Stuart-Prower Factor
Plasma Thromboplastin Antecedent
Factor C
Hageman Factor

(PTA), Hemophilic

(HF)

Fibrin Stabilizing Factor

(FSF), Fibrinase

Platelets

Thrombocytes

Profibrinolysin

Plasminogen

Fibrinolysin

Plasmin

Nomenclature of clotting factors designated by the
Roman Numerals is in accord with recommendation of the
International Committee on Nomenclature of Blood Clotting
Factors (Ganong, 1973).
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Coagulation Pathways
Contact Activation

Tissue Thromboplastin

Intrinsic Path

Extrinsic Path

XII
XI

VII
IX
VIII

Common Path
X
(Stuart Factor)

1
V
I

II
(Prothrombin)

1
I
(Fibrinogen)

i

Fibrin
Clot

Figure 3.

Two Pathways to Clot Formation
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foreign to its normal pH and milieu.

In the presence of

lipids* calcium, and the factor proaccelerin. Factor X,
Stuart Factor, is activated.
Factor X immediately begins the second phase of
coagulation which is the conversion of prothrombin to
thrombin.

Active thrombin, provides the readiness for con

verting fibrinogen into fibrin.
major step in coagulation.

This is the third and final

When fibrin first forms it is

loose strands of blood plasma and platelets.

This semi

solid mass reacts with fibrin to form a hardened fibrin
polymer.

The polymer, activated by calcium ions and

thrombin, acts with coagulation Factor XIII to complete the
clot formation.
The alternate pathway for the initial phase is the
extrinsic route.

In the event of tissue damage multiple

elements are interacting so rapidly that it is understandable to note the brevity of this phase.

Tissue thrombo

plastin contains the lipid requirement for coagulation so
that immediately upon contact with Factor X the second and
third phases of coagulation are begun.

From the time Factor

X is activated the coagulation process is one common path.
Anticoagulation Mechanisms
There are four

nown. means of providing an active

process of anticoagulation within the blood.
a clot is opposed by

The growth of

(1) consumption of the factors
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activated in the clotting process, (2) removal of the
specific elements which catalyze coagulation,
of the fibrinolytic system, and
elements from the liver

(3) activation

(4) removal of coagulation

(Beck, 1971).

Consumption of clotting factors may occur patho
logically in the presence of any number of disease states.
This may happen with multiple transfusions in the hemo
philiac.

It may be found in the postpartum mother and in

this instance is considered to be normal for several weeks
after childbirth.

The elderly may show signs of decrease

in clotting factors

(Beck, 1971).

These instances are

believed to hold true for the removal of the catalytic
agents of this process.

For example a calcium ion decrease

may be pathological or it may reflect the aging process.
Irrespective of the cause, the absence of these elements
interferes with the coagulation control in the body

(Beck,

1971).
Under current study is the fibrinolytic system.
According to present day theory, fibrinolytic activity on
the vessel wall endothelium can produce digestion of the
fibrin.

Therefore, this system is considered to have the

ability to digest clots and to interfere with the forming
clot mechanism.

Fibrinolytic activity is thought to be low

in arteries except in the pulmonary arteries, and exceptionally low in the vessels with atheroma
Nilsson

(Pitney,

1972).

(cited by Pitney, 1972) in 1961 found a young man

'
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with a decrease in fibrinolysin and a simultaneous increase
in the normal fibrinolytic inhibitor, antiplasmin.
he researched patients with vein thrombosis.

In 1967

These patients

tested low in physiologic fibrinolytic activity.

However it

must be noted that measurements of the blood's fibrinolytic
system are considered to be unstable and unreliable.
Persons may have high readings on one test and low readings
on the next one without any known alterations in their
blood.

Researchers today continue to study the fibrinolytic

system and are offering to medicine such agents as
urokinase,

streptokinase, ancrod, and some specific snake

venoms for counteracting coagulation

(Pitney, 1972).

Anticoagulant Therapy
Anticoagulants may be classified as to their action,
either direct or indirect.

Direct anticoagulants work

directly against a factor necessary for the coagulation
process, while indirectly working anticoagulants inhibit the
formation of certain factors which are needed for the over
all coagulation process.

Heparin is a direct action anti

coagulant which prevents the activation of Factor IX, part
of the intrinsic initial phase for coagulation.
also inhibits the action of thrombin.

Heparin

Since this study is

directed toward the use of oral anticoagulants, Heparin will
not be discussed

(Ganong, 1973) .
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Indirect anticoagulants are those administered
orally,

such as the coumarin substances.

Coumarin-like

compounds indirectly achieve their effects by depressing the
synthesis of Factors II

(Prothrombin), VII

(Proconvertin),

IX (Plasma Thromboplastin Component), and X (Stuart Factor),
and thus the plasma levels of these compounds are also
decreased, preventing the formation of Vitamin K.

It is

now known that the coumarin-like oral anticoagulants
competitively inhibit Vitamin K.

Normally Vitamin K

synthesizes these four factors in the liver.

It is now

understood that Vitamin K and coumarins are chemically
similar.

There is still question if the oral anticoagulants

actually replace. Vitamin K or if they prevent the transport
of Vitamin K to

the place of normal synthesis in the liver

cell

and Birnbaum, 1969).

(Lowenthal

The oral agents for blood thinning came into use in
the 194 0's.

Armand J. Quick's

(1959) discovery of the

plasma prothrombin time measurement in .1935 gave medicine
and science a significant means to research out causes of
excessive blood flow and means for controlling this.

The

prothrombin blood level test was applied through study of
many persons and animals with clotting imbalances.

This

measure greatly expanded the use of anticoagulant therapy to
many patients because the only previously known anti
coagulant, Heparin,

is only effective by the injectable
-■

route of administration

‘

'

-

(Quick, 1959).

.*v
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After several studies through the Wisconsin Alumni
Research Foundation the chemical compound bishydroxycoumarin
was isolated and synthesized by Link

(1959).

Shortly after

its discovery it was expanded chemically for human use as an
anticoagulant, which then took on the name of dicumarol.
v

-

This was the beginning of oral anticoagulant therapy.

It

was soon followed by the development of warfarin, or
coumadin.

Today warfarin is considered to be a treatment of

choice for most patients needing prolonged anticoagulation.
In instances of hemorrhaging, plasma prothrombin
has been found to be deficient. Vitamin K absent, and bis
hydroxycoumarin present in large amounts.
have been verified by research on chickens.

These analyses„
Findings from

plant and animal studies have indicated that the oral agents
offer no anticoagulation powers once the coagulation process
has been activated.

Coumadin or warfarin, may cause

capillary damage which is an expected outcome of this
therapy.

Peripheral capillary hemorrhaging when blood is

extremely thin warrants close watching and contact with the
'
!
■
physician may be necessary if bleeding in other areas of
the body begins.
Warfarin is about 98 per cent absorbed from the
gastrointestinal tract into the blood.
the warfarin is in the free form.

About 2 per cent of

It is the free form of

the drug which produces the therapeutic activity while the
portion bound to the plasma proteins has no therapeutic

activity.

The other 98 per cent of the warfarin is bound

to the plasma proteins.

Albumin is the main plasma protein

for the binding of this and many other drugs.

The building

up of the bound drug reserve in the blood begins prior to
the time that the medication begins to affect the coagula
tion of the blood.

Because oral anticoagulants are many

times administered in loading doses it may take several
days before the desired effect is achieved.
Incidence of Thrombosis
The Inter-Society Commission for Heart Disease
Resources sub-committee on thromboembolism reported the in
cidence of thrombus formation as the primary complicating
factor of certain diseases and in a high number of cases it
may be the cause of mortality.

The more the clotting

mechanism is studied in relation to diseases, the more
accurately it is being pinpointed as an important factor in
affecting disability and even producing further disease and
death

(Wessler et a l . , 1970).
Anticoagulants are used to treat circulatory c o n - .

ditions with their primary objective as prevention of blood
clot formation.

The physician faces the decision of using

these therapeutic agents quite frequently because of the
numerous predisposing factors and the consequent high inci
dence of clot formation when the drug is not utilized.
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A thrombus is a blood clot attached to the wall of
the vessel, and is known as an embolus if it breaks from the
original site and is lodged in another area of the b o d y .
Thrombus may occur in the arteries, veins, ventricles or
atria of the heart, on diseased or prosthetic valves, or in
microcirculation of an internal organ.

There are funda

mental differences between a venous and an arterial thrombus.
These differences have led to an understanding of thera
peutic effect differences on the two sites.

The venous .

thrombosis forms from injury to the vessel wall, obstruction
of blood flow, stasis, or altered blood coagulability.

It

is fibrin coagulum and usually it forms behind a valve cusp
and extends in more than one direction in the vessel.
Venous clotting is dependent on the intrinsic coagulation
pathways.

In this kind of clot formation there is always

some degree of stasis present.

Since the process is rela

tively slow the clot is friable for a length of time and
small emboli may readily break off, traveling to the lung.
It is thought that oral anticoagulants have a better chance
of preventing venous clotting rather than arterial clotting.
Arterial thrombus mainly consists of platelets.

It

is caused by a tear in the endothelium and usually this is
over an atherosclerotic plaque.

Thus the plaque may break

loose and become a free floating embolus.

This occurs in

the midst of arterial flow pressure which is much higher
than venous pressure.

The clot particles aggregate rapidly
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and become firm within a few seconds.

The effect of drug

therapy on these clots can reasonably be considered less
therapeutic.
A thrombus in the microcirculation of blood within
an internal organ, such as the kidney or liver, may destroy .
part of the organ's tissue and possibly impair function„
Multiple microthrombi may damage the red blood cells which
must squeeze through the lumen of the vessel narrowed with
clots.

This type of friction may easily stimulate further

coagulation and create a deadly cycle for that organ as its
vessels become more and more obstructed

(Pitney, 197 2).

Predisposing Factors to Thrombus
Formation
There are numerous factors that are considered to be
predisposing to. the formation of a thrombus in the blood
and which may also indicate that fibrin formation has
already begun.

The most common are atheroma formation on

the vessel walls with accompanying high blood pressure,
diabetes mellitus, hyperlipidemia, polyarteritis nodosa,
temporal arteritis, rheumatoid arthritis, systemic lupus
erythematosis, ulcerative colitis and use of oral contra
ceptives

(Pitney, 1972).
Persons who may be considered high risk for forming

thrombus include the hospitalized critically injured
patients, especially over 50 years of age if they have
sustained fractures of the pelvis, hip, or lower extremities.
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Other patients may require pelvic surgery or cusp arthro
plasty.

Immobilization, a history of previous venous

thrombosis, disseminated cancer, pulmonary embolism, con
gestive heart failure, or obesity are other risk factors
(Borden, 1972) .

Varicose veins may lead to thrombus, and

the postpartum state with its physiological increase in
platelet activity may also precipitate clotting.
The Incidence of Thromboembolic
Diseases
The incidences of deep vein thrombosis and of pul
monary embolism have not long been reportable to any degree
of true accuracy.

This is because a high number of persons

with these conditions do not manifest any clinical signs
or symptoms.

Most of the studies prior to the time of

radio-opaque dye testing have been performed on patients
post-mortem.
The majority of scientific investigations have been
European going back to 1937 when the German publication,
Virchows Archivs, carried the report

of Rossle.

Rossle, a

pathologist, had found 27.1 per cent of all his

autopsy

cases to have had thrombus formation

veins

(Pitney, 1972).

in the leg

This beginning kind of information led to a

number of post-mortem studies.
By 1950 Murley reported the incidence of pulmonary
embolism in general surgery patients to be one in 116, and
of 880 cases one was fatal

(Pitney, 1972).

McLachlin and
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Paterson .(1951) studied 100 male autopsy cases all of whom
were at least forty years of age.

Thirty-four cases showed

venous thrombosis and of these, thirty-three had two or more
lesions.

Seventy-three per cent of the venous thrombi were

located in the large thigh and pelvic veins.
From 1952 through 1959 Sevitt and Gallagher
did three interrelated studies on
venous thrombosis post-mortem,
emboli post-mortem, and

(1959)

(1) the incidence of

(2) the findings of pulmonary

(3) an investigation of fractured

hip cases to detect either of the above conditions.

The

first two studies included a total of 631 necropsy cases at
the Birmingham Accident Hospital, England.

The approach was

to first identify the incidence of pulmonary emboli.

There

were 104 cases or 16.5 per cent which had emboli from the
total 631.

A separate study was then developed to in

vestigate 125 of those who had not had pulmonary emboli.
Eighty-one persons, or 65 per cent, had evidence of thrombo
embolic formation.

The third study centered on prophylactic

therapy trials using an oral anticoagulant.

This is dis

cussed in the section on prophylactic use of anticoagulants.
Freiman, Suyemoto, and Wessler

(1965)

studied pul

monary thromboembolism at Beth Israel Hospital, Boston.

In

general the findings were that one-half of the total
autopsy cases had pulmonary emboli.

Of 61 consecutive cases

specifically studied for this incident rating 39 or 64 per
cent actually had pulmonary emboli.

This percentage is
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noticeably higher than the usual reporting of 10 to 15 per
cent.

The reason may be that these investigators were

extremely extensive in their post-mortem examinations.

The

more commonly reported average of pulmonary emboli was
verified by a check of the hospital's records over a
thirteen year period, 1951 through 1963.

There was evidence

of 33 per cent incidence of some kind of pulmonary thrombo
embolic involvement.

This percentage was drawn from a total

of 2319 autopsies with 774 involved cases.

Two hundred and

thirty-three cases, or 10 per cent, had had pulmonary
emboli.
From J u l y , 1964, to July, 1965, Morrell and Dunnill
(1968)

studied the incidence of pulmonary embolism at the

United Oxford Hospital, England.

A total of 263 cases

included 94 who required surgery.

They noted that surgical

incidence may be significant because this kind of trauma to
the body caused an increase in platelet adhesiveness and a
possible increase in coagulability.

None of these patients

was on anticoagulants at the time of the study, and 59 of
the 94 or 62.8 per cent having had surgery did develop a
pulmonary embolus.

The other 169 patients without surgery

had an incidence of 77 cases or 45.6 per cent with pulmonary
embolism complications.

A total of 52 per cent of the

patients as a whole group did develop pathology but only
about 26 per cent suffered immediate death from the embolism.
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Pulmonary embolism is the leading cause of death in
hospitals today

(Silver and Moulton, 1970).

By other

authors it is recognized as the most common lethal condi
tion and is the third leading nonlethal lung condition,
surpassed only by pneumonia and chronic emphysema

(Hume,

Sevitt, and Thomas, 1970).
Studies on the incidence of arterial thrombosis and
embolization are not many in number, and those that have
been reported are not likely to show a high degree of ...
accuracy.

