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CHAJ?TER I 

INTRODUCTION 

The incidence of chronic disedses is increa~ing: ·in , 

the United States. Diabetes mellitus afflicts individuals 

of all age groups and is recognized as one of the most .. 

prevalent chronic diseases today. 

When a person is diagnosed with diabetes mellitus, he 

becomes an individual with a chronic, life-long .cond~~iori 

who must adjust to a new way of life. The diabetic must 

now learn several self-care skills and make many~hanges; 
,·, ' i' 

in his day-to-day living habits to enable.him to:keep'his 

diabetes under control. The diabetic's failure 'to:foLlow 

some of these daily habits may prevent him from ~aint~ining 

proper control of his diabetes ~nd could, at times, pl~ce 

his life in jeopardy. Consequently, in order tO'.maintain 

adequate diabetes control, the diabetic must be taugh~ 

appropriate self-care skills. 

The persons usually responsible for teaching the 

diabetic to adequately care for himself are his physician, 

nurses, and dietitians; but, since the nurse is the health 

professional who spends the most time with diabetic clients, 

she should do most of the teaching concerning self-care 
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techniques. Some of the areas the nurse should include when 

teaching the diabetic are: medications, diet, care and use 

of equipment, urine tests, manifestations of insulin reaction 

and diabetic acidosis, general hygiene, and foot care. 

However, in order to teach diabetics adequately, nurses· 

must possess sufficient knowledge about diabetes and know·. 

what constitutes good diabetic self-care techniques. 

Adequate foot care for the diabetic is very i~port?nt; 

the nurse must have accurate knowledge of diabetic foot· care 

to enable her tb teach him the proper care of his feet. 

This study was undertaken to investigate·nurses• knowledge 

of diabetic foot care. 

Statement of the Problem 

The problem of this study was to determine the acc~racy 

of knowledge of registered nurses concerning diabetic foot 

care. 

Purposes 

The purposes of this study were the following: 

1. To determine the accuracy of registered nurses• 

knowledge of diabetic foot care. 

2. To determine the relationship between the ages 

of the nurses and their accurate knowledge of diabetic foot 

care. 
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3. To determine the relationship between the nurses' 

basic nursing preparation and their accurate knowledge of 

diabetic foot care. 

4. To determine the relationship between the 

number of years of employment as a registered nurse and,their· 

accurate knowledge of diabetic foot care. 

Background and Significance 

Diabetes mellitus, first described 3,500 years·ag~. 

(Johnston 1973), "is a chronic systemic disease characterized 

by disorders in (1) metabolism of insulin and of carbo-· 

hydrate, fat, and protein and (2) the structure and function 

of blood vessels" (Waife ·1973, p. 1). There are approxi~· 

mately fifty million diabetics in the world today (Kiall~and 

Joslin 1971). Of this number, four million are located in 

the United States with half of them remaining undiagnosed 

(Steinke and Thorn 1970). In 1964, diabetes mellitu~ was 

the seventh leading cause of death in this country and by 

1980, it is expected to occupy second place (Hornback 1~70). 

This prediction indicates that the incidence of diabetes is 

increasing in our society (Smith et al 1971}. 

As the population of diabetics increases, the incidence 

of chronic diabetic complications concurrently rises~ 

Chronic complications of diabetes mellitus include 

retinopathy, nephropathy, angiopathy, and neuropathy (Waife 
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1973). Of these, the two complications which particularly 

affect the lower extremities of diabetics are angiopathy and 

neuropathy, both of which are believed to be produced by 

diabetes mellitus itself (Levin 1973). Angiopathy is a 

disorder in which the large and small blood vessels undergo. 

extensive pathological changes resulting in arteriosclerosis. 

The arteriosclerosis, found even in capillaries (Levin 

1973), is more extensive, occurs at an·earlier age, and 

progresses more rapidly in the diabetic than in the 

non-diabetic (Williamson et al. 1973). By preventing the 

delivery of an adequate blood supply to the lower extremities; 

arteriosclerosis contributes to the foot problems of' 

diabetics {Smith et al. 1971). Williamson et al. {1973, 

p. 58) state that the "incidence and severity of pathologic 

changes in all these vessels . • . attests to the importance 

of vascular disease in the genesis of medical problems 

affecting the feet of diabetics." 

Neuropathy, which includes visceral or peripheral 

physiology and may involve the autonomic nervous system, is 

often associated with diabetes (Waife 1973). Diabetic 

neuropathy, a term used to denote involvement of the 

peripheral nervous system, involves motor, sensory, and 

autonomic nerve fiber damage which affects various tissues. 

"Foot drop," anhidrosis, and various degrees of motor and 
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sensory impairment in the lower extremities can occur 

as a result of diabetic neuropathy affecting the lower 

appendages of individuals with diabetes (Eliassen 1973). 

Eliassen (1973, p. 40) states that "nerve fiber damage can 

easily combine with circulatory disturbances to produce 

complicated lesions" in the lower extremities. Thus, ·the .. 

neurological impairment added to the circulatory disturbances 

in the lower appendages compounds the many foot problems 

diabetics frequently encounter (Levin 1973). 

According to Wheelock and Marble (1971), hospi~al 

admissions involving diabetics requiring surgical .treat~e~t 

of the lower extremities, account for 53 percent of all 

admissions of patients for any type of surgery. In 1969 

at the New England Deaconess Hospital in Boston 417 diabetics 

were admitted with foot lesions; the average length of.stay 

was 25. 8 days. Since hospital costs at the time avera·g~d 

over one-hundred dollars per day, an estimated one million 

dollars was spent for hospitalization of diabetics with foot 

lesions in a year at that institution (Wheelock and Marble 

1971). 

Some of the more serious problems that result from 

foot lesions and which may require hospitalization are 

ulceration, infection, and gangrene (Levin 1973). Ulcer 

formation, which may be due to vascular pathology, 
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neuropathic changes, or both (Krall et al. 1973), may also 

result from improper foot wear or pressure from other 

causes. Since ulcers constitute a break in the integument, 

they may serve as a portal of entry for pathogenic organisms 

leading to an infection (Levin 1973). Once an infection 

becomes established in a lower extremity, it is more 

severe and very resistant to treatment in the diabetic than 

other patients (Little 1973). If the infection is not 

arrested, gangrene will occur (Levin 1973). 

It has been shown that at one time one diabetic in 

five over the age of seventy years and hospitalized in 

Boston acquired ·gangrene in a lower extremity (Wheelock and 

Marble 1971). In addition, Joslin (1959)· reports that 

8 percent of the 3,639 diabetic deaths that occurred at 

his diabetes clinic between 1922-1936 were attributed to 

gangrene (Marks and Krall 1971, table 9-15). In 1955 the 

mortality rate for gangrene in diabetics was 7.5 percent, 

a decrease of only 0.5 percent from 1936. At the Joslin 

Clinic in Boston statistics reveal that the death rate for 

1966-1968 from diabetic gangrene had declined to 0.8 percent 

(Marks and Krall 1971, table 9-15). Wessler and Silberg, 

as a result of a 1953 study on patients with peripheral 

arteriosclerotic gangrene, conclude that gangrene usually 

develops in the elderly, mild diabetic with neuropathy. 