This is because they have frequently based their

numbers on the patients who have.had gangrene or amputations.
Each of these conditions may or may not have been related to
clot formation.

Therefore it is inaccurate to equate them.

One of the few studies recognized by other authors in the
field as being excellent on arterial thrombosis was per
formed by Wessler et al. (1958).

Of 98 persons having a leg

amputated, 47 persons or 48 per cent were found to have had
a new occlusion precipitating the cause for amputation. ■
Thirty-nine of the 47 amputees had multiple lesions.

The

amount of vessel occlusion was correlated with the presence
or absence of clinical signs and symptoms.

The more the

occlusion the greater likelihood of clinical manifestations.
The detection of deep vein thrombosis has only been
accurately detectable for the majority of cases since the
introduction of radio-opaque vein dye testing,
I-labelled fibrinogen test.

such as the

This dye is considered to be
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most sensitive in the identification of clots.

A test of 96

persons showed that thrombosis had occurred in 3 5 per cent
of the subjects and half of this number at the time of
surgery.

These results were validated through a double-

check of also having each patient submit to phlebography.
Again 50 per cent of the confirmed 35 per cent did not
evidence any clinical signs of symptoms

(Plane, Kakkar, and

Clarke, 1968).
Kakkar and Jouhar

(1972) continued to verify this

method of venous thrombosis detection.

Seven hundred and

ninety-nine patients with a variety of medical,

surgical,

and obstetrical conditions were tested in this manner.
Again, a high percentage of the patients were detected to
have thromboembolic conditions who had not previously had
this diagnosed due to no clinical manifestations.
Prophylactic Use of Anticoagulants
The prophylactic use of oral anticoagulants was
tested by Sevitt and Gallagher in 1959.

This study is con

sidered to be a classic because it was the first of its
kind in this field of study.

The results showed that pro

phylactic use of anticoagulant drug therapy did assist in
the prevention of post-operative deep vein thrombosis and
of pulmonary embolism.

In a controlled clinical setting

these men studied 300 patients over the age of 55, hospi
talized with a fractured neck of the femur and submitted to
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a surgical pinning or nailing procedure.

One-half of this

group was given phenindione, an oral anticoagulant, in
amounts sufficient to maintain a prothrombin time two to
three times that of the control value.

Treatment was

started immediately upon admission and the surgery was
usually two days later.

Therapy continued until good

mobilization was regained.

In this study Sevitt and

Gallagher showed that with phenindione there was no inci
dence of pulmonary embolism, while without it there was an
18 per cent incidence and of these 10 per cent were fatal.
With phenindione the incidence of venous thrombosis was 2.7
per cent and without it the figure rose to 28.7 per cent.
Although in necropsy 83 per cent of the controlled cases had
evidence of leg thrombosis, none of these were new forma
tions.

The reduction rate for thromboembolic incidence was

90 per cent

(Sevitt and Gallagher, 1959).

Currently Sevitt has carried his research and
practice into the Birmingham Accident Hospital where
patients who are classified as having any of the predis
posing factors to thrombus and no contraindications for
therapy are routinely given prophylactic anticoagulant
thdrapy.

This is applied to approximately 500 to 600

patients annually, 40 per cent of whom are elderly with
fractured hips.

Results are being obtained similar to those

found in the research

(Hume et al., 1970).
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A similar study by Neu reaffirmed the above findings
in favor of prophylactic therapy,

Neu, Waterfield, and Ash

(1965) administered intramuscular warfarin in routine pre
operative medication orders and continued the therapy
through the convalescent stage.

Warfarin showed the results

of preventing thrombus formation and without it -20 per cent
of 50 of the patients studied developed this condition.
Rustad's

(1970)

several investigations support the

fact that thromboembolism is greatly reduced through the use
of prophylactic anticoagulant therapy.

Rustad studied and

experimented on rabbits and then did studies on the effects
of the therapy on man.

In one study of 800 patients he had

a control group who were given no therapy, and an experi
mental group given phenylindandione prior to surgery, and
two experimental groups given phenylindandione starting
three days post-operatively, and then mixing the medication
with heparin and starting three days post-operatively.
Those given phenylindandione prior to surgery had not inci
dence of pulmonary emboli and the number of bleeding com
plications were considered to be due to overanticoagula
tion.

Patients who received the agent three days post-

operatively did have a reduction of 50 per cent in the rate
of incidence.

From the whole study there were 31 incidents

of thromboembolic complications and 16 of these occurred in
the control group

(Rustad, 1970).
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Salzman, Harris, and DeSanctis

(1966) recognized

that most of the prophylactic studies on this therapy had
been performed in Europe.

In 1963-1964 at a large general

hospital on the east coast they conducted a study of the
use of warfarin.

It may be noted that the use of phenyl-

indandione or phenindione is more widespread through the
continent of Europe while the use of warfarin is more,
acceptable in the United States.

The high degree of hyper

sensitivity reactions to phenylindandione make its clinical
use questionable.

Salzman and his group investigated the

effectiveness of warfarin in patients who were hospitalized
with bone fractures.
age and older.

All of the persons were 75 years of

The control group received no therapy and

the experimental group were thought to have been appropri
ately anticoagulated prior to surgery.

Thromboembolic in

cidence did develop in 7 of the 83 patients in the experi
mental group.

Of these seven incidences laboratory tests

showed that the level of anticoagulation was not in the
therapeutic range.

Of the 83 patients in the control group

22 developed a thrombus.

Hemorrhagic complications occurred

in 29 of the 83 who had been anticoagulated,
considered to be major incidents

6 of whom were

(Salzman et a l ., 1966).

Even with the above findings so strongly positive toward the
benefits of prophylactic anticoagulant therapy, Pitney
Cl972) reports that this therapy regimen is not the norm in
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numerous orthopedic sectors because of the underlying fear
of surgical bleeding.
Silver and Moulton

(1970)

studied.prophylactic

anticoagulation on 77 paraplegic patients.

This research

was divided into two sectors of t i m e , the first being 2-1/4
years in length, 1966-1968.

During this time anticoagula

tion was not attained unless there was an incidence of
venous thrombosis or pulmonary embolism.

Then for the

latter 18 months of the study, until. October, 1969, anti
coagulant therapy was administered prophylactically to the
patients.

During the first sector of time 42 patients were

at the paraplegic center,

6 of who developed pulmonary

embolism, and 6 of whom developed venous thrombosis.
the latter portion 35 patients participated.

In

No pulmonary

embolisms occurred and 9 had venous thrombosis.
International studies of medical patients have been
reported extensively through the European Working Party on
Anticoagulant Therapy in Coronary Thrombosis to the Medical
Research Council

(1969).

This group identified ten condi

tions in which prophylactic therapy could be of value.
These included the acute and long-term therapy for myocardial
infarction, congestive heart failure, mitral stenosis with
atrial fibrillation or with a history of embolism, in the
presence of a prosthetic heart valve, during and after an
episode with deep vein thrombosis, with chronic pulmonary
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hypertension, and in the event of transient cerebral
vascular ischemic attacks„
In Norway, Owren

(1963) reported on 17 patients with

mitral valve disease who cumulatively had 94 patient years.
In that time there had been 35 major episodes.

He placed

them on anticoagulant therapy and after a similar period of
time these patients had only 4 episodes.
(1969)

Brinkhaus et al.

have found improvement with aortic valve prosthesis,

and the use of anticoagulants, but little improvement has
been seen for therapeutic use of the medication with mitral
valve prosthesis.

In chronic pulmonary hypertension this

drug therapy is disappointing offering only palliative
minimal relief at the most

(Wilcken, 1960).

After the

occurrence of thrombus in deep leg veins, Duckert and
Streuli

(1966) recommend long-term oral anticoagulation for

at least 3 months and for 6 months minimum if the cause was
idiopathic.
Perhaps the most controversial aspect of this
therapy is long-term use after a myocardial infarction.
Much of the research prior to 1967 was not well controlled
and thus the recommendations from studies during this time
must be understood with this limiation in m i n d .
In 1969 Ebert and associates reported a 12 year
study from 15 Veterans Administration Hospitals in the
United States performed on 785 patients.

The purpose of the

study was to identify the reoccurrence of myocardial
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infarction in patients on long-term oral anticoagulant
therapy.

The results of the study showed that during the

first 3 years after a myocardial infarction these patients
demonstrated a significant decrease in the morbidity and
mortality rate expected for cardiac patients.

The third to

fifth years tapered in the decrease, and after five years
there was no difference.

Ebert et al.'s

(1969) report was

substantially in agreement with the International Anti
coagulant Review Group

(Ebert et a l . , 1969).

This group

studied separate patient groups over a 15 year period, 1950
to 1965.

Even though types of medication and dosages varied

the pooled data identified that the 2 year survival rate
after a myocardial infarction in men under 55 years of age
improved 85 and higher in percentage when they had been on
anticoagulant therapy.

Over the age of 55, the man's

survival rate while on the medication through three years
after a myocardial infarction showed a 6 per cent increase
in survival rate over that of men not treated with the
medication.

The base survival rate was considered to be 69

per cent at the end of the third post-myocardial year, and
with oral anticoagulant therapy it was increased to 75 per
cent.
Today there is no laboratory test to show incipient
or actual thrombosis.

Kakkar1s development of the I-

fibrinogen test as reported in 197 0 has been the most
recent major step in this direction.

This test allows for
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identification of calf venous thrombosis.

It is hoped that

this will lead to more advanced technological means for
testing specific types and areas of clotting.

When this is

achieved it is further hoped that the therapy will then be
adjusted for specific local sites of thrombus formation.
For the cardiac person it is believed that anticoagulation
will assist in pump failure which frequently occurs during
an infarction, and in this way it can be utilized as an
even more potent therapeutic agent

(Flute et a l ,, 1972).

Compliance
In the literature there are numerous studies on the
subject of patient compliance to prescribed medical regimens
including medications and other treatments.

Included in

this review are select studies on self-administration Of
prescribed medications in the home and factors relating to
noncompliance.

The study of Leary, Vessella, and Yeaw

(1971) measured patient knowledge regarding the individual's
medication regimen.

Knowledge was held as an essential

component for safe administration of many medications by the
patient at home.

Several demographic and illness related

factors were analyzed in relation to patient knowledge.
this study 267

In

.patients and outpatients from 6 New England

hospitals were included.

Patients who received knowledge

about their medication several days prior to hospital dis
charge were reported to have retained more information than
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those who were instructed at the time of discharge or not
at all

(Leary et a l . , 1971).
The study of Schwartz

(1964), a comprehensive report

on the elderly ambulatory outpatients in New York City, is a
classic.

It has been replicated by such researchers as

Neely and Patrick

(1968).

Neely and Patrick studied 236

patients in a prepaid urban-rural clinic in Seattle.

Com

pliance as defined in these two studies meant correct
following of a prescribed medication regimen.
identified errors of 3 major types:
not prescribed for that person,
medication, and

Noncompliance

(1) taking medication

(2) not taking a prescribed

(3) taking an incorrect dosage.

Examples

to clarify the first type were patients taking a prescrip
tion from a past illness, taking the medication of a
neighbor, or taking medications prescribed from more than
source of medical care.

Nearly 48 per cent of the total 80

errors identified were omissions of at least one dose.

Data

based on verbal open-ended questions were dependent On the
information the patient wished to communicate.

Contact

with the pharmacists was made to verify that the medication
container labels were correct and clear in their directions.
Inaccurate prescription knowledge was given by 27 patients,
or 34 per cent.
per cent.

Self-medication included 12 patients or 15

Improper timing and sequence of administration

was identified in 2 instances and inaccurate dosage in one
case.
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Malahy's

(1 9 6 6 ) study of 40 patients did not show

with statistical significance that clear medication con
tainer labelling affected compliance, although there was a
decrease

in

medication errors during the time of the study.

One-half of the sample was given special instructions upon
receiving their prescription in the clinic and the other
half were not.

Instructions per se did not correlate sig

nificantly with error reduction.

The methodology in

corporated chart review, patient instruction by a resident
physician, and a thorough drug history.
defined as

Non-compliance was

(1) medications ordered but not taken?

(2) taken

but at incorrect time, an incorrect dosage, or a lack of
understanding of the purpose of the medication; or
taking of a prescription from a former illness.

(3)

The

greatest percentage of errors, 33.7 per cent of a total of
56 errors were made in timing and sequence.

Twenty-four

per cent did not know the purpose of the prescription, 19.7
per cent omitted doses, and 14.5 per cent were administering
incorrect doses to themselves.
Haggerty and Roghmann
and self-medication.

(1972)

studied noncompliance

These factors were thought to be areas

neglected by the physician particularly in the practice of
pediatric pharmacology.

Postulated reasons for this neglect

were that children often recovered whether they had medica
tion or not, so improvement in condition could not be con
sidered an indicator of parental compliance to administer
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the medication, and children often refused an oral medica
tion, or parents may not have had the prescription refilled.
Through home visits 512 children and their families in
upstate New York were studied.

Mothers were asked to

recall any medications taken in the home over the last two
days.

Then for 28 days the mother recorded on a Calendar

any illness episodes of any family member and any actions
taken, and any medications taken either for the illness
symptoms or on a routine prevention bas i s .

Of a total of

70.000 patient d a y s , 21 per cent of the adults took one
medication daily for prevention purposes, and 19 per cent
took two or more for this same reason.

On illness or stress

days almost all adults had taken a medication.

Of the

41.000 children days 21 per cent had medication to take, and
3 per cent had two or more to take for preventive reasons.
Again on illness or stress days all the children with few
exceptions had been given a medication.

The probability of

physician contact on any one day was 1 to 2 per cent.

No

demographic factors were reported in this study.
A self-medication program for 78 hospitalized
patients with cardiac conditions was established at Duke
University Medical Center in 1971.

The major purpose was to

prepare patients for independent and more reliable self-care
upon discharge.

The patients were given unit dose amounts

of their prescriptions and instructions by the pharmacist
and nurses.

Continual monitoring for errors meant that
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errors were allowed to be made by the patient for teaching
purposes.

When made they were corrected by the pharmacist

or nurse.

No error occurred which could have been detri

mental to the patient such as, patients did not have an
incorrect medication available to them.

Of 2806 doses of

prescribed medication taken only 69 errors occurred.

Self-

medication was thought to promote trust, self-reliance, and
independence in the patient who was to be responsible for
his own welfare.
report

No demographic data were analyzed in this

(Buchanan, Brooks, and Greenwood, 197 2).
Greiner's

(1972) report of a program on discharged

planning to prepare the patient for self-medication at home
showed a slight decrease in the readmission rate of these

.

patients throughout a 6 months follow-up after discharge.
It had been noted prior to the study that high readmission
rates were occurring and that the outpatient supervisor was
receiving numerous inquiries as to the medication regimen of
patients after discharge.