'\ 
'" 
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Other authorities agree adding that the mild diabetes has 

been present for a long time and often diabetic treatment 

has been inadequate (Wheelock and Marble 1971). The 

treatment of choice in cases of gangrene is amp~tation. 
I 

Amputation of a limb, especially in a diabetic, can 

be disastrous since a multitude of problems can accompany~._ 

this procedure. Loss of mobility, loss of a job, loss of 

income, surgical complications, decreased life span, and 

difficulty adjusting psychologically to the loss of_th~ 

limb are some of the problems encountered by diabetic· 

patients undergoing lower limb amputation (Levin an'd. · ,, 

0' Neal 19 7 3; Kravitz et al. 19 71) • A majority of diabe.tics ·: 

who lose one lower extremity to chronic diabetic compli-:-.. · 

cations also require amputation of the remaining limb within/ 

a few years. Silbert, in a 1952 study of 294 diabetic 

cases who required amputation of one or more lower 

extremities, found that 20 percent of this population lost 

the remaining limb within three years and 51 pe~cent within 

five years. He further demonstrated that the patients 

experienced a decreased life span, since 65 percent of 294 

cases died within three years and 41 percent within five 

years. With adequate treatment and appropriate self-care 

techniques, many of these patients probably would not have 

required amputations (Edwards et al. 1953; Bradley 1973); 
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A study of ninety major amputations performed on 

seventy-three patients, of which thirty-nine had diabetes 

mellitus, was conducted by Edwards et al. in 1953. The 

investigators determined that fifteen of these thirty~nine 

diabetics required surgical amputation as a direct result 

of injury or neglect by the patient. These extremities 

could probably have been saved had patients exercised 

certain precautions, such as proper hygiene, prompt treatment 

of lesions, careful nail care, and use of adequate foot 

wear. Joslin (1959} believes that the majority of cases of 

gangrene could be avoided by cleanliness, proper foot care, 

and early treatment for all wounds. 

Several studies reveal that diabetics do not know 

how to care for themselves optimally. A questionnaire on 

general diabetic knowledge was given to 228 diabetics,by 

the Subcommittee on Patient Education of the New Engl~nd 

Diabetes Association in 1952. Of the ten questions that 

were included, only one was on foot care. The results 

showed that all of these diabetics were deficient in general 

knowledge of the disease (Beaser 1956}. In another study 

done in 1967 by Watkins et al., sixty diabetics were studied 

in relation to the following five areas of home management: 

(1) insulin administration, (2} insulin dosage, (3} urine 

testing, (4} meals and spacing, and (5} foot care. W~tson 
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and her associates found that thirty-one of sixty patients 

studied were negligent in their personal foot care 

to the criteria established for the study. It was found. 

that their practice was unacceptable in two or more of 

the following categories: (1) bathing, (2) cutting toe 

nails, (3) wearing garters, (4) care and use of socks, 

and (5) care and use of shoes. 

With the aid of two instruments, a questionnaire an(l 

an observation tool, Martin and Smith (1969) studied the.::·'foot 

care knowledge and practice of twenty-six diabetic patients~ 

Although the total number of possible points was 42 for 

each instrument, the average scores on the questionnaire 

and the observation tool were 22 and 21 points, respec

tively. Martin and Smith thus concluded that most of the 

patients in their study neither possessed proper foot car~. 

knowledge nor practiced acceptable hygiene measures. ·In 

addition, although the study subjects had had diabetes for 

at least ten years, half of them did not know why good foot 

care was important. These studies indicate the inadequacies 

that exist in an essential area of diabetic self-care and 

emphasize the need for diabetics to learn proper foot care 

measures. 

Bondy (1971) believes the diabetic must understand. 

the importance of skin and foot care. Diabetics and their 
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families should rece1ve foot care instructions frequently 

throughout their lives, as people tend to forget small, but 

important, details (Beland 1970; Krall and Joslin 1971; 

Shafer et al. 1971). Skelton (1973) states that the 

success of diabetic therapy is dependent upon the caliber:,:', 

of health teaching given individuals with diabetes. Thus, 

authorities agree that the individual with diabetes 

be taught how to care for his lower extremities. 

The nurse is the health professional who plays a 

dominant role in educating the diabetic, since pat±ent· 

education is an important function of nursing (Pohl. 1968) •.·. 

But before she can teach others how to care for themselv~s, 

the nurse must first possess that knowledge herself, for 

"the patient cannot be educated if the nurse is not" 

(Edmundson 1972, p. 9). 
' '•' 

The literature reveals few studies on nurses•· knowl~ 

edge of diabetic self-care. In order to assess th~ gener~i 

knowledge of nurses concerning diabetes mellitus, Etzwiler· 

(1968) conducted a study on 289 student nurses in 1967. 

These students, who were scheduled to graduate within a 

,'·~' 

month, were enrolled in six nursing schools in the Minnesota-

St. Paul area. The results of the study showed that 8 percent···· 

of the student nurses did not know ·that Insulin decreased 

blood glucose; 18 percent did not realize that regular 
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insulin acts rapidly; and 32 percent could not comprehend 

the relationship between diabetes and exercise or illness. 

Of the 289 students, 1 percent did not know why diabetics .. · 
' . 

should care for their feet (Etzwiler 1967). Although these:: 

students did not have much experience, most would begin 

their professional careers very soon. Etzwiler (1967) 

states that these results indicate that patients' lack of 

understanding about their condition may be due to poorly 

informed professional personnel, since studies of dietitfans 

produced similar findings. 

A recent study related to skin and foot problems 

reveals that nurses may not possess adequate knowledge 

concerning foot care. The Oregon State Board of Health in 
,"· .. ·:1 .. 

1971 surveyed 102 nursing homes where 12 percent of· the tc)tal 

patient census had a diagnosis of diabetes mellitus~ Since· 

37 percent of the 102 nursing homes requested aid in caring; 
. . 

for skin and foot problems, this study indicated that some· 

nurses felt they needed help with foot problems (Burke 

1971). 

Some authorities feel that diabetics do not receive 

adequate instruction in self-care skills (Etzwiler 1~67; 

Beland 1970; Edmundson 1972). Martin and Smith (1970) 

report that eleven of the twenty-six diabetic subjects 

included in their study stated they had never received foot 
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care instructions. This omission could be due to lack of 

nursing personnel, lack of nurses' time, or lack of nurses' 

knowledge. The limited studies reported above indicate 

that some nurses do not possess sufficient knowledge of 

some aspects of diabetic self-care. 

Since diabetics suffer from poor circulation and other 

problems affecting the lower extremities, foot care 

instructions are essential {Smith et al. 1971). In order 

to teach proper foot care to diabetic patients, nurses must 

first possess expertise in this area. Consequently, nurses' 

knowledge of diabetic foot care should be assessed in order 

to disc.over if they do possess accurate knowledge regarding 

diabetic foot care. 

Hypotheses 

For the purposes of this study, the following 

hypotheses were tested: 

1. Registered nurses do not possess accurate knowledge 

of diabetic foot care. 

2. There is no significant difference between the age 

groups of the registered nurses with respect to their 

accurate knowledge of diabetic foot care. 

3. There is no significant relationship between the 

basic nursing preparation of registered nurses and their 

accurate knowledge of diabetic foot care. 
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4. There is no significant relationship between the 

nurses' number of years of employment as a registered nurse 

and their accurate knowledge of diabetic foot care. 

Definition of Terms 

For the purposes of this study, the following terms· 

were defined: 

1. Registered nurse: a staff nurse with respon

sibilities for direct in-patient care who is registered.in 

and currently practicing nursing in the State of Texas. 

2. Diabetic: an individual who is diagnosed··as having 

diabetes mellitus. 

3. Diabetic foot care: the measures a diabetic 

should practice in caring for his feet in order to minimize. 

complications in the lower extremities. 

4. Total patient care: all the nursing care provided 

a hospitalized in-patient by a registered nurse, including 

physical care, medications, treatments, emotional support, 

and teaching. 

Limitations 

For the purposes of this study, the following 

limitations were observed: 

1. The motivation of each nurse to further her 

knowledge varied. 

I f 
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2. The in-service education programs available in 

the institutions could not be controlled. 

Delimitations 

For the purposes of this study, the following 

delimitations were observed: 

1. Only staff nurses who worked on medical units in, 

two hospitals were included in this study. 

2. The staff nurses employed in the two hospitals 

provided total patient care for in-patients. 

Assumptions 

For the purposes of this study, the following 

assumptions were formulated: 

1. Registered nurses receive some instruction in 

the care of clients with diabetes mellitus as part of their 

educational program. 

2. Individuals who have diabetes mellitus .should 

receive education in order to care for themselves optimally. 

3. Registered nurses cannot teach clients information 

which they themselves do not possess. 

Summary 

The individual with diabetes mellitus should take 

special care of his feet in order to minimize complications 

which may occur. Because the diabetic should acquire the 
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knowledge necessary to care for his lower extremities, the 

nurse should provide him with accurate information regarding 

foot care. In order to teach the diabetic proper foo~·.::cal:'e, 

the nurse must first possess this knowledge herself .. · ·This· 
_I 

study endeavored to discover if registered nurses possess. 

accurate knowledge of diabetic foot care. 

Chapter·II presents an extensive review of the 

literature concerning the pathological processes that·occur; 

in the lower extremities in diabetes mellitus and the· 

education the diabetic should receive concerning the care.· .. 

of his feet. Chapter III presents the development and 

validation of the tool and discusses the procedu.re for the' 

collection and treatment of' data. The analysis of data;· 

appears in Chapter IV. Chapter V contains a summary of··· 

this investigation and discusses the recommendations, 

implications, and conclusions for further resear·ch in .this 

area. 



CHAPTER II 

A REVIEW OF. THE LITERATURE 

Introduction 

Diabetes mellitus, long recognized as a chronic~ 

hereditary disease, is .the result of disrupted carbohydrate, 

fat, and protein metabolism (Marble 1971) and the deve16pment 

of degenerative changes in blood vessels (Helgeson 1973). 

Today there are approximately four million persons in the 

United States who have diabetes mellitus. Of these, about 

40 percent are undiagnosed due to mild or absent·symptoms, 

personal neglect, or inadequate health care. Furthermore, 

another five million people now living in this countrywill 

develop diabetes sometime during their lifetime (Marble 

1971) • 

Incidence of Diabetes Mellitus 

In 1900 diabetes was the twenty-first leading cause of 

death in the United States. Today, diabetes ranks in eighth 

place (Smith et al. 1971), but the United States Public 

Health Service estimates that by 1980 it will be second, 

outranked only by heart disease (Hornback 1970). The 

reason for this estimate is that the incidence of diabetes 

is increasing. The factors that contribute to this increase 

- 16 -
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are generally related to age, the lower mortality rate among 

diabetics, and better health care. The factors related to 

age are: (1) an increased life-span in the United States; 

(2) the life-expectancy of treated diabetics is close to' 

normal or two-thirds that of the general population; and 

(3) diabetes is a disease of older people (Joslin 1959; 

Steinke and Thorn 1970). The lower mortality rate among 

young persons with diabetes adds many new diabetics to the 

population every year. The main reason is that diabetic~; 

most of whom are women, are now living longer and are-havin~: 

children who themselves might inherit the diabetic gene: 

(Shafer et al. 1971; Smith et al. 1971; Steinke and Thorn 

1970). Several factors that are related to better health ·· ,. 

care are: (1) increased case-finding methods; (2) increa~~d 

public awareness of the disease; and (3) availability'of 

detection centers (Shafer et al. 1971; Smith et al. 1971). 

The incidence of obesity, which seems to be a precipitating 

factor in diabetes among those who are predisposed to it, 

is increasing and also adds new diabetics to the total 

population (Steinke and Thorn 1970). 

Incidence of Lower Extremity Pathology 
in Diabetics 

Wheelock and Marble (1971) state that 53 percent of 

all patients admitted to hospitals for any type of surgery, 

' ' ~'' 
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are diabetics who require surgical treatment of the lower 

extremities. Not only is morbidity of the lower extremiti,es 

common in diabetes, but the incidence of foot lesions is 

increasing. The increase is due to: {1) a longer life

expectancy in the United States; {2) an increased risk of· 

infection which accompanies the aging process; {3) the 

population growth in this country, thus increasing the 

number of diabetics; and {4) the combination of angiopathy". 

and neuropathy {Whitehouse and Block 1964J Krall et;al. 

19 7 3) • 

In 1957 1,081 diabetics were admitted to the 

Massachusetts General Hospital in Boston; of these, 372 or 

34. 4 percent were admitted. for foot problems. Two hundred· .. 

twenty-two patients or 59.6 percent exhibited some type of., 

pathological entity; 24 percent had undergone a previou~ 

amputation; and 16 percent required amputation during 1957 •. · 

The pathological entities included sixty-four patients with 

an extremity ulcer, fifty-eight with gangrene, fifty-two 

with claudication, and forty-eight with cellulitis {Rabkin 

and Field 1962). 

In another study of 541 diabetics over sixty years of 

age seen by Whitehouse and Block {1964) between July 1, 1963 

and April 1, 1964, 89 or 16.5 percent of these patients' 

primary problem involved a foot or a leg. This number means 
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that one patient in six developed lower extremity pathology. 

Forty-one percent of these eighty-nine diabetics required 

some type of surgery on a lower extremity; the surgical 

procedures included amputations, angioplastic surgery, 

orthopedic revisions, and podiatric operations. 