No direct compliance measures

were utilized although it was noted that there had been a
number of medication errors occurring in the home which were
thought to have contributed to the high readmission rate.
Vincent

(1971) analyzed factors influencing non-

compliance in a sample of 62 patients diagnosed with
glaucoma; all were attending a specific clinic by their own
choice.

Interviewers inquired about the patient's com

pliance to their prescribed therapy.

Physical clinic
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factors and social and cultural factors of the patients
were all analyzed in relation to noncompliance„
total of 36 patients,

From a

26 did not comply and 21 of these

persons had prescriptions which were to be taken less than
once a day.
The study of Cole and Emmanuel

(1971) pointed out

that non-compliance may occur if the patient does not "feel
better" when taking the prescribed medication.. This may be
particularly true in cases of chronic long-term illness.
Cole and Emmanuel took three groups of 25 patients each;
one received pharmacy consultation prior to discharge, one
had pharmacy consultation and self-medication* practice
during hospitalization, and the third had neither.

To

determine the effectiveness of these tools in relation to
compliance, the pharmacist contacted each patient after he
had been on self-medication at home for at least two weeks.
The patient's prescription refills had been checked and the
quantity of the pills given was compared with the number
remaining.

The discrepancy number regardless of the amount

was reported as an error or noncompliance.

When errors were

identified the patient was instructed at the time of the
contact.

Those patients who had pharmacy consultation

prior to discharge were found to be 92 per cent compliant,
those who had both consultation and practice in the hospital
were 88 per cent compliant,
were 24 per cent compliant.

and those who received neither
Problems with compliance which
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were recognized during the follow-up contacts included
underdosage due to forgetfulness, misunderstanding of
directions, overdosage due to duplication of prescription,
premature discontinuance due to self-evaluated progress or
medication expense, and onset of side effects, or adminis
tration of the medication at the incorrect times.
One study contributed the idea that patients may
not care about certain medication being contraindicated
with coagulant therapy.

When the patient is discharged

and feels better, that is, well enough to participate in
social activities and is looking for some relaxation, he
is apt to discontinue his medication and to enjoy alcohol.
Irwin, Wetzel, and Morgan

(1971) found that of 40 out

patients, one-half on chlorpromazine and the other half of
thioridazine, an overall total of 14 patients or 35 per
cent were noncompliant according to negative urine samples.
In another situation they reported that of 27 psychiatric
patients 13 patients or 57 per cent had negative urine
results indicating noncompliance after a 3 and 4 week period
of being on self-medication in the home.
In a large county health department 144 tuberculosis
patients who attended the clinic during a one month period
were studied for medication compliance.

The patients were

verbally asked about their compliance on PAS or INH, and
urine samples were tested as the most reliable measure for
compliance.

Fifty-five per cent of the patients prescribed
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to be on PAS actually were compliant according to the urine,
levels of the medication and 59 per cent of those on INH
were truly compliant.

Of the 144 patients, 57 who responded

"yes" to compliance had negative urine samples.
graphic data were given

No demo

(Mclnnes, 1970).

Moulding, Onstad, and Sbarbaro's

(1970) work at

National Jewish Hospital and Research Center in Denver is
one of the most investigative studies in compliance reported
in the literature today.

Moulding

(1971) developed a

medication monitor system for the home in which unit dose
packages were placed in a container with a uranium backed
piece of film behind the medications.

As each package of

medication was removed from the container a dot developed'
on the uranium treated film.

If several packages were

removed together then no dots developed, and if nothing was
removed for several days then when they were removed a large
dot appeared.

This also measured some degree of regularity

in when patients take their medication.

In one study

utilizing this device 122 tuberculosis patients partici
pated.

After a month or more 31 per cent of the "thought

to be reliable" tuberculosis patients were found to actually
have taken less, than 7 0 per cent of their medications.
Some patterns of noncompliance were able to be identified,
such as compliant for 2 days, no medication for 3 days, then
toOk all 3 past doses together;

another pattern was, com

pliant for 4 days, then noncompliant for several weeks, then
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took several doses on one day; a third film reading showed
compliance for 3 days and op the fourth day took 3 unit
doses for the coming 3 days.

This study included 122

patients, 764 film records, 23,000 patient days, and was
performed in a time span of one month to 20 months.

Of the

film readings averaged for each patient, 74 patients were
compliant 90 per cent of the time or more, 27 patients
compiled 70 to 90 per cent, and 16 patients showed compliance
of less than 70 per cent.

Twenty-four per cent of the film

readings indicated that 50 per cent of the medications had
not been taken, and 11 per cent of the film readings showed
that 75 per cent or less of the medication had been tak e n .
Of 150 urine tests,

50 per cent of which were unexpected by

the patients, only 15 samples from 9 patients were negative
showing noncompliance.

Seven of the 9 patients had been

identified on the film readings, and the other two were
found to be removing the medication doses from the container
and not actually taking the medication but disposing of it.
The monitoring system and laboratory tests together have
been shown to be highly valid in their determination of
compliance and noncompliance

(Moulding et a l ., 1970).

Another report of Moul d i n g 1s (1971) was on the use
of oral contraceptives, which was able to identify noncompliance patterns.

For example, one film showed compliance

for 4 days, no medications for 3 d a y s , then took 3 days
together, then compliance for 4 days, and noncompliance for
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8 days.

This type of data is useful in omission of doses

with pregnancy rates, and with breakthrough bleeding, and
it can assist in determining where in the cycle these in
cidences are most likely to occur.

Moulding

(1971) holds

that the medication monitor system combined with laboratory
testing may be able to assist researchers in finding
psychological and sociological factors influencing ir
regular medication taking.

The medication monitoring system

of itself was evaluated to be more reliable than blood and
urine testing pill counts or interviews.

The data collected

are more specific regarding how persons take their pre
scriptions than just do they or do they not comply.
Charney, Bynum, and Eldredge

(1967)

and 6 other

pediatricians in private practice collaborated with the
Rochester School of Medicine and Dentistry in New York to
study the percentage of children who are given a prescrip
tion of oral penicillin.

They utilized the method of urine

collection tests on the fifth and ninth days of a 10-day
prescription for the medication;

A preliminary study showed

that compliance was not affected by the mother bringing in
the chi l d ’s urine specimen from home, or by her collecting
it there in the office.

In the actual study 459 children

between the ages of 1.5 years and 14 years of age were
included.

All of the children either had otitis media or

streptococcal pharyngitis with culture verification.

In

structions to the parent were to administer the tablet or
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liquid over a 10-day period.

Most of these families were

middle and upper class, usually with professional occupation
and residing in the suburban area.

These factors were part

of the population characteristics but were not developed in
relation to noncompliance.

Compliance to the 10-day therapy

was found to be true in 66 per cent of the patients with
pharyngitis, and in 51 per cent with otitis media.

Together

the results showed 56 per cent completion of the prescrip
tion.

An additional 13 per cent of the patients had re

ceived some penicillin but not within the past 15 hours
prior to a urine test.

Compliance in this study was not

related to the child's age, sex, symptom duration, or place
in the family.
Rickels and Briscoe

(1970) assessed the methods of

measuring compliance as utilized in various studies.

In

working with psychiatric patients a request was made for
these patients to return their unused prescription amounts.
This was a frequent request in the setting of this study and
a large percentage of the patients usually responded.

It

was found that 77 per cent of the patients had discontinued
their medication within the first two weeks, and another 3
per cent had stopped within four weeks.
The study of Davis

(1971)

of factors influencing compliance.

focused on a determination
The 154 patients in this

study were new patients coming to a general medical clinic.
The physicians were fourth year medical students and
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attending physicians.

Tape recordings and a survey analysis

provided a data base for development of a compliance index.
In this study 37 per cent of the patients were found to be
noncompliant.

There was no significant relationship between

compliance and any one demographic factor.

A factor

analysis showed that some patterns of physician-patient
communication were associated with noncompliance.

Two of

these patterns included tension during the patient visit,
and elicitation of information from the patient about his
therapy without the patient receiving any feedback from the
physician.
Influence of compliance in medication therapy and
specific demographic variables of age, sex, religion,
marital status, ethnic background, education, patient con
cept of illness and socioeconomic status as reported in
recent research are presented.
Advancing age correlated with an increase in knowl
edge, and knowledge was related to compliance in the study
of Leary et al.

(1971).

Neely and Patrick

Schwartz

(1964) and the study of

(1968) indicated no relationship between

age and patient compliance.

Age and compliance did not

relate in a factor analysis on M a l a h y s

(1966)

findings.

The ages ranged from 16 years to 7 6 years.
Vincent

(1971) found that no single demographic

factor related to compliance, but there were some tendencies
toward compliance when demographic factors were paired.

Age
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and sex together indicated that women 45 through 64 years of
age tended to be more noncompliant than men of that age.
Married women were more noncompliant than w i d o w s , however,
npncompliance was high in the widowers. .
Sex and compliance were not related in the studies
of Leary et al.
Patrick

(1968).

(1971), Schwartz

(1964), and Neely and

Moulding et al.'s

(1970) study of tubercu

losis patients included 54 females and 68 m a l e s .

Seventy per

cent of the adult females were more than 90 per cent com
pliant.

Of the m a l e s , 53 per cent were compliant 90 per

cent of the time or more.

In the overall females were

slightly more compliant.
Religious affiliation did correlate with compliance
as found in one study.

As was predicted Catholics as a

whole tended toward compliance while Protestants tended
toward noncompliance.

In this study 10 of 17 Catholics

complied while only 15 of 40 Protestants claimed to comply
(Vincent, 1971).
Marital status was reported to show no correlation
with patients' knowledge of their medications
1971).

Schwartz's

(Leary et a l .,

(1964) study in New York showed that

persons who live alone tend to be more noncompliant; this
finding may have been influenced by the nature of the
persons who live alone in the city of New York.
Patrick

Neely and

(1968) found no relation between marital status or

household composition and compliance.

51
Some ethnic group differences were found between
Caucasians, Negroes, Spanish-speaking persons, Puerto
Ricans, and other groups.

Moulding et al.'s

(197 0) studies

show 66 per cent of 62 Caucasians were highly compliant, 59
per cent of 32 Negroes were similar,

50 per cent of. 17

Spanish-speaking persons were highly compliant, and 50 per
cent of 10 persons from other ethnic groups were also highly
compliant.
Rosenblatt and Suchman, as cited in Vincent's

(1971)

study, determined underutilization of medical care by both
Negroe and Puerto Ricans in the United Stated.

The Negroes

and Puerto Ricans admitted to little belief in the modern
medical system.

When they did seek care they usually did

not comply with a prescribed regimen.

According to

Vincent's study two-thirds of the Negro and Puerto Rican
patients admitted to noncompliance, while one-half.of the
Caucasian respondents acknowledge noncompliance to their
prescribed regimen.
The educational background of patients did not
correlate in a positive direction with compliance of pre
scribed therapy in the studies of several researchers
(Schwartz, 1964; Neely and Patrick, 1968; Malahy, 1966).
However, Vincent's

(1971)

study showed overall tendencies

of those with less than eighth grade education rating high
in compliance, those with an educational level in the high
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school range rating least compliant, and those having com
pleted high school as moderately tending to comply.
A study on self-administration of anticoagulants in
home was performed at William Beaumont Army Hospital , El
Paso, Texas.

This involved five pregnant women who needed

to have heparin therapy daily throughout the remainder of
their pregnancy because of an episode of thrombophlebitis,.
The educational backgrounds of these women- was from third
grade level on up.

This difference did not interfere with

the women's ability to understand the therapy they were to
administer to themselves in their home.
complied without noticeable difficulty

All of these
(Hill and Pearson,

1971).
In a study by Moulding and associates

(1970) it was

noted that there was a tendency toward compliance with
levels of twelfth grade education or more, however the
finding was not significant enough to be predictable.
Many health professionals today tend to think that
persons of lower socioeconomic status tend to not understand
nor to comply with a prescribed medical regimen.

Leary et al.

(1971) did not find a relationship of this nature between
socioeconomic levels and knowledge of one's medications.
Findings showed that patients who did have an occupation
were more compliant than those who had no work.

But the

type of employment did not show a significant difference in
relation to compliance.

According to Neely and Patrick
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(1968 ), whose findings correlated with Schwartz

(1964),

there was no evidence of socioeconomic status or employment
status relating to patient compliance.
Moulding and associates'

(1970) studies in com

pliance showed that persons earning more than $8000 annually
tended to comply but these findings were not significant
enough to make a distinction for predictability of the
reliable or unreliable person using income as the basis.
Fourteen patients had earnings above $8000 annually and 93
per cent were highly compliant.

Patients with incomes

between $3000 and $8000 annually showed 67 per cent were
highly compliant of a total of 61 persons.

Those earning

less than $3000 annually included 44 persons of whom 45 per
cent were highly compliant.

In the higher income bracket

8 per cent had compliance below 70 per cent, while 21 per
cent in the lower income bracket were lower than 70 per cent.
Another area of investigation has been the patient's
concept of his illness and its association with compliance.
Mo correlation was identified between compliance and the
patients'

illness perceptions

In Vincent's

(1971)

(Neely and Patrick, 1968).

study, findings indicated that if

patients had had a previous exposure to the condition, such
as with another family member, then compliance would tend
to increase.

There were a few instances in which the

suggestion of a hereditary tendency promoted the feeling of
hopelessness and the patient was grossly noncompli.ant.
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Patient knowledge of the severity of the condition evoked
either compliance and a sense of hope or noncompliance when
efforts seemed worthless in the view of the patient.
/
The mother's perception of her child's illness at
its onset did correlate with her compliance to administer
the prescribed medication in the study of Charney and
associates

(1967).

Of 27 mothers who did not perceive their

child to be ill, 13 of these mothers or 48 per cent did not
follow through on administering the medication.

Sixty-seven

mothers perceived their children as mildly ill and 26 of
them or 39 per cent did not comply with the prescribed
regimen, and 132 mothers were reported to view their child
as moderately to severely ill.

Thirty-eight of these

mothers or 29 per cent failed to give the prescribed medica
tion for 10 d a y s .
Number of Prescribed Medications
The number of medications prescribed for that
patient did correlate

at

the .05 level of significance with

the rate of medication errors

(Neely and Patrick, 1968).

This was also true in the findings of Malahy
Schwartz

(1966).

(1964) found that three-fifths of the patients

studied were making medication errors, and many of these
persons were on 2 or more presc ibed drugs.

Frequently the

patients had the instructions confused between several
medicines.