Krall et al. (1973) conducted a survey of one hundred 

consecutive diabetic patients admitted to the New Englarid 

Deaconess Hospital with open foot lesions. These lesions· 

were classified into three etiological groups: 

(2) neuropathy, and (3) a combination of both. 

(1) ·ischemia, 

·of'the 

thirty-six patients with ischemic foot lesions, 50 percent 

had gangrene and 58 percent required surgery. Neuropathic 

lesions were found in thirty-three patients whose average 

age was fifty-four years; however, 33 percent of these 

patients were under fifty years of age. Nine perc~rit of· 

these patients had gangrene and 71 percent underwent surgery, 

many requiring two-stage procedures. The remaining thirty~ 

one patients exhibited foot lesions of mixed etiology in 

which 45 percent of the patients had gangrene and 71 

percent required surgery. 
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Chronic Complications of Diabetes Mellitus 
Affecting the Lower Extremities 

Angiopathy 

An association between diabetes mellitus and arteria-

sclerosis has long been recognized, although the 

relationship between the two is not fully understood 

(Haimovici 1970; Spencer 1973). Meisner and Legg (1971,· 

p. 174) believe that "now we are in the era of angiopathy," 

since vascular disease now accounts for most of the morbidity ,. · 

and mortality of diabetic patients. Seventy-five p'ercent of . 

all deaths in diabetics are now attributable to arteria-

sclerosis, which is considered to be the most important 

vascular lesion occurring in the person with adult-onset 

diabetes (Skillman and Tzagournis 1973). In Haimovicis' 

(1970) experience, the majority of diabetics with peripheral 
'., 

arterial disease have mild diabetes, defined by mi~imal or 

absent insulin need. Vascular disease in diabetes is 

divided into two different entities: large-vessel and 

small-vessel disease. 

Macroangiopathy 

Macroangiopathy consists of arterioscl~rosis, a 

degenerative process associated with hypertension which 

occurs in arteries and is due to chronic inflammation and 

fibrous tissue formation. The three main changes which 
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occur in these arteries are: (1) atheromatous deposition on 

the intima; (2) proliferative changes in the intima; and · 

(3) hemorrhage, thrombosis, fibrosis, and calcification:..~·a\ll 

occurring in the media. The first two changes occur 

primarily in the lower extremities, while the medial change~ 

are seen in arteries throughout the body (Williams 1968; 

Sward 1968). 

Arteriosclerosis, although generally considered one 

large category, is actually divided into three separate 

types (Bradley 1971). The first type, atherosclerosis, 

which results in degeneration of the intima of large arteries, 

can occlude vessels leading to compromised blood flow (Sward 

1968; Williamson et al. 1973). The second type of arterio

sclerosis is medial calcification or Monckeberg sclerosis,· 

which is characterized by calcium deposition in the media 

of muscular arteries, especially those of the low~r 

extremities (Skillman and Tzagournis 1973). However, since 

this type does not compromise blood flow, the damage it 

produces when compared to that of atherosclerosis is minimal 

(Williamson et al. 1973). The third type, diffuse intimal 

fibrosis, is virtually unimportant as a separate entity, 

since many authorities believe it is similar if not identical 

to atherosclerosis (Bradley 1971; Meissner and Legg 1971). 

Although arteriosclerosis occurs in most individuals, 

usually as a result of the aging process, it takes on unique 
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characteristics in the diabetic. Arteriosclerosis occurs 

at an earlier age, progresses at a faster rate, is more 

extensive, and is found more often in the diabetic than the 

non-diabetic individual (Williamson et al. 1973). In the, 

non-diabetic individual, arterial occlusions are usually 

found in large arteries in the following order of occurrence: 

aorta, iliac, femoral, and popliteal arteries; while in 

diabetic individuals the most common sites are the tibials 

and popliteals. The occlusions occurring in non-diabetics 

are usually limited to a small segment of a vessel, while in 

the diabetic they are multisegmental and are found proximally 

and distally (Haimovici 1970, p. 893, table 42-1; Levin ; 

1973). The lesions in the non-diabetic tend to be unilateral 

and decrease in severity the more peripheral the vessels 

are located. But in the diabetic, the lesions are usually 

found bilaterally in the lower extremities (Williams 1968; 

Levin 19 73) . 

The incidence of arteriosclerosis in the two sexes 

also varies, but authorities do not agree. Levin (l973) 

states that arteriosclerosis occurs more often in diabetic 

women than men, but Wheelock and Marble (1971) state the 

incidence is about equal in both sexes. Williams (1968) 

states that cardiovascular disease in diabetics is as 

common in women as it is in men. However, in the 
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non-diabetic population arteriosclerosis is definitely more 

commonly seen in men (Williams 1968; Wheelock and Marble 

1971) . Approximately 70 percent of all deaths in 

are due to arteriosclerosis; this is two and a half ·times 

the normal rate for non-diabetics of the same age (Eisert 

1965). Finally, the process of arteriosclerosis occurs 

more rapidly in the diabetic than the non-diabetic (Haimovici 

1971, p. 893, table 42-1). 

Microangiopathy 

Small-vessel disease, microangiopathy, which affects 

arterioles, venules, and capillaries, is unique to diabetes 

mellitus and is not, like arteriosclerosis, associated with 

hypertension (Williams 1968; Skillman and Tzagournis 1973). 

One type of lesion, arteriolosclerosis, characterized by 

hyaline thickening of the arteriolar walls, is more 

pronounced in the diabetic, but its significance is not 

known. (Williamson et al. 1973). The other type of micro~ 

angiopathy is capillary disease which results in a dilated 

and thickened capillary basement membrane. Although the 

function of the basement membrane is not known, it seems to 

serve as a sieve and may contribute to the structural 

stability of the capillary wall (Williamson et al. 1973). 

Although the etiology and pathogenesis of micro~ . 

angiopathy is not known, several authorities have conducted 
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research on basement membrane thickening. Studies indicate 

that basement membrane thickening increases with age in 

the diabetic more rapidly than in the non-diabetic, .without 

sex differences. In non-diabetic controls, the thic~ening \ 

is seen as an aging process and is more rapid in meri~~han 

women. On the other hand, after the menopause, women begin·· 

to catch up with the rate for men (Williamson et al. 1973)'. 

Siperstein et al. (1968) studied non-diabetics, pre~· 

diabetics, and diabetics to measure capillary basement 

membrane width. The results of their study reveal that 98 

percent of the diabetics and 53 percent of the pre-diabetics 

had an average capillary basement membrane twice as thick 

as the non-diabetic controls. The authors conclude that 

the degree of thickness is related to age, weight, 'and 

severity and/or duration of diabetes. The most advanced· 

thickening of the basement membrane is found in the most 

dependent part of the body (Rice 1974). In general· micro~ 

angiopathies tend to become more pronounced.the longer the 

duration and the greater the severity of diabetes mellitus 

(Williams 1968). 

Neuropathy 

Neuropathy, as a complication of diabetes mellitus, 

was first described in the last century (Ellenberg 1970) . 