In summaryy it was noted that studies on compliance
are numerous, and it is a growing area of current research
in health care.

From the studies selected for this

literature review, compliance was not consistently related
to any one causal factor nor to any specific group of
factors.

Demographic factors did not consistently relate

to compliance.

Most of the other factors of socioeconomic

status, patient concept of illness, and the number of pre
scribed medications showed minor relationships with com
pliance.

It was suggested that such elements as the illness

concept of patients and the physician-patient relationship
be explored further to indicate the relativity of association and possible influence on compliance.

CHAPTER 3
STUDY DESIGN
This study was designed to assess patient knowledge,
understanding, and compliance to a prescribed regimen of
oral anticoagulant therapy in the home.

Evaluation of com

pliance was based on three prothrombin laboratory tests,
interview questions specifically about the patient's com
pliance, and a pill count to determine a discrepancy between
the number of pills remaining in the patient's container and
the number which should have been available according to the
prescription count.
Hypotheses
People who have knowledge about their prescribed
medication regimen and who demonstrate an understanding of
that regimen tend to comply with their prescribed regimen.
The more accurate knowledge a person has about side
effects of his prescribed anticoagulant, the more his be
havior will reflect an understanding of that knowledge.
Assumptions
1.

,

Patient instruction for self-care is of importance
to the welfare of the patient.

56

57
2c

Information may provide a meaningful base to
stimulate patient compliance.

3.

Knowledge and understanding are essential to one's
decision to comply with medical regimen.

4.

Most patients were given some instructions about
taking their medications at ho m e .

5.

No attempt was made to identify the quality of the
instruction.

6.

Compliance to the prescribed regimen of oral anti
coagulant therapy was essential for the patient's
health.

7.

Anticoagulant therapy was preventive treatment
against serious and possible life-threatening com
plications such as pulmonary emboli, cerebral
vascular accidents due to emboli, or arterial
embolic episodes.

8.

Patients had medication prescriptions from only one
source of medical care.
Setting Characteristics
The sample for this study was drawn from patients

attending two clinics which had very different basic
characteristics.

These differences included socioeconomic

statuses, residence of the patients,

structural facility

where health care was received, and the admission
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requirements these characteristics are compared and con
trasted between the two clinics.
The Pima County Hospital Outpatient Clinic patients
and those from The University of Arizona Medical Center all
attended medical and/or cardiac clinics.

These two settings

provided a wide socioeconomic cross section of patients who
resided in urban, rural, and desert areas.
To be eligible for county clinic care, persons had
to have been identified as indigent according to the Pima
County Regulations, Section 11-297A (see Appendix A).

The

economic status of patients was so restricted by these
regulations that the patients who did attend the county
facility were financially unable to pay for any medical
care.

Patients usually obtained both medical care and their

prescriptions from the Pima County Hospital.
The University of Arizona Medical Center Clinic
serviced a variety of patients, ranging from private pay
patients, teaching case patients from the Center's medical
school, to any number of patients referred from other health
care facilities in Tucson and other areas of the state.
Frequently prescriptions were filled by pharmacies of the
patient's choice.
The physical set-up of the county clinic was very
old, consisting of several buildings, clean but with little
color and many inconveniences.
center for many of its people,

It appeared to be a social
some of whom came as often as
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, three times a week.

In contrast, the university clinic

offered a colorful, modernly furnished building and waiting
area.

Numerous pamphlets and magazines were available and

frequently these included health education materials.

There

was little or no conversation among the waiting room
patients.
Limitations
1.

One of the limitations of this study was that all of
the patients were attending an ambulatory care
clinic.

All patients were required to enter into a

large complex system in order to obtain care.

This

study can not have its results applied to private
office practices if the type of system delivering
care is considered to have an influence on patient
knowledge, understanding, or compliance to a medica
tion regimen.
2.

All patients in the study had to have been on. oral
anticoagulants for at least a two week period on an
outpatient basis prior to eligibility.

3.

When the patients were identified,

it was' found that

all were on the same anticoagulant, warfarin.
Data Collection
The approach to data collection was based on four
objectives:
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1.

To record patient's verbal responses to designed
questions that indicated a predetermined level of
factual knowledge in relation to the prescribed oral
anticoagulant and its potential side effects,

2.

To elicit a response indicating an understanding as
well as application of the factual knowledge in
relation to the prescribed oral anticoagulant and
its potential side effects.

3.

To identify behaviors anticipated from the patient
should side effects occur.

4.

To determine the types and extent of medication
errors being made by patients taking warfarin at
home.

5.

To obtain a count of the number of warfarin pills in
the patient's container at the time of the inter
view, and to compare the finding with the number
which should be remaining in order to identify any
discrepancy in correct dosage administration.

6.

To analyze the findings of prescription and non
prescription medications as found in a medication
cabinet survey in each home.
Initial permission to conduct the study was obtained

from the Medical Directors and Nursing Directors of Pima
County Hospital Outpatient Department and The University of
Arizona Medical Center Ambulatory Care Services.

Staff
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physicians, residents, and interns were informed of the
study by the Directors.

Each, clinic was given a form on

which to give the name and chart number of any patient using
oral anticoagulants

(Appendix C ) .

A clinical chart survey was made by the investigator
which showed that anticoagulant therapy had been administered
to the patient during the previous two weeks on an outpatient basis.
of the subjects'
diagnostic data.

Once patients' names were identified, all
charts were reviewed for demographic and
A telephone call was made to each patient

to verify that the patient was using the medication, to
obtain the patient's permission as a study respondent, and
arrange an appointment for a home visit.

During the home

contact a structured questionnaire was verbally administered
to the patient, a pill count conducted, and a survey listing
made of all other medications, prescription and non
prescription, which were in the home.

A home visit seemed

necessary if an accurate listing of medications was to be
obtained.

Eliciting information in the home rather than the

clinic waiting area was thought to be more conducive to a
patient's freedom in responding, and the time of the visit
was scheduled at the convenience of the patient.

Frequent

chart checks were made to obtain a consecutive series of
three prothrombin readings for each patient and to record
any medication dosage change during that time.

Clinical Records
The chart review provided the patient's age, sex,
marital status, religious preference, occupation, and edu
cational level.

Other information included the prescribed

anticoagulant regimen and any recent dosage changes, the
primary diagnosis in relation to the patient's anticoagulant
therapy, other diagnoses, other prescribed medications, and
any recordings of previous possible side effects of warfarin
therapy.

Useful information for the investigator was the

date of the subject's next prothrombin blood test and his
next clinic appointment.
Interview
A structured interview was verbally administered by
the investigator to each subject. ■ Content areas included
the name of the medication,

identification of the pill by

sight from among six oral pills, when and by whom the
patient received his instructions, awareness of possible
side effects of warfarin therapy, anticipated behavior
should a side effect occur, patient compliance, and the
patient's next clinic appointment and next blood test.
Patient teaching was not a part of this study, therefore any
questions on this matter were answered and discussed when
the questionnaire was completed.

There were no "yes" or

"no" responses possible because each question asked for an
identification or explanation of some part of the patient's
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medication regimen and his responsibility while selfadministering the therapy.

A family member was welcome to

be present but was requested not to respond until the
patient had responded completely.
The appearance of the medication was determined by
showing the patient a group of six oral medication, two
capsules and four tablets

all contained in the same bottle.

Two tablets were warfarin of different dosages, and the
other two tablets were similar in size but of different
color and were not scored or numbered as was the warfarin.
The patient was asked if any of these six pills looked like
their warfarin.
Questions designed to seek out the p a t i e n t 1s undertanding of potential side effects required an explanation
from the patient connecting bleeding as a possible result
of too much warfarin therapy, or overthinned b l o o d .
Patients were asked to relate the warfarin and bleeding in
the simplest of lay terms.

Then they were asked to project

what they would do should this symptom occur.

The projected

action was asked of the patient even if he did not know the
relationship between bleeding and his medication.

The

importance of at least identifying if the patient knew how
to act appropriately in the event of abnormal bleeding was
sought through these questions.
The third area of questions inquired as to the
patient's compliance to his prescribed regimen.

The idea of
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noncompliance was presented as a probable occurrence for
most patients, and the patient was asked what he would do in
the situation.

This was developed in such a way as to

provide the patient with a permissive atmosphere to admit
to noncompliance and to be as truthful as possible.
The questions were often interrupted by patient
discussion of the occurrence of side effects and these were
recorded although they were not directly sought out in the
questionnaire.
Scoring all of the factual knowledge, understanding,
and action questions was recorded by the investigator at the
time of the patient's response and was based on a pre
determined scale.
response.

The four point scale ranged from

accurate knowledge,
and

Scoring was based on the accuracy of the

(2) general knowledge,

(4) inaccurate knowledge.

(1) most

,

(3) no knowledge,

Most accurate knowledge re

sponses were accepted which applied directly to the patient's
accurate identification of the name of his medication, his
reason for using the medication, and knowledge that bleeding
was associated possibly with his medication as an abnormal
side effect and a demonstration of knowledge of the appro
priate actions to be taken should side effect occur.
General knowledge responses indicated that the person knew
vaguely that something was "wrong with their leg v e i n s , or
with their heart," as examples, but did not connect the
medication or blood thinning with their condition.

No
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knowledge responses were categorized when patients admitted
not knowing any connections specifically between their
condition and their medication;

and if they did not indicate

an awareness of knowing to watch for bleeding side effects.
Inaccurate knowledge meant that the patient made a con
nection but it was obviously not applicable to his condition
and his blood being thinned.
Pill Count
The method of pill counting for compliance accuracy
was usually performed at the end of the interview.

Pre

scription label information was obtained so that further
contacts could be made if the need arose to verify the
number filled since the last prescription.

When a dis^

crepancy occurred the pharmacy was contacted for the number
of pills given to the patient at a specific time.
Prothrombin Results
The prothrombin laboratory results were recorded as
control time/ as patient time, arid as the percentage of con
centration heeded before coagulation would occur.
final computations the patients'

In the

coagulation times were

correlated with the therapeutic range for a patient on
anticoagulant therapy.

The criteria for prothrombin

therapeutic range for patients on anticoagulant therapy was
double the control according to the laboratory protocol for
the two institutions participating in this study.

The

control range was 11.00 through 12.99.

If the patient time

was less than 22 it was considered to be below therapeutic
range, and any results between 22.00 and 24.80 were within
normal therapeutic range, while results above 24.80 were
considered above therapeutic range.
Computer Analysis
A computer program was developed for a measure of
patient knowledge, understanding, and compliance. .A Pearson
Moment Coefficient Correlation determined the level of sig
nificance of patient knowledge and understanding in relation
to compliance.

A compliance figure was related to demo

graphic factors in order to determine demographic associa
tion with compliance or noncompliance patterns.

The county

•and university patient groups were compared for differences
in knowledge, understanding, and compliance through use of
the statistical measure, chi square.

The findings with

clinical meaning and statistical significance
and interpreted in Chapter 4.

are

reported

CHAPTER 4
PRESENTATION OF DATA
Introduction
This chapter includes demographic and comparative
data of 30 subjects participating in the study including
sex, religion, household composition, ethnic background, and
educational and socioeconomic status.

Primary diagnostic

categories are delineated to indicate the rationale for the
use of warfarin for the sample; in addition other diagnostic
categories are presented to describe the complete health
status of the subjects.
chart reviews.

This information is presented from

Comparisons are made between the partici

pants from Pima County Hospital Outpatient Department and
The University of Arizona Medical Center Ambulatory Care
Center.

Statistical inferences of .05 or less are reported

from demographic data only.
Patient knowledge and understanding of warfarin and
the side effects of the medication are presented to reflect
responses of the entire sample since there were no statis
tical differences of the two groups in comparative analysis.
Appropriate action in the event of occurring side effects
are also reported as well as a verbal description of .
specific incidents experienced by the sample.
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Compliance with recommended medical regimen is
described by identification of the proper medication,
warfarin, interview responses to specific questions, an
individual pill count, and an average of serial prothrombin
time laboratory results.

Demographic factors related to

compliance as a dependent variable are presented.
A medicine cabinet survey identifying prescription
drugs and Over-the-counter preparations is presented.

The

drugs taken are categorized as having major, moderate, or
minimal to no known clinical significance in interactions
with the action of warfarin.
Table 2 presents comparisons of demographic data of
the two groups of patients, one group from the Pima County
Hospital Outpatient Department and one from The University
of Arizona Medical Center Clinic.

In a total population of

30 adult subjects, 17 were female and 13 male between the
ages of 20 and 78 years, with a mean age of 56.

Only four

males were obtained from the county clinic as compared to
nine from the medical center; however, this lower per
centage did not appear to affect the findings.

Twenty-

three patients lived in a family-like environment while
seven lived alone.

All of the patients were responsible for

administering their own medications.

No specific differ

ences could be identified between the county and university
groups in relation to age, sex, or household composition.
There were religious preference differences between patients
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Table 2.

Differences in Sex, Religion, and Household
Composition, of Patient Sample

Household
Composition
Sex
Sample

Male

County
Hospital

Religion3

Female

Prot

Cath.

Other

Alone

With
Others

11

5

7

2

4

10

University
Medical
Center

10

6

14

0

2

3

13

Total •

13

17

19

7

4

7

23

a 2
X = 11

o
00

3

- of the two clinics.
preference/

P 1 .004.

N = 30.

Four patients indicated no religious

fourteen Protestants were attending the univer

sity clinic, and all Catholics were participants in the
county system.
Ethnic backgrounds are shown in Table 3.

The sample

included all Caucasians from the university clinic while six
of the fourteen county patients were minorities.

The county

subjects had three blacks, two Mexican-Americans, and one
Indian.
Educational background and occupational status of
the subjects were analyzed according to Hollingshead1s (1957)
two factor index of social position.

Hollingshead utilized

the United States Bureau of Census seven groupings of
occupations and its seven socioeconomic stratifications.
One of the basic assumptions of Hollingshead is that
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Table 3.

Ethnic Backgrounds of the Participants

Black

Caucasian

County
Hospital

3

8

1

2

University
Medical
Center

0

16

0

0

Total

3

24

1

2

Sample

Mexican-American

Indian

specific occupatiohs have more value in our society than
other occupations.

Education was categorized according to

formal years of education.
The United States Census Bureau occupational
statuses ranged from professional to unskilled.

In this

study there were differences between county and university
patients occupationally with the county patients tending to
be all semiskilled or unskilled.

The university subjects

included every category of occupational status.
A similar pattern was found among the two clinic
samples in relation to educational levels.

The county

patients tended to be in the lower four groups with seven
county patients in the lowest group of less than seven years
of formal education.

The university patients again included

all seven groups.