The term, diabetic neuropathy, actually consists of several 
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disorders affecting the peripheral nervous system and 

involves motor, sensory, and autonomic nerve damage 

(Eliasson 1973; Rice 1974). 
i,'"·' 

Eliasson (1973) lists six disorders, the first one : . ; ~' ~-~ 

being progressive symmetrical distal polyneuropathy,/whiCh' 

is the most common form of diabetic neuropathy. This type, 

usually affecting the feet before the hands, involves long 

nerves which incur bilateral and distal sensory impairment· 

followed by motor weakness (Eliasson 1973; Locke 1971; 

Williams 1968). The second disorder is schemic mon6neuro-

pathy multiplex, a form involving mixed nerves simultaneously 

in any asymmetrical distribution. The common peroneal nerve 

in the lower extremities is frequently involved resulting: 

in "drop foot" and motor and sensory impairment (Elias son·, · 

1973; Williams 1968). Neurogenic arthropathy, the third' . .,·, 

type, is characterized by involvement of sensory and 

autonomic nerves of joints resulting in destructive joint 

lesions. The fourth disorder, diabetic anhidrosis, results 

in an intolerance to heat exhibited by excessive sweating 

above the waist and an inability to perspire below the 

waist (Eliassen 1973). The next form, diabetic amyotrophy, 

usually occurs in elderly men with mild diabetes. These 

patients develop proximal weaknesses of the lower extremities 

at the hip level in addition to muscle atrophy and weight 

,, 
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loss (Eliasson 1973; Locke 1971). The last disorder, ; 

diabetic cold feet, appears to result from an alteration 

in the sympathetic control of blood vessels. The main 

symptom is bluish, cold feet unrelieved by any type or 

degree of heat (Eliassen 1973). 

Williams (1968), Locke (1971), and Levin (1973) 

list another type of peripheral neuropathy, radiculopathy, 

which is characterized by lancinating pain in the distri~ 

bution of one dermatone. This type is rare and usually 

disappears spontaneously. 

Etiology 

The etiology of diabetic neuropathy is not known 

at the present time, but four possible causes are: 

(1) hyperglycemia, (2) insufficient insulin, (3): vascular 

insufficiency, and (4) an inherited metabolic abnormality 

of the nerves (Levin 1973). It is known that pathological 

changes do occur in the "spinal cord, ventral horn cells, 

cells in spinal ganglia, dorsal and ventral roots, and the 

nerve fibers to their fullest extent [length]" (Eliassen 

1973, p. 48). Some specific changes are segmental 

demyelinization, thickened capillary basement membrane in 

intraneural vessels, loss of large axons, and some ev~dence 

of regeneration at various points along a nerve (Eli~sson 

1973; Locke 1971). A study of sixteen patients .with , . 
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juvenile-onset diabetes averaging twenty years duration 
1 

who also had neuropathy revealed the following: (1) severe 

degeneration of the terminal neuromuscular apparatus with 

some regeneration and (2) degenerative and regenerative 

changes in the intramuscular bundles (Reske-Nielson et al. 

1970). 

Diabetic neuropathy may actually appear before the 

patient exhibits a clinical picture of diabetes, but most 

cases either accompany or follow an official diagnosis of 

diabetes mellitus (Skillman and Tzagournis 1973). Although 

a few cases have been reported in children over the age of 

ten, diabetic neuropathy generally occurs in adults. In 

addition, the incidence of neuropathy increases as the age· 

of the patient and the duration and severity of diabetes 

increases (Locke 1971; Taylor 1969). 

The Effects of Angiopathy and Neuropathy 
on the Lower Extremities 

in Diabetes Mellitus 

The circulatory impairment and peripheral neuropathy 

that often accompany diabetes cause a variety of compli~ 

cations in the lower extremities of these patients (Hartley 

1971; Spencer 1973) . These complications often lead to 

the formation of ulcers, the genesis of infections, and the 

onset of gangrene. The end result of these pathological 

changes may entail the surgical removal of a limb (Levin 



- 28 -

1973). In addition, the diabetic is more vulnerable than 

the non-diabetic to the aging process, circulatory 

deficiencies, and neuropathic processes (Locke 1963). 

General Vascular and Neuropathic Effects 

The circulatory system 

The feet, more than any other part of the body, are 

directly affected by the condition of the circulatory 

system (Rosenthal and Rosenthal 1968). In an individual 

with diabetes and arterial insufficiency, the ability of 

a lower extremity to resist trauma is extremely limited 

(Rakow 1969). Any minor traumatic incident occurring to 

the feet of a diabetic can lead to serious consequences, 

since poor circulation to the extremities means a very 

weak defense against infection (Edmundson 1972) . Circulatory: 

impairment to the lower extremities also causes poor healing~ 

of minor abrasions, blisters, or cuts (Edmundson 1972; 

Hartley 19 71). 

The parts of the foot which are especially vulnerable 

to lesions due to circulatory deficiencies are the great 

toe and the heel. The terminal end of the vascular system 

is located at the distal portion of the great toe which 

makes it a suitable site for the evolution of vascular 

lesions. In the normal person the heel of the foot contains 
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a very meager blood supply making this site especially 

prone to ischemia in the diabetic (Locke 1963; Levin 1973). 

Vascular effects 

The signs and symptoms of vascular pathology .in the 

lower extremities are: (1) intermittent claudication, 

(2) cold feet, (3) rest pain, (4) absent pulses, (5) color 

changes, (6) atrophic skin changes, {7) atrophy of 

subcutaneous tissues, (8) lack of sensation, (9) impaired 

motor power, (10) ulceration, (11) infection, and (12) 

gangrene (Levin 1973; Stead 1970; Kozak 1972; Wheelock and 

Marble 1971). Intermittent claudication, due to an occluded 

artery, usually the femoral, is characterized by calf pain 

on walking, ceasing with rest. The pain may later appear 

in the thigh, hip, or buttock, depending on the site and 

level of the occlusion. Cold feet are the result of a 

decreased blood supply to the lower extremities~ Pain,upon 

rest, due to local ischemia, usually occurs at night; relief 

can be obtained by sitting with the feet in a dependent 

position, thereby increasing blood flow to the lower 

extremities (Levin 1973; Wheelock and Marble 1971; Krall 

et al. 1973). 

Decreased or absent pulses is a classic finding in 

diabetes complicated with peripheral vascular disease 

(Levin 1973). Abnormal skin color such as dependent rubor, 
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blanching on elevation, cyanosis, or mottling, can be used 

to evaluate the circulatory status of the lower extremities. 

Ischemic skin changes include hair loss on legs and the 

dorsum of the foot; shiny, thin, whittish, and atrophic 

skin; and nail changes. The latter include lack of normal 

nail growth, nail deformities, and secondary fungal 

infections (Levin 1973; Kozak 1972; Wheelock and Marble 

1971). Atrophy of subcutaneous tissues occurs as ischemia 

progressively worsens (Levin 1973). Lack of sensation and 

impaired motor function, both usually due to neuropathy, 

can occur as a result of sudden and severe arterial occlusion 

(Wheelock and Marble 1971). Ulceration, infection, and 

gangrene will be discussed at great length separately.· 

Peripheral neuropathy 

In diabetic peripheral neuropathy, the sensory 

involvement is divided into two symptom complexes: (1) pain 

and paresthesias and (2) decreased sensation to pain and 

temperature (Levin 1973). The leg pain, usually nocturnal, 

which may be described as dull, aching, cramp-like, burning, 

and/or crushing, is relieved by walking in contrast to the 

pain caused by ischemia. The pain may also occur as 

migratory muscle cramps, usually worse at night (Levin 1973); 

Ellenberg 1970; Williams 1968; Taylor 1969). Paresthesias, 

hyperesthesias, hypoesthesias, and dysesthesias are 

. I 
I . 
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manifested as numbness, burning, tingling, sensations of 

"walking on air" and having "dead feet;" a general feeling 

of discomfort, and an inability to tolerate bed clothes 

or bed covers (Levin 1973; Monckton 1968; Ellenberg l~jo)~ 

The decreased senation to pain and temperature, caused 

by a nerve defect, permits the diabetic to receive an 

injury to his feet without warning him. The individual 

also loses vibratory sense and position sense, both of which. 

would normally warn patients of harmful pain and extreme 

changes in temperature (Levin 1973). 

Neurotrophic effects 

Other signs and symptoms of diabetic neuropathY:· are: 

(1) radicular pain, (2) loss of deep tendon reflexes,. 

(3) loss of vibratory sense and positive sense, (4) ·auto

nomic symptoms, ( 5) motor weakness, ( 6) heavy callus· 

formation, (7) trophic ulcers, and (8) Charcot joint 

(Levin 1973; Williams 1968; Ellenberg 1973; Taylor 19_69). 

Radicular pain, which must be differentiated from root 

pain due to other causes, is characterized by·sudden onset 

of low back pain extending to the anterior portion of the 

thigh. Other symptoms associated with radicular pain are 

paresthesias, sensory loss, and decreased or absent knee 

reflexes (Levin 1973). Ellenberg (1973) states that the 

most reliable and consistent finding in diabetic neuropathy 
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is absence of knee or ankle jerks. Loss of vibratory sense 

and position sense are often associated with decreased 

sensitivity to pain and temperature (Levin 1973; Williams 

19 68) • 

General autonomic changes include anhidrosis, 

orthostatic hypotension, and vasomotor abnormalities' (Levin 

1973; Rakow 1969; Eliasson 1973). Anhidrosis, by cau~in~ 

dehydration of the skin, leads to dry, scaly skin susceptible 

to minor trauma, fissure formation, and infection (Levin 

1973; Rakow 1969). Orthostatic hypotension decreases the 

pressure and perfusion of blood in vessels of the lower 

extremities, adding to any existent vascular defici~~ci~s 

(Levin 1973). A condition of autosympathectomy, ofte·n 

found in diabetic neuropathy, obviously explains the 

existence of warm feet in the presence of overt arterial 

disease. In addition, local temperature conditions, 

regardless of body temperature, dictates whether blood 

vessels will dilate or constrict in the foot, thus warming 

or cooling them (Eliassen 1973). 

Motor problems result in foot deformities by causing, 

in this order, the following: (1) muscle weakness; (2) 

muscle atrophy secondary to impairment of motor nerves; 

(3) bone and joint changes; (4) foot drop; (5) altered gait; 

and (6) new pressure points leading to callus formation 

I 
. I 

' 
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(Levin 1973; Williams 1968). As muscles atrophy, .changes 

in bone and gait occur because the diabetic can no longer 

"feel" stress areas so he cannot vary his gait to accommo-

date the discomfort. Under normal conditions the foot 
' ' 

would be able to protect itself from stress by making minor 

changes in gait as necessary. Consequently, heavy calluses 

form over pressure areas which have to withstand body 

weight. These calluses, becoming as hard as rocks, act as 

foreign objects in shoes, eventually leading to ~he forciation 

of blisters and trophic ulcers (Wheelock and Marble 1971; 

Levin 1973). 

Trophic ulcers, which often form underneath calluses,· 

and Charcot joint are both the result of lack of sensation 

in the lower extremities. Trophic ulcers generally follow 

the formation of heavy, thick calluses on·plantar surfaces 

of feet. Charcot joint is characterized by painless 

swelling of joints, atrophic bone changes leading to 

spontaneous fractures, aseptic necrosis of joints, abnormal 

gait, and a clubfoot-like appearance of feet~ Although the 

most frequently affected joints are the tarsals and 

metatarsophalangeals, a few cases involving the knee and 

vertebrae have been reported (Wheelock and Marble 1971; 

Levin 1973). 
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Ulcer Formation 

The formation of ulcers in the lower extremities of 

a diabetic is not uncommon because of the general bone, 

joint, and muscle changes that occur in the legs and,feet. 

Ulcerations, because of impaired circulation, heal slowly 

and often become infected. Ulcers, usually precipit~ted by 

trauma, may be classified as vascular, neurotrophic, or 

mixed (Levin 1973; Krall et al. 1973). 

Trauma 

A nerve defect causes the loss of sensation to ~~in 

and temperature, permitting repeated episodes '.of painles,s 

trauma to occur, which frequently lead to serious foot 

lesions. Three types of trauma that lead to lesion formation 

are: (1) mechanical, {2) chemical, and {3) thermal~ 

Mechanical trauma, usually the result of pressure or 

friction caused by a rock, pebble, or other foreign ?bject· 

in a shoe or by frayed and worn-out shoes, commonly leads. 

to the formation of a lesion. Another form of mechanical 

trauma is "home surgery:" diabetics, unable to feel· 

properly, often cut their toe nails--and sometimes their 

corns and calluses--to close to viable tissues. The result 

is that they nick or cut themselves creating a site 

susceptible to ulcer formation. Chemical trauma usually 

occurs when diabetics use irritating drugs and other 
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substances on their feet, such as strong antiseptics, 

patent medications for corns, and adhesive tape (Levin 

1973; Brenner 1974). 

Thermal trauma can occur from hot bath water, :heating 

pads, or hot water bottles applied directly to the legs and 

feet. The heat from these sources is not dissipated becaus~ 

of poor circulation; the excessive heat then causes a burn. 

The sequalae for all types of trauma is tissue breakdown,: 

ulcer formation, infection, and gangrene (Levin 1973; 

Brenner 1974). 

Vascular lesions 

Ulcers due to ischemia usually are the result· of 

trauma, such as pressure caused by a foreign object in a 

shoe, tight footwear, or even tight hose or socks. Ischemic 

ulcers can also be caused by wearing loose or worn-put 

shoes, by long toe nails that impinge on surrounding 

tissues, or by wearing overly-loose socks or hose (Wheelock 

and Marble 1971; Levin 1973). Ischemic lesions are due 

to arteriosclerosis with blockage of a major artery, such 

as the femoral or popliteal. The signs and symptoms of 

lesions due to ischemia are the same as those of vascular 

pathology in the lower extremities and have already been 

discussed (Krall et al. 1973). 