Differences between these two groups
2
were identified statistically (x = 14.78, p <; »02) „
_

•
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Hollingshead

(1957) applied a number value to these

occupational and educational groupings, combined the two
factors, and developed the two factor index of social
position.

'

This index has five levels of social positions.

Table 4 shows that the county patients are in the two lowest
social positions, while the university patients are spread
from the highest through the lowest position.

Table 4.

Social.Position of the Patients According to
Hollingshead *s Two Factor Index

Social Position
Sample

I

II

County
Hospital

0

0

University
Medical
Center

3

Total for
Each
Position

3

III

IV

V

0

2

12

14

3

2

5

3

16

3

2

7

15

30

Total
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From the chart reviews the primary diagnosis in
relation to anticoagulant therapy was obtained for each
patient.

The most frequent primary diagnosis was pulmonary

embolism which occurred in 11 of the 30 patients.

Four had

mitral and/or aortic valve disease and frequently this
included a prosthetic valve in place at the time of this
study.

Five patients with thrombophlebitis had an active

diagnosis being treated on an outpatient basis.

Two

patients who had a coronary bypass had undergone surgery as
a preventive measure against a myocardial infarction.

Both

of these patients were in the university sample in the
higher income bracket.

Four patients had had cerebral

vascular accidents and only one had a retinal arterial
thrombosis.

These data can be noted in Table 5.

The number of diagnoses other than the primary one
was recorded.

Patients with additional diagnoses presented

problems both physical and psychiatric in nature.

Six

patients had only a primary diagnosis, 24 had a range from
one to seven additional illnesses as shown in Table 6.

Most

of these diagnoses were chronic ongoing problems for
patients; only three were psychiatric or emotional problems.
One young girl was schizophrenic, and three others had
chronic anxiety problems.

All were receiving prescribed

medications for their anxiety problems.

There was no

identifiable difference between the county and university
patients in relation to the nature of their primary

Table 5.

Primary Diagnostic Categories of Patients as Found on Record Review

Pulmonary
Embolism

Mitral/
Aortic
Valve

Myocardial
Infarction

Thrombo
phlebitis

Retinal
Arterial
Thrombosis

Coronary
Bypass

Cerebral
Vascular
Accident

County
Hospital

5

3

1

4

0

1

0

University
Medical
Center

6

1

2

1

1

3

2

11

4

3

5

1

4

2

Sample

Total

<1
U)
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Table 6.

Number of Additional Patient Diagnoses

Sample

0

1

2

3

4

5a

6a

7a

County
Hospital

0

4

1

3

5

0

1

0

14

University
Medical
Center

6

2

3

1

1

1

1

1

16

Total

6

6

4

4

6

1

2

1

30

N = 30.
aX 2 = 13.26; p < .07.

Total
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diagnoses; however, county patients tended to have.a higher
number of complicating diagnoses.
Dembgraphically the patients from the two clinic
settings offered a wide cross section of variables.

They

represented the lower, middle, and upper class persons
socially, and economically, and their educational level
varied from the highest Ph.D. level to no formal education.
In the following sections on patient knowledge, under
standing, and appropriate action should a side effect occur
while on warfarin therapy, the patient responses are re
ported of the sample as a whole.
i

/

Patient Knowledge
Patient knowledge regarding prescribed anticoagulant

therapy was analyzed by responses obtained during the
structured interview.

The information related to the

accuracy of the patient's knowing the name of his medica
tion, his ability to visually identify- the pill among other
oral medications, and knowing the reason for being on the
medication.

Twenty-seven patients knew the name of their

medicine as "coumadin" or a "bloodthinner."
terms were acceptable as fully accurate.
not know the names of their medication.

Both of these

Three patients did
Visual identifica

tion of the warfarin was appropriately made by 24 patients.
One person chose the correct pill but admitted to uncer
tainty about his choice.

Three patients did not know which
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pill to choose, and two of the patients chose the wrong
pill.

In summary, it was found that 80 per cent of the

patients were accurate in visual identification while 90
per cent knew the name of their medication.
The last component of the factual knowledge deter
mination was the patient's information as to why he was
placed on the medication.
their diagnosis.

Twenty-one of 30 patients knew

Two patients could express in general

terms that:'they had "heart trouble" but could not be
specific as to a diagnosis or why they were on the medica
tion.

Three people had no knowledge of why they were on

the medication,
terms.

four responded in obviously inaccurate

Seven patients were obviously unclear as to their

reason for being on the anticoagulant.
Knowledge correlated positively for patients taking
the correct dosage of medication

(r = .40, p <_ .01).

This

finding does indicate that patients are aware of the name of
their medication, why they are taking it, and that those who
know the correct dosage tend to take it correctly.

Positive

correlation was found between those who had accurate factual
knowledge regarding their medication and those who had re
ceived their instructions from the physician rather than a
nurse, pharmacist, or other health care worker
p _< .005).

(r = .46,

This finding may be skewed because very few

responses were given to indicate anyone other than the
physician gave the patient his instructions for taking the
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medication.

This question was frequently repeated but the

results did not change.
Patient Understanding
This portion of the investigation inquired into the
patient's meaningful interpretation of his knowledge about
the medication he was taking, warfarin.

To determine under

standing, responses were obtained regarding the meaning of
side effects of the medication as indicated with abnormal
bleeding.

Patients were asked if they knew what it would

mean if they started to experience bleeding from any number
of places in the body
22, and 24).

(Appendix B, Q 7a, 11, 12a, 13a, 14a,

Responses to only two questions on the general

understanding of bleeding as a Side effect of warfarin are
shown in Table 7.
A general inquiry of "any special things to watch
for while on this medication" was again made toward the end
of the interview and it was noted that the accurate re
sponses were very similar in numb e r „

Eleven had accurate

understanding for the first question and 14 the second
question.

It is apparent that either people knew what to

watch for or they did not.

A category for a general re

sponse was developed but not needed in gaining this infor
mation, and this was found to be true for many of the re
sponses.

Patients tended to either know about their

medication or they did n o t .

Those who were inaccurate were
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Table 7.

General Understanding of Bleeding as a Possible
Side Effect of Warfarin

Accurate/General
Understanding

Questions

Total

No/Inaccurate
Understanding

Total

Q 7 A , "Anything
special to
watch for
while on this
drug?"

11

0

11

18

1

19

Q 2 4 . "Anything
that could go
wrong with you
while on this
drug?"

14

0

14

14

2

16

obviously wrong.

Forty-seven per cent of the responses to

these two questions revealed that patients did not know what
to watch for, and many times admitted that they did not know
there was anything to watch for except getting their
scheduled blood test every m o n t h , or more often.

This

percentage applies to the sample as a whole and identifies
the continued need for extensive patient teaching.
Patients were asked "what it would mean to them" or
"what might be happening to them if they started to expe
rience certain bleeding occurrences."

The first type of

bleeding was a color change of urine from yellow toward
smoky gray

(Appendix B, Q 9 ) .

Only four patients knew this ,

meant the onset of bleeding; one was a retired chemist who
remembered well the synthesis of oral anticoagulants.

Over
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half of the patients did respond with the acknowledgement
of not knowing.

Usually the inaccurate response was "in

fection" or "kidney problem."
When asked about the "meaning of sudden and exces
sive bruising" 12 persons knew about the significance of
blood thinning resulting from their medication,
(012a).

18 did not

Four patients were aware that something might be

wrong with their medication.

Thirteen patients readily

admitted to having no idea of the cause for bruising, and
two persons expressed unrelated reasons.
The side effect of bleeding gums was identified by
seven persons but another 11 persons related this inquiry to
dental problems and pyorrhea.

These responses were con

sidered inaccurate because the patients were specifically
requested to relate the complete interview to their blood
thinner medication.

Frequently the interview question was

repeated to make certain the patient understood what was
being asked.

In the case of the response.of "pyorrhea" the

question was always repeated.
Only 10 persons could relate

the

incidence of

bright red bloody urine to excessively thinned blood and
their coumadin prescription

(Q14a).

This question was con

sidered to be the most obvious of the questions relating to
side effects and their implications.

Fourteen patients did

not know of the relationship of their medication to urinary
tract bleeding.

The lack of understanding may possibly be
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a contributing factor to 19 persons of the sample having
been identified as discrepant in the pill count reflecting
a possible

(1) inaccuracy in following their medication

regimen and

(2) discrepancy in the pill count.

These data

are shown in Table 8.

Table 8.

Patient Understanding of Specific Side Effects of
Warfarin

Number of Responses
Side Effect
Smokey grey
urine
Bruising
Bleeding Gums
Bright Red
urine

Accurate/G eneral
Total
Understanding

No/Inaccurate
Understanding

Total

4

4

8

17

5

22

12

3

15

13

2

15

7

2

9

11

10

21

10

3

13

14

3

17
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Two questions

(8 and 10) focused on identifying if

patients were watching for specific signs of bleeding
whether they realized.the connection with their therapy or
not.

Patients were asked if they routinely checked their

urine for changes from the normal color.
this routinely and 20 patients did not.

Ten patients did
Only 15 of 3 0

patients checked their stools for color changes which might
indicate some bleeding.

Patients were asked to indicate

that the color change in urine would be from a darkening
to light pink progressing to red.

The stool color change

was identified as black tarry changes or any red bloody
type appearance.

Table 9.

The study findings are shown in Table 9.

Patient Knowledge About Signs of Bleeding with
Warfarin

Response
. Bleeding Sign

Yes

No

Total

Check urine, color change

CQ8)

10

20

30

Check stool, color change

CQ10)

15

15

30
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Appropriate Action
Another variable thought to have a possible rela
tionship to understanding was that of appropriate decision
making on the part of the patient should a side effect of
abnormal bleeding occur.

Should sudden or excessive

bruising occ u r , 19 of the patients would report this to the
physician that day, three patients would wait until their
next scheduled visit, and seven did not know what, they might
do.

One patient would self-treat by doing nothing.

In the

event of gums starting to bleed, 16 patients knew to call a
physician or a dentist.

Since the dentist is a health pro

fessional and should be aware of any of his patients being
on anticoagulation, the response of contacting the dentist
was considered to be accurate

(Q12b, 13 b ) .

The final area for appropriate action inquired into
"what the patient would do if bright red bloody urine
occurred"

CQ14b).

Twenty-four patients knew to contact the

physician, three patients were willing to wait until their
next scheduled appointment, one did not know what he would
do, and one would self-treat through diet Changes,

Another

patient responded that bloody urine probably meant cancer
and she would immediately contact a cancer center in Cali
fornia without physician consult in this city.

This patient

ate mostly natural foods and herbs and frequently was one of
the respondents to give inaccurate and inappropriate re-i

sponses.

-

.

.

'

-

Several of her remarks belittled physicians and
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she expressed the wish for the physician to discontinue her
prescription for warfarin because an herb could do the same
thing for her blood.
These inquiries formed a composite of responses to
determine a level of appropriate action in the occurrence of
side effects.

A positive correlation was identified between

decisions toward appropriate action and accurate under
standing of bleeding as a possible side effect of their anti
coagulant therapy

(r - .45, P < .007).

Appropriate action

correlated with a tendency to comply to a prescribed regimen
(r = .79, p _< .001).

There was no difference between the

two groups in appropriate action.
During the patient interviews a number of incidents
were mentioned regarding the experiences of patients with
abnormal bleeding episodes.

It must be noted that these

incidents were considered only as possible side effects ofthe patients' warfarin therapy.

Other factors may have

influenced the bleeding episodes but the information was
too limited to make such determinations, as shown in Table
10.

Nineteen patients reported 3 0 incidents.

Two of the

.patients had the routine of taking themselves off of their
prescribed warfarin for a few days when any incident of
bleeding would occur.

They would then inform the physician

of their action at the time of their next scheduled appoint
ment.

These patients indicated that they had followed this

practice for a number of years and it was agreeable with
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Table 10.

Appropriate Action in the Event of Occurring Side
Effects

Appropriate
Action

Nonspecific
Action

Sudden
bruising
(Q12B)

19

3

7

1

Bleeding
gums
CQ13B)

16

4

6

4

Bright red
urine
CQ14B)

24

3

1

2

Side Effect

their physician.

No
Action

Inappropriate
Action

One was a highly educated man from the

field of chemistry who was very aware of medication
implications, the other was a retired school teacher who
seemed to understand her therapy and be aware of some of
the implications of abnormal bleeding.

The high number of

patients who had experienced some kind of bleeding while on
warfarin should be another reason for the professional
taking special efforts in instructing patients who are to
self-administer this medication in their home.

Patients

should be evaluated for their competency in understanding
instructions and verification of understanding should be
made by the professionals.

A description of 30 other

incidents from possible side effects of warfarin by the
study population is presented in Table 11.
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Table'll.

Incidents of Possible Side Effects of Warfarin as
Described by the Patients in This Study

Number of Incidents

Total
No. of
Inci
dents

Description of Incidents

4

Blood in urine

5

Nosebleeds

3

Black tarry stools

2

Gastrointestinal hemorrhage

3

Eye irritations

2

Chest/rib pains

1

Pains in thigh

2

Tongue hemorrhages

2

Coughed up bloody mucous

2

Bleeding gums

1

Abdominal hematoma

1

Hematoma behind the knee

1

Large hematoma of arm

1

Continuous petechiae

30
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From the descriptions of side effects that actually
occurred in this study population,

it is apparent that

increased knowledge and understanding are essential for
adequate control for essential decision-making for the
patient at ho m e .
Patient Compliance
The determination of compliance was calculated in
two steps through computer analysis.

The first step was an

analysis of each of the interview questions and the pill
count.

Each of the items was related to the prothrombin

results, and relationships were identified with the areas
of knowledge and understanding.

The second step combined

the major interview response regarding compliance

(Q19), the

pill count discrepancy number, and an average of the serial
prothrombin time laboratory test results.

This second

step was later related to demographic factors of each group
within the sample.
Step 1
In this step compliance data included the interview
responses of all questions related to this area and the pill
count number

(Appendix B, Q 1 5 , 19, 20, 21, and 26).

The

area ,of inquiry was the amount of medication by milligram
dosage that the patient took each t i m e ,

Twenty-six patients

verbalized that they took accurate dosages of medication,
however only eight of these patients had an accurate pill
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count.

The patients who did take accurate doses tended to

comply with their medication regimen

(r = .30, p _< .05).

When asked about forgetting to take specific doses
of medication,

2 patients responded that they doubled their

next dose when one had been forgotten, 11 patients skipped
that dose completely, while 13 patients took it as soon as
they remembered and adjusted the following doses until they
were back on their rights schedule again.

Four patients

stated they never have forgotten since they began their
prescription

(Q19).