- 36 -

Neurotrophic ulcers 

Neurotrophic ulcers, resulting mainly from the loss 

of sensation to the lower extremities, are chronic indolent, 

lesions that are also known as mal perforans ulcers, pl~nt~r 
, . • ··r 

ulcers, trophic ulcers, or pressure ulcers (Ochsner 1973; 

Rice 1974; Ellenberg 1970). Sometimes the lesion first 

appears as a callus, but following debridement, an ulcer·,is 

revealed (Brenner 1974). These ulcers, found mainly, qn 

the plantar surfaces of feet, occur on a weight-bearing area 

of the foot caused by the stress of walking on a dis~al 

extremity that has a decreased nerve supply. The result 

is weak and atrophic intrinsic muscles that cause a f~ulty 

alignment of the foot. Consequently, the body weighi~is 

borne by areas not designed to handle such stress. The end 

result is an ulcer (Ellenberg 1970; Levin 1973). 

Neurotrophic ulcers are circular with a punched~out~ 

yellowish appearance (Levin 1973; Brenner 1974). The 

symptoms are edema of the dorsum of the foot, ascending 

lymphangitis, osteomyelitis, and increased temperature of 

the affected part (Brenner 1974) • 

When the ulcer is preceded by a callus, the epidermis 

and dermis beneath the callosity become soft, thus creating 

a perfect place for bacterial growth leading to infection 

(Whitehouse and Block 1964). When the ulcer is finally 



- 37 -

discovered, an infection is already underway. When the 

ulcer is not preceded by a callus, infection may be averted 

if early treatment is instigated (Levin 1973; Krall et al. 

19 7 3) • 

Infections 

The exact relationship between diabetes mellitus ·and 

infection remains obscure. Contrary to popular belief, 

diabetics are not predisposed to infections, although, 

when they do occur, infectious processes are severe and 

very difficult to control (Braverman 1971). Nevertheless, 

there is no conclusive evidence showing a direbt association 

between diabetes and infection anywhere in the body (Krall· 

and Zorrilla 1971). However, some evidence does exist 

that defective leukocyte function does occur.in diabetes 

(Skillman and Tzagournis 1973) . Additionally, .several 

factors related to diabetes mellitus and to the skin of 

diabetics are also implicated in the infectious.process. 

The process of infection in 
diabetes mellitus 

The first line of defense 

In non-diabetics and well-controlled diabetics, the 

first line of defense against an infection is the 

granulocytic leukocytes, which are capable of rapid 

.. , 
~ 
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mobilization (Johnson 1970). Brayton et al. (1970), in a 

study of twenty-three diabetics, five of whom were acidotic, 

demonstrated that a delay in the appearance of leukocytes 

occurred in their population when exposed to minor trauma. 

When compared to normal control subjects, the non-acidotic· 

diabetics exhibited fewer leukocytes at two and four hour 

periods, although no differences were noted at six and.eight 

hours. The five acidotic diabetic patients manifested fewer 

cells than the well-controlled diabetics, but this difference 

was not statistically significant. Another investigation 

also revealed a delay in the appearance of leukocytes in the 

early phase of infection (Perillie et al. 1962). 

Other authorities have found a delay only in the 

presence of acidosis. In diabetic ketoacidosis microbes 

can proliferate without hindrance during the first three to 

five hours after an infectious process begins (Johnson 1970). 

Perillie et al. (1962) studied resistance to infection in 

relation to acidosis, caused either by diabetes or uremia. 

In comparing the results with normal individuals, the early 

leukocytic phase was significantly delayed in the patients 

with acidosis, regardlessof etiology; but after the acidosis 

was corrected, normal cellular response was observed. 

However, Brayton et al. (1970) did not find a significant 
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relationship between decreased leukocytic mobilization and 

acidosis in their study. 

Phagocytosis 

Following mobilization, granulocytes begin the process . · 

of phagocytosis, which is aided by antibodies and serum 

complement. Researchers thus far have failed to prove that. 

these and other humoral factors are definitely defective in 

diabetes (Johnson 1970). Bybee and Rogers (1964) demon-

strated normal phagocytic activity against pathogenic and 

non-pathogenic Staphylococcus in non-acidotic diabetics. In 

acidotic diabetics a decreased ability to ing~st and destroy 

pathogenic Staphylococcus was noted and normal phagocytosis 

resumed with correction of acidosis. 

Chemotaxis 

Chemotaxis, the process of chemical attraction t~ward 

an injury site, aids phagocytosis by leading leukocytes ·to 

the foreign particles (Anderson and Scotti 1968). Helgeson 

(1973) states that chemotaxis is impaired when insulin 

deficiency exists; but from a study of thirty-one diabetics 

and thirty-one matched controls, Mowat and Baum (1971) 

concluded that diabetics possess defective chemotaxis. 

However, this defect could not be correlated with serum· 

glucose levels. 

., .. , 
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It is a known fact that whole blood serum or plasma 

may exert a bacteriocidal activity in diabetics when t~sied 

against Staphylococcus albus and Escherichia coli, but not 

against Staphylococcus aureus (Johnson 1970) . Hyperglycemia 

does not increase bacterial growth nor decrease the blbod~s 

bacteriocidal power. Experiments have shown that blood 

containing 0.5 to 1 percent dextrose is not a better culture 

media for Staphylococcus than normal blood (Littl~ 1973; 

Krall and Zorrilla 1971). 

Lactic acid 

Lactic acid is normally produced by leukocytes in 

areas of inflammation, such as that caused by Staphylococcus, 

which die rapidly in the presence of small amounts of this 

substance. Dubos (1953) has shown that the bacteriocidal 

effect of lactic acid is diminished when ketones are 

concurrently present. Johnson (1970) states that Staphylo-. 

coccus can survive when both lactic acid and ketone bodies 

are present. Perillie et al. (1962) detected significant 

amounts of ketone bodies at the site of abrasion in· 

uncontrolled diabetics. Ketones not only afford the 

Staphylococcal organisms protection from lactic acid but) 

also allow them a chance to multiply (Dubos 1953). 

, .. 
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Several factors directly related to diabetes mellitus 

which influence the body's response to infection fall into 

these categories: (1) vascular insufficiency, (2) the skin 

and diabetes, and (3) the control of diabetes. Each of these 

factors has a tremendous effect on the infectious process 

(Johnson 1970; Spencer 1973; Krall and Zorrilla 1971; 

Williams 1968). 