Therefore it can be noted that four

patients admitted to perfect compliance while 2 6 patients
saw themselves as making errors in administration of the
medication and in some way usually attempting to rectify the
errors.

They did not think of themselves as "not following

the physician's orders."

Patients did not see themselves

as noncompliant.
An assumption was made that patients do forget to
take a medication dosage at least once in a while, and
therefore the question was asked "if they had noticed any
thing different by taking several pills at one time"
(Appendix B, Q 2 0 ) .

The above question identified two

patients who admitted to taking more than the prescribed
amount at times.

However, both of these persons explained

that the extra doses had been "approved" by their physician
over the phone after the patient had identified thrombo
phlebitis symptoms to the physician.

No chart verifications
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of these "phone orders" directly.to the patients could be
obtained.

In view of this information the question can not

be said to have definitely identified any patient who was
routinely or sporadically taking medication overdoses of
warfarin.
Another question focused on the number of times
consecutively that a patient might forget to take his
medication

(Q21).

Thirteen patients admitted to forgetting

one dose of medication.
not forget.

Fifteen patients stated they did

The exact compliance number was slightly higher

than in the previous question.

An average of the two

questions showed that 48 per cent of the sample, or 14
patients, saw themselves as never forgetting or skipping a
medication dosage for any reason.

Among the small number of

persons who skipped medication dosages for two consecutive
days or more was one patient who omitted all prescribed
medications if she did not feel w e l l .

This occurred

approximately twice a m o n t h , and included such medications
as digitalis,

furosemide, and guinidine.

Because of the

complexity of this patient's medication the county pharmacy
packages in unit doses of small individual envelopes each
day's medications,
supply.

and provides the patient with a 30-day

The envelopes are identified, but the patient knows

she must return 30 empty envelopes before receiving her next
month's supply.

Another patient admitted to running out of

medication two weeks prior to a scheduled clinic Visit.

89
This patient did not obtain a medication refill, and by the
end of that time she required hospitalization.
a known cardiac patient on digoxin.

She also was

This particular patient

refused to consider taking the prescribed dosage of warfarin,
7.5 mg daily.

Rather she takes 5 mg daily claiming that in

this way she does not have headaches.

This patient has been

instructed by the clinic physician, and the nursing staff on
several occasions, but still holds to her belief.

It was

noted that this patient was Indian and living in an Indian
village where it was known that a medicine man lived.

No

certain connections were made between the Indian and the
medicine man but this possibility should be considered,
especially when modern professionals are unable to influence
the patient.
The pill count was a computation of the difference
between the total number of pills given and the number which
should have been remaining as of the date of the interview,
and the actual number remaining in the container.
patients were found to have exact pill counts.

Eight

Indications

were that nine patients had taken more than was prescribed,
10 patients were thought to have taken less than prescribed.
Three patients had to be eliminated from the pill count
results.

Two of these patients had recently come from out-

of-state and their prescription labels did not contain the
total number of pills given on that date.

These patients

each had more than one container of warfarin and it was
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virtually impossible to obtain an accurate count.

In the

third instance the patient's mother had mentioned an
accidental dropping of several pills down the sink.

This

count had to be discarded for lack of verification.
The information obtained from the pill count was
thought to have been most significant in terms of milligrams
prescribed per week for each patient.

The statistical

correlation of milligrams prescribed per week was calculated
by the dosage per week.
and doses,

These two calculations, milligrams

showed the same result and each method can be

said to have verified the other

(r = .91, p j< .001).

The

amount t a k e n 'by the patient per week was compared with the
amount prescribed per week.

The difference was called a

discrepancy figure.
Of interest was the positive correlation between
exactness in taking one's medication and those who verbally
said they complied

(r = .38, p <_ .02).

In addition, the

exact pill count correlated with taking of medication in
the morning

(r = .44, p

.008) .

In these findings there

is no difference in compliance between the county sample and
the university sample.

The correlations in this section

have been specific to the interview and pill count findings.
The next section dealt with the overall compliance findings
including the prothrombin time results.
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Step 2
This step of compliance calculation dealt only with
the one interview question considered to be the most sig
nificant in determining compliance, the pill count, and an
average of the three serial prothrombin time laboratory
results of the patients.
The findings on the prothrombin time results indicated a
very high percentage of patients who were not receiving
warfarin as designated to the therapeutic range which is
two times the control protocol of the laboratory performing
the test.
24.8.

The therapeutic range for this study was 22 to

A total of 80 prothrombin time results were obtained

and only. 14 of these were within the therapeutic range.
Fifty-five were below the therapeutic range and 11 were
above the range.

The lowest result was 11.8 which is well

within the control range which would be normal for persons
not on any anticoagulant at all.

This patient was dis

crepant in the pill count finding and admitted to forgetting
dosages and taking them when they were remembered.

In some

instances physicians may consider a therapeutic range to be
as low as one and a half times the control, which in this
study would be 18.

It was noted that 29 of the 55 low

results were still below 18.

These 29 very low results

included 19 patients in the sample.

Eleven of the 80

results were above the therapeutic limit of 24.9, 4 of these
were in the thirties, one was 40, and another was 49.

The
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patient with a prothrombin of 49 was referred to the in
vestigator who identified an overdose of 35 milligrams of
coumadin, or seven doses, over the prior 10 d a y s .

The

patient was one with chronic anxiety and at the time
averaged 40 to 50 milligrams of Librium daily.

It was

suggested that possibly the patient had mistakenly taken
the wrong medication at times.

The patient was given tele

phone instructions to reduce his dosage for that day.
However, during a home visit the following morning the
investigator learned that the patient had decided to take
no medication as that would be better than taking a. little.
The other instructions had been understood by the patient
and repeated back to the investigator.
The prothrombin results were averaged.

The average

was considered as one of the overall determiners of com
pliance.

In compliance the prothrombin time results in this

study did not show statistical significance.

Compliance

was not different between the county and university patients.
Each of the demographic factors was analyzed with
compliance as the dependent variable.

The analysis was

performed to identify any demographic characteristic
variables which might have been associated with compliance
and noncompliance.

There was no relationship between com

pliance and age, sex, ethnic background, employment, reli
gion, or wither the patients lived alone or with someone.
The only demographic information with a significant

93
correlation with compliance was educational level.

The

tendency was for higher educational levels to be associated
with more accurate compliance

(r = .36, p _< .03).

The main diagnoses of the patients and the number
of other diagnoses of each patient did not correlate with
compliance.
Medication Cabinet Survey
A final portion of the data collection included a
medication cabinet survey.

This was conducted at the end

of each interview with the intent of identifying medications
available to patients which might interfere with the anti
coagulation process of their warfarin.

These medications

were both prescription and over-the-counter d r u g s .

Five

patients had no prescribed medication, other than warfarin,
while 25 had a range from one to seven other prescriptions.
The medications were classified according to their
clinical interaction with warfarin therapy.
classification was based on Hansten's
publication. Drug Interactions.

The medication

(1972) ratings in his

Each class of medications,

such as oral anticoagulants, discussed any known drug
interactions with other medications or with alcoholic in
take.

The drug interactions with clinical significance were

rated as major, moderate, or minor in degree.

Major

clinical significance meant that interactions with warfarin
were well documented by research studies and were known to
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have potential harm for the patient when taken with war
farin.

With warfarin the most commonly known major inter

acting drug was salicylates.
Moderate,clinical significance referred to those
interactions with warfarin for which further research docu
mentation was sought and/or the potential harm to the
patient is considered to be less for the patient.

Alcoholic

intake was considered to be in this range depending on how
much alcohol was consumed.
Minor clinical significance included potential
interactions which were considered to be minimal or with no
known significance due to poor research documentation, only
slight harm to the patient, or very rare reported incidents
of the interaction.

This area covered a vast number of

medications taken with warfarin.

Since there were rela

tively few drug interaction studies conducted specifically
on warfarin, the majority of the prescription and non
prescription medications were in the minor clinical sig
nificance category.

The medications found in the cabinet

survey were analyzed and classified first according to
prescription or non-prescription over-the-counter medication.
Then to each of these two areas was Hansten's

(1972) classi

fications applied as shown in Tables 12 and 13=
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Table 12.

Medications Found in. Medicine Cabinet Survey—
Over-the-Counter Drugs

A. Drugs with no known or minor clinical interaction or
interference with warfarin:
Romilar Syrup
MO Black Draught
Maalox
SSKI
Multi-Vitamins
Bromo. Seltzer
Drixoral
Capiloid
Os Cal Tab
Myadec
Vitamin C
Milk of Magnesia
Doxinate
Allerest
Kao-Con
Ducolax
Chlortrimeton
Sinutabb

Contac
Ornade
Tetrec
Castoria
Trimenicin
Gelusil
Tylenol
Metamucil
Tussind Elixir
Triminic
Phospho-soda-oral
Carnalox
Carters little liver pills
Festal Digestive aid
Mylicon
Sal Hepatica
Myadec

B. Drugs with moderate clinical significance:
Geretol
Nyquil
C. Drugs with major clinical sic

Aspirin
Alka Seltzer
Bufferin
Ascriptin
Midol

ificance:
Dristan
Anacin
Coricidin
Excedrin
Empirin compound
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Table 13.

Old Prescription Medications in Medicine
Cabinets

A. Drugs with no known or minor clinical interaction or
interference with warfarin:
Codeine
Valium
Ritalin
Milprem
Pen VK
Demerol Tabs
Norflex
Stellazine
Lomotil
Vistaril
Lasix
Aldactazide

Paregoric
Librax
Choledyl
.Apresoline
Aldomet
Ampicillin
Ambentyl
Naldecon
Actifed
Dimetapp
Tenuate
Polarmine

B. Druqs with moderate clinical interaction:
Chloral Hydrate
Tetracycline
Elixophyllin
C. Drugs with major clinical interaction:
Percodan
Phenobarbital
Fiornal
Quadrinal

CHAPTER 5
INTERPRETATION, CONCLUSIONS, AND
RECOMMENDATIONS
This chapter includes three major sections, inter
pretation, conclusions, and recommendations„

The inter

pretation section includes only significant findings in the
study which may be relevant for providers of health care.
The conclusions are based on both the factual findings as
presented in Chapter 4 and interpretation of these findings.
The recommendations include suggestions for further study.
The purpose of this study was to identify patient
knowledge and understanding about his prescribed medication,
warfarin, and its possible side effects.

It further studied

appropriate actions of patients should a side effect occur,
and patient compliance to his prescribed regimen.

Compliance

included a measure of interview responses, an individual
pill count, and a series of each patient's prothrombin time
results.

The demographic data were analyzed in relation to

compliance.

The hypothesis of the study was that the more

knowledge and understanding a patient has regarding his
prescribed regimen the more he would tend to be accurately
compliant.
The patients were drawn from two clinic settings,
the Pima County Outpatient Department and The University of
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-
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Arizona Medical Center Clinics.

The methodology included

chart review, interview through use of a structured ques
tionnaire, a pill cou n t , and a medication cabinet survey.
The medication cabinet survey identified potential inter
acting medications with warfarin.

The medications noted

were classified according to major, moderate, or minimal to
no known clinical significance, when taken in conjunction
with warfarin therapy.
'

Interpretation
Demographic data of the sample provided a wide
cross section of socioeconomic and cultural variables.

The

advantage of this cross section was utilized to identify
trends of compliance or noncompliance associated with
specific demographic factors.
understanding,
as a whole.

The factors of knowledge,

and appropriate action pertain to the sample

The demographic data showed no specific trend

in correlation with compliance or noncompliance.
Regarding primary diagnoses there is much research
currently being conducted on the incidence of pulmonary
embolism associated with the use of birth control pills.
Results of this study indicated that four of the 17 females
who were currently taking warfarin may have been diagnosed
with pulmonary embolism associated with the taking of birth
control pills.
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In the literature review Ebert et al„

(1969) noted

the benefit of anticoagulant therapy to reduce reoccurrence
of post myocardial infarctions.

Other authors question the

validity of this therapy over an extended period of time.
In this sample three patients were receiving warfarin for a
previous myocardial infarction; however, all of these had
been more than five years ago.

It was interesting to note

that no recent infarction patients were in the sample.

Over

the three month period of data collection the chances should
have been favorable to obtain at least one patient with this
very common diagnosis if anticoagulant therapy was con
sidered to be part of the routine recuperative regimen.
In the area of patient knowledge it was noted that
most patients could verbalize the name of their medication;
however, it can m o t be implied that they understood its
meaning.

One patient correctly identified his pill by name,

however, toward the end of the interview this patient
commented that "coumadin was not a blood thinner."

This

type of misunderstanding can be so hidden that even pro
fessionals who are trying to identify consumer misconcep
tions may miss them until they are obviously expressed.
Verbal identification did not imply understanding, and this
was supported by the design of the study in which separate
identification of knowledge and understanding factors was
sought.

There was no difference in knowledge between the

county and university patients.

The county patients did

rank fairly evenly with the university patients in their
level of knowledge about their medication, and this should
offer a stimulus for people working with and teaching county
patients about home and self-care.
In respect to patient understanding 50 per cent of
the patients were in need of further patient teaching.
These patients could not related specific sites of abnormal
bleeding as being a possible side effect of their medica
tion, warfarin.

These sites, sudden brusing, bleeding gums,

and bright red urine were included in the inquiries on
appropriate action.

It was determined that persons fre

quently are able to identify appropriate actions; however,
over one-fourth of this sample could not state why they
made that particular choice.

They did not relate the

bleeding to any cause, or at least did not include warfarin
as a possible contributing cause.

This research indicated

that persons who knew of bleeding as a possible side effect
of warfarin also would tend to choose the appropriate action
should this occur.

This finding indicates that persons who

have had well founded education on their medication tend to
utilize this information in their decision-making.

The

persons who do not have a knowledge base for their decisions
may not be considered as predictably safe in decision-making
should a side effect occur which could be detrimental to
their condition.
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Compliance was a compilation of the questionnaire
findings, the pill cou n t , and the prothrombin time results.
The prothrombin time results were calculated specifically
in relation to compliance.

Prothrombin results indicated

that almost two-thirds of the sample were not anticoagulated
according to the principle of two times the laboratory
control results.

One-third of this sample were under the

one and a half control measures for anticoagulation.

For

the physician and other health care workers this means that
the patient is not appropriately anticoagulated and the
possibility of recurrent thromboembolisms.exists.
findings may be due to a number of factors.

Low

In the pill

count the approximate same number of persons had a dis
crepancy in the dosages they had actually taken in compari
son with the amount they should have taken to that d a t e .
Some patients admitted to inaccuracy in their habit of pill
taking; however, the number was considerably lower in the
questionnaire than in the more objective data of the pill
count and the laboratory findings.
One of the recommendations from the literature
review was that studies need to be conducted specifically on
the complexity of patients' prescribed regimen in conjunc
tion with increased number of prescribed medications per
person.

It is thought that a high number of prescribed

medications may influence patients' clarity in understanding
and their motivation for following a prescribed regimen.
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'

This study had insufficient data on the n u m b e r .of pre
scribed medications to accurately correlate this with a
patient's compliance.

Several of the medications which

patients had in their medication cabinet had been prescribed
longer than one year ago, and they could not be substanti
ated through chart review as a. current prescription.
The findings of the medication cabinet survey would
suggest an independent research.

Medications which were old

prescriptions were often retained by patients because of the
cost they had incurred.

Patients had no idea if they would

ever Utilize them, or when they m i g h t .

This would lead to

the question of medication safety for the persons in the
home, both the patient and other family members.
an area of great need for patient education.

This is

Frequently in

medication instructions the interfering and interacting
medications or alcohol are not mentioned to the patient.
Over-the-counter drugs must be included in education, as
these are readily accessible and their use by the patient
is usually learned within the community structure, not
through the health system.
i

"

■

Conclusion
In the conclusion, the findings of this study did
support the first hypothesis:

identification that knowl

edge of a prescribed medication served as a basis for
f
accurate compliance to oral anticoagulant therapy, according
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to the statistical correlation of the Pearson Moment
Coefficient

(r = »40f p _< .01).

the second hypothesis:

The findings also supported

the more accurate the knowledge a

patient had regarding side effects of his anticoagulant
therapy, warfarin, the more his behavior reflected an under
standing of this knowledge.. The patient's understanding of
abnormal bleeding as a possible side effect was associated
with appropriate actions should bleeding occur.
Other major conclusions identified through this
study include the following:
1.

This study contributed findings relevant to the
fields of nursing, medicine, and pharmacy in respect
to care of the ambulatory patient with prescribed
medication therapy.

2.

Patients tended to retain facts such as the name of
their medication and the correct dosage even over a
period of 10 years of therapy.

3.

Subjects were usually able to identify their medica
tion from a variety of other oral medications.

This

is very important to determine since it is known
that many patients place a variety of oral medica
tions in one container and it is only through visual
identification that the correct medication is taken.
4.

Most patients tended to know that the major un
desirable side effect of warfarin therapy was
abnormal bleeding.

Only about one-half of the sample could link ab
normal bleeding from specific sites, such as urinary
tract, gastrointestinal tract, or skin bruising, to
their medication therapy.

This indicates that there

may be a discrepancy in what the patient is able to
verbally repeat or say, but actually understanding
and interpreting of those facts is more difficult
and requires teaching of more than just facts about
one's prescribed medication therapy.
Almost 75 per cent of the sample knew the appro
priate actions to be taken should abnormal bleeding
occur.
A small percentage of patients identified the appro
priate action to be taken but did not understand the
link between their warfarin therapy and the abnormal
bleeding.

Such lack of understanding may indicate

that these patients responded with a chance for what
the researcher wanted to hear, or they drew on their
general knowledge of health and illness.

Whatever

the reason this lack of understanding is an important
factor for the health professional in the teaching
role.

Patients who do not understand why they choose

to act a certain way have no factual base on which
they are functioning and the predictability that
they will choose to act appropriately in the event
of a side effect could be questionable.

'
8.
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Attempts to identify if the patient knew the
importance of staying consistently on his medica
tion regimen were not found to be validated through
the questionnaire utilized in this study.

Question

7b did not provide the specific information sought
because it seemed to the patients to be ambiguous.
This was the only area of the tool which was identi
fied as not having face value, and its responses
were not reported in the findings.
9.

Patient compliance to a prescribed regimen was not
significant associated with socioeconomic or other
demographic factors of the two groups included in
the study.

This finding does not support the

stereotype that lower; socioeconomic patients know
less and tend to comply less with medical regimens.
Both lower and higher socioeconomic groups showed
evidence
10.

of compliance and noncompliance.

Many patients in this study do not have their blood
thinned to a degree considered to be therapeutic.
This finding is perhaps the most disconcerting of
all the data collected in this study.

It was noted

that a number of these patients claimed to be
compliant; however, the pill count revealed a dis
crepancy in the amount of medication taken and the
amount which should have been taken.

No direct

association can be made between compliance and the

.
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low prothrombin time results as a cause and effect
relationship.

This is of importance for health

professionals to be on the alert for with their
patients, and if laboratory results indicate medica
tion may not be being taken or too much may be being
consumed the professional must investigate the
situation with the patient and family.

The labora

tory results may be off for other reasons but the
reasons must be investigated and rectified if the
patient is to be treated therapeutically,
11.

Many patients tend to keep their old prescriptions
in the home.

There were identified a number of old

prescriptions, and a vast number of over-the-counter
medications.

These present any number of potential

drug interaction dangers to the patient on warfarin
therapy.

Patient education should include the over-

the-counter preparations which may interfere with
the therapeutic effect of one's medications.
Recommendations
In light of these conclusions, the following recom
mendations have been made for future research and for the
benefit of quality care for the ambulatory patient at home
with a prescribed medication therapy.

A study of patient knowledge, understanding, and
compliance of major medications which are adminis
tered by patients in their home should be conducted.
Interdisciplinary clinical research should explore
patient understanding and awareness of possible
side effects of their medication regimen.
Validation of this research tool with a larger
sample be performed.
A study be conducted on nitroglycerin as a.specific
medication in relation to knowledge, understanding,
and compliance, and prescription and non
prescription interacting medications.
Decision-making actions be studied in relation to
self-medication, either/or prescription and non
prescription drugs as found in cardiac, respiratory,
and a number of chronic conditions.
Exploration of knowledge of a medication and diag
nosis as related to patients'

ability to explain

the purpose, action, and possible side effects of
their medications would provide evidence to improve
quality of care.
Studies be conducted in the area of compliance to
explore the provider-client relationship as a factor
associated with compliance.
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Determination of the influence of increasing
numbers of medications per patient needs to be
studied in association with compliance.

9.

A comparative study of compliance with patients
identified as lower social status and those of
higher social status with similar diagnoses and
medications needs to be conducted.

10.

An experimental study is recommended to include two
groups of patients, one with written prescription
instructions only and one with special verbal
instructions.

This type of study

is

recommended

for exploring the areas of patient compliance,
patient understanding, and anticipated behavior on
the part of the patient should a medication side
effect warrant action.
11.

Studies.are recommended to determine retention time
of information regarding self-administered prescrip
tion medications in the home.

12.

Studies are recommended to determine retention time
of understanding of possible side effects and
appropriate action needed if a side effect should
occur.

CHAPTER 6
SUMMARY
In health care today one of the trends is toward
self-care and consumer participation in the treatment of his
own health nee d s .

Consumer participation also means an

increase in consumer responsibility for one's therapy and
often for administering prescribed medications.
This study was based on a conceptual framework of
systems approach.

The approach suggested two m o d e l s , a

macroview of the health care system with home care as one
means of care and a microview of the patient as the dynamic
major controlling force in his own home, self-care.

The

framework suggests that four aspects are essential for the
patient who is responsible for his own care, namely

(1)

knowledge of one's medications and prescribed regimen,
an understanding of possible side effects,
action should a side effect occur, and
prescribed regimen.

(2)

(3) appropriate

(4) compliance to a

The data collection of this study was

based on these four aspects in an attempt to determine
patients' needs for further teaching about medications and
prescribed regimens which they are responsible for on an
outpatient basis.

Another purpose was to determine teaching
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needs for the ambulatory care patient and to identify
possible factors influencing compliance.
The study investigated the consumers’ knowledge,
understanding, and compliance regarding prescribed medica
tion, specifically the oral anticoagulant warfarin, taken on
an outpatient basis.

The first hypothesis was that com

pliance to a prescribed drug regimen of oral anticoagulant
therapy was based on patients'

knowledge of their therapy.

The second hypothesis was that the more accurate knowledge
a patient had regarding side effects of his medication, the
more a patient's behavior would reflect an understanding of
this knowledge.

Consideration was given to the association

of the demographic factors of age, sex, marital status,
religion, ethnic background, patient concept of illness, and
socioeconomic status with compliance.

The importance of

these findings have stimulated study of patients who are
administering their own oral anticoagulant therapy in the
home.

With the highly beneficial effects of warfarin

therapy this study sought to determine if patients in the
home setting actually were compliant to their prescribed
dosage regimen.

The collection of prothrombin time results

was utilized as objective data, indicating if patients' blood
was thinned to a therapeutic degree.

The inquiries into

patient knowledge and understanding were also based on the
known physiologic importance of this medication.

Ill
The review of the literature included a review of
the coagulation mechanisms in the body with an elaboration
of the fwo known pathways of coagulation.

The:factors in

coagulation are mentioned and coagulation is described more
fully as empirical research of the past.

The majority of

current research now is directly toward anticoagulant
mechanism.

The review includes what is known today re

garding anticoagulant mechanism,

its therapy in treating

thromboembolic disease, and its prophylactic use.

Only

since the 1960's have nurses conducted research on drugs as
a compliance factor of patient behavior.

No studies have

been designed specific to warfarin and patient compliance.
Some studies determined factual knowledge but not levels of
understanding.

This study attempted to identify patient

knowledge together with understanding appropriate action and
compliance*
patients'

Little to no research has been reported on

interpretation of the importance of a side effect

of medication or what action patients might take if a side
effect should occur.

Patient understanding of his pre

scribed medication regimen was considered to be a priority
in need of research if health care providers are to direct
their assessment and teaching to the actual needs of the
patient.
The methodology included a structured questionnaire
verbally administered to patients in their h o m e , a warfarin
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pill count, and chart review of three consecutive pro
thrombin time laboratory results for each individual.
The sample included 14 patients from Pima County
Hospital Outpatient Department and 16 patients from The
University of Arizona Medical Center Outpatient Clinic; all
were responsible for taking their own warfarin and all had
been on the prescription for a minimum of two weeks on an
outpatient basis.

The sample of 3 0 adults included 13 males

and 17 females between the ages of 20 and 78 years, with a
mean age of 56.

Twenty-three patients lived in a normal

home-like environment, seven lived alone.

Religious

differences showed that all Catholics were from the county
clinic; no Catholics attended the university clinic.

Ethnic

backgrounds were varied among the county patients, including
three Blacks, two Mexican-Americans., and one Indian.
the university patients were Caucasian.

All

All of the subjects

spoke English.
The patients'

educational backgrounds and occupa

tional status were analyzed according to Hollingshead1s Two
Factor Social Position.

Patients in this study included all

of the five social positions.

In the total sample of 30,

only three were in the first position and 15 were in the
lowest position.

The county hospital patients ranked in

only the last two social positions while the university
medical center patients were spread through all five
positions.
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The chart review provided demographic data for each
patient, the patient's primary diagnosis in relation to his
anticoagulant therapy, the correct prescribed dosage regimen
for the patient's warfarin, additional diagnoses and numbers
of other prescribed medications,
thrombin time results.

and the patient's pro

The most frequently occurring

primary diagnosis among all of the subjects was pulmonary
embolism.

The diagnoses themselves were fairly evenly

distributed among the county and university patients.

The

number of additional diagnoses per patient was higher among
the county patients than the university patients.

.

No socio

economic factors were found to be associated with the type
of diagnosis the patient had.

Four of the pulmonary embolism

patients were women between the ages of 20 and 3 5 who had
been on the birth control pills at some time prior to the
embolism.
The questionnaire

(Appendix B) was designed to

measure patient's factual knowledge of the name of his
medication, of his diagnosis, and to identify his medication
from six oral medications.

Patients were questioned re

garding their understanding of possible side effects of
warfarin.

Understanding focused on four possible side

effects of overdose of the anticoagulant— smoky gray u r i n e ,
sudden and excessive bruising, gum bleeding, and bright red
bloody urine.

The tendency was for patients to understand

accurately or not to understand at all that bleeding was a

114
possible Coumadin side effect.

The four categories, of

responses to these questions included:
standing,
and

(1) accurate under

(2) general understanding, (3) no understanding,

(4) inaccurate understanding.
Further questions inquired into the patient's under

standing of appropriate action to be taken should a side
effect of bleeding occur.

The purpose of this area of

questioning was to identify if persons knew what to do even
if they could not link the abnormal bleeding with their
medication.
Patient compliance was computed in two stages, the
first was a measure of the interview responses and the pill
count discrepancy.

The second was an evaluation of the

prothrombin time results and a relationship of these results
with the interview responses on compliance and the pill
count finding.

Patient compliance was analyzed in relation

to each demographic factor in an effort to identify any
specific factor which was associated with compliance or noncompliance.

The reasoning behind this type of research.was

to hopefully identify factors which could b e ‘taken into con
sideration and given special attention for patient teaching
and hopefully influence for improved patient compliance with
medication therapy.
A final aspect of the research was a medication
cabinet.survey of all medications, prescription and non
prescription, found in the patients' homes.

This survey
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was conducted in order to identify potential drug inter
acting harmfulness, for the patient who is taking warfarin.
These medications were classified according to their major,
moderate, or minor clinical significance of harm to the
patient on warfarin.
The findings of the study showed that twenty-seven
patients referred to their medication as "coumadin" or a
"bloodthinner," and the other three patients did not know
the name of their medication.

Visual identification of

warfarin was made by 24 of the 30 patients.

Three patients

did not know, two chose the wrong pill, and one chose the
correct pill but admitted to uncertainty regarding his
choice.

All of the patients were considered to be competent

enough to administer their own medication at home.

Twenty-

one persons knew the primary reason for their blood being
thinned, four responded in obviously inaccurate terms,
three did not know, and two had a general idea but could not
be specific about their primary diagnosis.

Statistically

an association was identified between patient knowledge and
taking of the correct dosage of one's medication

(r = .40,

p £ .01).
In the responses to questions on patient under,standing the author combined accurate and general under
standing and no and inaccurate understanding categories.
Identifying smoky gray urine, eight people had full or
partial understanding of the medication influence and 22
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had little to no understanding,

In identifying bruising as

a. side effect factor 15 people had accurate/general under
standing and 15 recorded no/inaccurate understanding.

To

recognize bleeding gums as important nine had accurate/
general understanding > however, 21 had no/inaccurate under
standing.

Recognizing bright red urine as a possible side

effect 13 indicated accurate/general understanding while 17
reported no/inaccurate understanding.

At the time of the

interview 10 patients stated they did routinely check their
urine for possible bleeding; however, 20 patients did not
know the importance of this; 15 patients routinely checked
their stools for evidence of bleeding, however, the other
15 patients did not know this was important.
The findings on patient responses for taking appro
priate action should a side effect occur showed that twentyfour patients knew to make a physician contact,
not know what they would do.

seven did

Throughout the several ques

tions on this area four patients offered general vague
responses, and four would have chosen inappropriate actions,
such as self-treatment.

An accurate understanding of

bleeding as a possible side effect of cpumadin correlated
with a tendency toward appropriate actions should abnormal
bleeding occur

(r = .45, p _< .007).

correlated with compliance

Appropriate action

(r = .79, p <_ .001).

No differ

ence in understanding or appropriate action was found
between the county and university patients.
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Nineteen patients offered information of 30
instances of abnormal bleeding which they had experienced
and had to make a decision of how to treat.
different types of bleeding mentioned.

There were 14

The most common

included nosebleeds, bloody urine, black tarry stools, and
eye irritations.
Patient compliance incorporated findings from the
interview, the pill count, and the prothrombin time results.
The interview indicated that 27 patients claimed to take an
accurate dose of warfarin; however, the researcher found a
discrepancy in the pill count of ten of these 27 patients.
Accuracy of the warfarin dosage related positively with
compliance as stated in the interview

(r = .30, p £ .05).

Only three patients stated not having ever forgotten a .
dosage of medication.

Patients who admitted to having not

taken their medication on schedule did not consider them
selves as noncompliant, but rather as having made an error
and attempted to rectify th i s .

Thirteen patients took the

forgotten dosage as soon as they remembered,
dose, and two doubled the next dose.

11 skipped the

This finding indicates

additional need to give patients critical information about
the need to take their medication on a regular b a s i s .
Patient compliance incorporated findings from the
interview, the pill count, and the prothrombin time results.
The interview indicated that 27 patients claimed to take an
accurate dose of warfarin; however, the research found that
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in the pill count eight patients had accurate pill counts ,
nine patients appeared to have taken more than prescribed,
and 10 patients were thought to have taken less than pre
scribed.

The exact pill count did correlate positively

with the taking of medication in the morning
p _< .008).
however,

(r = .44,

This small factor needs further research;

it might be an area to include in patient teaching

as a help for patient compliance to his prescribed drug
regimen.

The three patients who admitted to having made

errors in their drug administration, regardless of the kind
of error

(forgetting to take a dose was the most common

error), did not see themselves as noncompliant, but rather
as having made an error and attempted to rectify this.
Thirteen patients admitted to forgetfulness in taking d o s e s ,
11 skipped the dose when they forgot,. and two doubled the
next dose.
From a total of 80 prothrombin time results, only 14
were within the therapeutic range,
were above.

55 were below, and 11

Sometimes physicians allow patients' pro

thrombin times to remain around one and a half times the
control.

Of the 55 results below twice the control,

still below the one and a half control time.

29 were

These findings

were most alarming to the researcher as the major action of
the medication, bloOd thinning, was not occurring in a large
number of these patients.

This lack of therapeutic effect :

needs to be examined further by physicians regarding their

medical prescription orders , but even more patients need to
be followed on a much closer basis in order to determine
the cause for such low prothrombin time results.

This

study was limited to identifying the fairly consistent low
prothrombin time results, and these findings are consistent
with the large number of inaccurate pill counts.

The in

accurate pill counts may provide a lead for finding the
cause of the low therapeutic range, but specific studies
need to be conducted to follow up on this for validation.
Whatever the cause it should be identified and the
physicians and other health professionals be made aware of
these findings and the importance of providing the patient
with the most benefit from his prescribed regimen.
In the medication cabinet survey 79 medications were
identified as available in the homes of patients with
warfarin.

Fourteen of these medications were potentially

harmful to the patients in a serious manner if taken in
conjunction with warfarin.

Five of the medications indi

cated moderate clinical interactions with harm for the
patient if taken with warfarin therapy.

All of the others

were in the minor clinical significance category.

It could

not be determined which of these medications were being
taken with warfarin,

and the verbal responses of patients

are too unreliable to report on this subject.

Perhaps

these medications may have contributed to the low pro
thrombin time results.

Taking a careful full drug history
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may be of assistance in determining patients' patterns of
medication taking.
An analysis of the pati e n t s ' demographic data with
compliance showed that there was no association between age,
sex, religion, ethnic background, household composition, or
occupation status and compliance.

The .higher the educa

tional level the more association with accurate compliance
(r = .36, p
associated.

.03), and even this was not significantly

APPENDIX A
DEFINITION OF INDIGENCY FOR COUNTY MEDICAL
CARE AND HOSPITALIZATION
Section 11-297.A ARS gives the State Welfare Depart
ment the responsibility to define indigency for purposes of
eligibility for county medical care and hospitalization.
1.

2.

All public welfare recipients, and all foster home
children whose care is paid for from State or Federal
Funds, are defined as indigent unless medical care is
available from another source.
A person or family household, if not welfare recipients,
are defined as indigent if they do not have:
A.
Annual net income in excess'of:
$1,800— If single person or married person, living
alone.
$2,400— If married person living with spouse.
Plus $3 00— For each additional dependent member of
the household.
(Net income is income from all sources minus all
medical expenses incurred.)
B.
Resources in excess of the following:
1 (1) Household furnishings used by applicant and his
family in his usual place of residence.
(2) Wearing apparel and necessary personal effects.
(3) The dwelling house in which such person resides
and the land contiguous thereto not to exceed a
fair market value of $10,000.
(4). Livestock used primarily for domestic purposes.
(5) Tools of trade having a fair market value of
five hundred dollars.
(6) An automobile with a fair market value hot
exceeding seven hundred fifty dollars.
C7) Other property or assets with the exception of
a single or family burial plot having a total
fair market value of eight hundred dollars for
a single recipient or twelve hundred dollars for
a recipient and spouse, or two or more
recipients in a single household.
C. Means or eligibility for obtaining medical care from
%ny other source.
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Allowable Income Schedule
Number of Persons
1
2
3
4
5
6
7
8
9

10
11
12

Month

Annual

150
200
225
250
275
300
325
350
375
400
425
450

1800
2400
2700
3000
3300
3600
3900
4200
4500
4800
5100
5400

APPENDIX B
QUESTIONNAIRE
What medications did the doctor prescribe for you to
be taking now?
Verbally gives names

OR

(anticoagulant
(coumadin
(bloodthinner
look like any of these?
(shows card)

Shows investigator
medication containers
(#3 questions is
answered by this action)

Does your

(Investigator picks out
the anticoagulant
container)
Do you know the name of
this medication?

Answer codes for the a b o v e :
Name of your medication:
1. Most accurate (coumadin, HedUlin, etc.; anti
coagulant, blood-thinner, for my blood clots)
2. General nowledge (for m y heart, my blood, my
circulation, my phlebitis? because of my
illness— question further)
___ 3„ No knowledge (does not know, not sure)
4. Incorrect knowledge (any obviously wrong answer)
Identification of medication:
1. Yes (this one, and patients points to it)
2. No (not recognized)
■ ,
_3. Not sure (not sure, or checked the pill con
tainer to see)
4. Wrong identification (my medication is a
capsule)
Who gave you instructions about your medication when
you first started taking this?
1.
2.
3.
4.

Physician
Nurse
Pharmacist
Other, name
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5.

When did you receive this information about your
medication?
1.
_2.
3.
4„
___ 5.
___ 6.

Before the day of discharge from the hospital
On the day of discharge
On the way out of the hospital or the clinic
In the clinic examining room
In the Outpatient Pharmacy
After hospital discharge or after the clinic
visit

6.

Why did your physician prescribe this medication for
you?
___1. Most accurate (prevent blood c l o t s , thin my
blood)
2. General knowledge (for my heart, blood,
circulation)
3. No information (does not know, not sure)
4. Inaccurate information (obviously contradic ory
to purpose of the medication)

7

Were you told anything special about taking this medica
tion? (Will restate question to obtain an answer to
each section below.)
a.

Knowledge/understanding answer:
1. Most accurate (watch for bleeding— -mention
of any specific signs)
2. General knowledge (if my leg gets red or
painful like it did then I need to tell the
doctor; if I get another attack)
_3. No knowledge (No , nothing special to watch
for was mentioned at all)
4. Inaccurate knowledge (Yes, if I start
gaining more weight)

b.

Medication regimen compliance answer:
1. Most accurate (I must stay on my pills; I
will be in trouble if I stop on my own; it
is very important for me to help keep my
blood thinned)
,
2. General knowledge (I know I should stay on
this but no strong reason; I always do what
I am instructed)
3. No knowledge (No mention of necessity to be
continuous and consistent in taking the
drug; no indication of drug being important)
4. Inaccurate knowledge (I will stay on these
until I feel better then I will quit)
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8.

Do you check your urine for its color?
1.
2.

9=

Yes
No

What would it mean to you if your urine turned "smoky
gray?"
1.

Most accurate (might be starting to bleed and
had better contact the doctor)
2.
General knowledge (something is wrong with my
medication; I need to call the doctor)
3 = No knowledge (does not know; no idea)
__ 4. Inaccurate knowledge (urinary infection; or
other)
10.

Do you check your stools for color?
1.
2.

11.

What would it mean to you if your stools became black
like tar?
1.
2.
3.
4.

12.

Yes
No

Most accurate (bleeding, G / I , anticoagulation
stimulated)
General knowledge (something is wrong, I had
better tell the doctor; maybe my medication is
not right)
No knowledge (does not know of anything being
wrong)
Inaccurate knowledge (it might be that I ate
something w r o n g ; I am constipated)

What would you do and what would it mean to you if you
suddenly started to bruise more easily than usual?
a.

Knowledge/understanding answer:
1. Most accurate (my blood is getting very
thin from the medicine; too much medication)
_j2. General knowledge (something is wro n g ; maybe
it is my medicine)
_3. No knowledge (does not know)
4. Inaccurate knowledge (I am clumsy and
bumping more things)

b.

Action answer:
1. Most accurate (notify doctor)
2 . General knowledge (let doctor know
continues)

if this
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3.
4.
13.

14.

No knowledge (does not know what would d o ,
if anything)
inaccurate knowledge (try to self-treat
the bleeding)

What would it mean to you if your gums started to bleed
easily?
a:.

Knowledge/understanding answer;
1. Most accurate (my blood is getting too thin
with this medication)
2. General knowledge (let the doctor know if
it continues)
3. No knowledge (does not know, or no answer)
_4. Inaccurate knowledge (gets a softer tooth
brush as a sole remedy)

b„

Action answer;
1. Most accurate (Notify the doctor that day)
2. General knowledge (Let the doctor know if
it continues by the next a p p t . time)
3. No knowledge (does not know what would do)
4. Inaccurate knowledge (self-treat— soft
tooth brush only, no mention to doctor)

What, would it mean to you if you had bright red blood
in your urine?
a.. Knowledge/understanding answer:
1. Most accurate (my blood is too thin with
this medicine)
2. General knowledge (I am bleeding, something
is wrong; not sure why)
3. No knowledge (does not know what this would
mean)
A . Inaccurate knowledge (it is something I
ate, or obviously wrong answer)
b.

Action answer:
1. Most accurate (notify doctor immediately)
2. General knowledge (need care now but not
aware of connection with medication)
3. No knowledge (does not know what to do, no
answer)
4. Inaccurate knowledge (tries to treat self;
changes diet without telling doctor)
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15.

How much medication do you usually take each time?
1.
2.
a.
b.

16.

How often do you take your medication?

1.
a.
b.
c.
d.
2.
17.

Accurate amount as prescribed.
Inaccurate amount, anything other than the
amount prescribed.
over the prescribed dosage regimen ________
under the prescribed dosage regimen
_____

As ordered
Daily ____
Twice a day ____
More often ____
Only certain times per week ____
Other than ordered, ____

What time of the day do you usually take your, medica
tion?
1. Morning (until 10 a.m.)
2. Noon (11 a.m.-3 p.m.)
3. Evening (4 p.m.-bedtime)
_ 4 . No set time .

18.

Does anyone help you with your medication?
1.
___ 2.

19.

Yes, describe
No

________________

What do you do when you forget to take your pills?
1.
2.
___ 3.
4.
5.

20.

'

Double next dose (go to #20next)
Skip that dose completely (go to #20 anyway)
Take it when I remember (may be
a double dose
or not) (go to #20 next)
Never forget (go to #22)
Other, describe __________

Do you notice anything different if you take several
pills at one time?
1.
2.

No
Yes, describe
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21 . When you forget is it for several times?
1.
a.
b.
c.
d.
__2.

Y e s , at times it is
Two days ____
Three days
'
Longer time ____
Usually just one dose _____
No

22 . What do you usually take for minor headaches and pains?
Amount?
_1.
2.
23.

What Other medications have you taken during this past
week? And how often?
1.
2.

24.

3.
' 4.

No
Yes, when and for how l o n g ? __________________

May I take a look at your pill container so that I can
be sure I understand everything?
Note:

27.

Most accurate (bleeding anywhere)
General knowledge (if my leg gets red
again I
need to let the doctor know)
No knowledge (cannot think of anything, no
answer)
Inaccurate knowledge (start losing weight;
answer obviously unrelated)

Haveeyou ever been on anticoagulants before this time?
1.
2,

26.

None
Some __________________

Do you know of anything that could go wrong with your
medication that might make you call your doctor?
_1.
2.

25.

ASA containing produ c t s , name ___________________
Other medication _____ _____________________ ______

Date P r e s c r i b e d ________
Where________________
No. of pills _____________
(prescribed)
No. of pills in the container now ____

May I take a look into your medication cabinet to see
what drugs you usually keep in stock in the house?
Note:

Over-the-counter drugs:
Name

Type

I
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27.

May I take a look into your medication cabinet to see
what drugs you usually keep in stock in the house?
Notes

Over-the-counter drugs;
Name
Type

Other prescribed d r u g s :
Name
Type

28.

When is your next doctor or clinic appointment?

29.

Do you have a blood test scheduled?
When ______ ____
Where

APPENDIX C
STUDY OF OUTPATIENTS ON COUMADIN
This study is an attempt to determine patients'
level of knowledge and some means of evaluating their com
pliance to their medication regimen for oral anticoagulants
(usually Coumadin)„ Included in the study may be any adult
who is giving his own medication.
It involves a chart
review by m y s e l f , and a home visit to administer an oral
questionnaire (about 30 minu t e s ) .
This sheet is provided for you to include any
patient who is on an oral anticoagulant and you would be
willing to let me follow through in contacting them.
Thank you for your cooperation.
Any questions
please contact me either through the College of Nursing ,
Miss L. Prosser, or my phone is 327-3079.
Mary Beth Johnson, RN
Masters Student
College of Nursing
Pt. Chart No.

P t . Name
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