Vascular insufficiency 

Ischemia, especially in the case of the lower extrem-

ities, probably exerts the greatest damage when an infectious 

process begins. Vascular insufficiency~ by reducing the 

flow of blood to the peripheral tissues, decreases the 

number of leukocytes migrating to the site of an inflammatory 

process in a non-diabetic; whereas, in the diabetic the 

flow of blood is actually inadequate due to arteriosclerosis 

and thrombosis (Little 1973; Helgeson 1973). An inadequate 

circulatory system, by impairing the transport of nutrients 

to cells, likewise causes cellular malnutrition, which 

further taxes the ability of local tissues to withstand 

bacterial activity (Younger and Hadley 1971). Siperstein et 

al. (1968) feel that a marked capillary basement membrane 

thickening, frequently found in diabetics, may impede the 
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exit of leuckocytes from the blood vessels, thus restricting 

the diffusion of nutrients. Furthermore, ischemia reduces 

oxygen tension in already poorly-perfused tissues, thus 

allowing microbe proliferation to occur (Johnson 1970). 

The skin and diabetes 

The skin, in diabetes, exhibits specific character-

tics which may influence skin infections. Following the 

administration of glucose, the concentration of this 

substance increases in the skin. As the blood glucose 

level comes down, the skin glucose also decreases; but, in 

the diabetic, the reduction occurs very slowly (Williams 

1968; Skillman and Tzagournis 1973). The Peterka and 

Fusaro (1966) studies revealed that the skin glucose levels 

of fasting diabetics was two-thirds that of blood, in 

comparison to non-diabetic subjects, which was one-half 

that of blood glucose. But there was no correlation between 

the incidence of infection and the above figures, although 

some of the diabetic subjects included did have infections. 

Another finding was that fasting skin glucose levels 

reflected those of blood, which in turn depended on the 

degree of diabetic control. 

Though research has not definitely proved that skin 

glucose levels directly affect infections, many authorities 
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believe a relationship exists, thereby being the reason for 

an increased incidence of skin infections in diabetics 

(Williams 1968; Krall and Zorrilla 1971). One reason skin 

infections may commonly occur is that any break in the 

integument can serve as a portal of entry for pathogenic 

as well as non-pathogenic organisms. Lower limb infections 

in diabetics are often caused by non-pathogenic organisms 

(Haimovici 1970; Wills and Reece 1960). 

The control of diabetes 

In the well-controlled diabetic, the incidence of 

Staphylococcal infections concurs with that of the non-

diabetic population (Johnson 1970). For this and other 

reasons, the control of diabetes not only influences the 

incidence of infections in diabetes, but the presence of 

infection can affect the control of the disease itself. 

For instance, infections increase the need for insulin; 

therefore insulin-dependent diabetics require more insulin 

during an infectious process. Also those diabetics on oral 

hypoglycemic drugs may have to receive insulin for a short 

time until the infection is under control, since oral agents 

do not stimulate the pancreas to produce sufficient insulin 

for the patient's needs (Spencer 1973; Krall and Zorrilla 

1971). 
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Fever or local heat caused by inflammation causes 

carbohydrate intolerance by increasing the metabolic rate, 

thereby accelerating insulin needs (Helgeson 1973). A 

vicious cycle develops because the blood in uncontrolled 

diabetes usually contains ketones, which, as previously 

discussed, impede leukocytic activity. The end result is 

impaired and delayed healing, which worsens the diabetes 

itself. This cycle just continues to become worse and can 

result in death if it is not interrupted by appropriate 

therapy (Helgeson 1973; Krall and Zorrilla 1971). In fact, 

between 1966 to 1968 5.9 percent of 912 diabetics at the 

Joslin Clinic in Boston died of infections; this figure 

does not include tuberculosis (Younger and Hadley 1971). 

For the above reasons, Staphylococcal and other infections 

are extremely dangerous in the poorly-controlled ketotic-

prone diabetic (Johnson 1970). 

Infections in the lower 
Extremities in diabetics 

Skin infections continue to be a daily clinical 
problem for those treating diabetic patients. They 
are also of major importance in the pathogenesis 
of foot problems in diabetic patients .•• , 

sometimes precipitating the diagnosis of the disease itself 

(Younger and Hadley 1971, p. 627). Although the exact 

mechanism for the high incidence and severity of foot 

infections is obscure, it is widely recognized that 
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these infections, once established, advance more rapidly 

and heal slower in diabetic than in non-diabetic individuals 

(Krall and Zorrilla 1971; Little 1973). Several factors 

are probably involved in skin infections occurring in 

individuals with diabetes. 

The bacterial flora of the lower limb assumes an 

important place in infections affecting foot lesions in 

diabetics. Bacterial flora are generally restricted from 

the drier portions of the lower extremities for three reasons. 

First, the environmental temperature of the lower limbs is 

usually low and common bacteria and fungi usually fail to 

grow at temperatures below 37° Centigrade (98.6° Farenheit). 

In the second place, fatty acids and other end products of 

skin metabolism contain antimicrobial agents that help the 

skin withstand bacterial invasion. Thirdly, the surface 

of the distal lower extremity is relatively arid, further 

limiting the ability of microbes to survive (Little 1973). 

On the other hand, shoes and the act of weight-bearing 

affect local conditions in two ways: (1) by decreasing the 

amount of fatty acids secreted by the sebaceous glands and 

(2) by causing the retention of skin products,. especially 

water. Moisture, especially on shoes-enclosed feet, is an 

important factor, because it serves as an excellent media 

for bacterial and fungal growth (Little 1973). The most 
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common organisms implicated in skin infections in the lower 

extremities are Staphylococci, Streptococci, and Candida 

albicans (Pratt 1965). 

The following infectious processes are frequently 

encountered in a diabetic foot: (1) dermatophytosis, 

(2) epidermophytosis, (3) non-clostridial gas infections, 

(4) osteomyelitis, and {5) nail infections. Sometimes only 

one process is found, but often two or more infections are 

present concurrently (Younger and Hadley 1971; Little 

1973; Krall and Zorrilla 1971). 

Dermatophytosis 

Dermatophytes, plant parasites which grow in or on 

the skin, rarely penetrate the epidermis (Miller and Keane 

1972). But in diabetes, dermatophytosis is a frequent 

finding, usually as a result of poor foot hygiene, moisture, 

maceration, and fissures in the interdigital spaces of 

the feet (O'Neal 1973; Haimovici 1970). The fissures and 

erosions then serve as portals of entry for other organisms, 

such as Staphylococcus aureus and/or Candida albicans 

(Williams 1968; Little 1973). This infection can proceed 

to cellulitis, gangrene, and amputation of a toe (Williams 

19 6 8) . 
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Epidermophytosis 

Although there is little evidence proving that 

diabetics have an increased incidence of epidermophytosis 

(Athelete's foot), this fungus condition can be the 

beginning of a serious foot infection (Krall and Zorrilla 

1971; Johnson 1970). When the fungus is aided by Staphylo

cocci, these organisms work together to cause a break in 

the skin; the ensuing infection can then proceed to 

osteomyelitis (Younger and Hadley 1971). The symptoms of 

epidermophytosis are pruritis, erythema, swelling, scaling, 

and maceration, fraying, peeling, and fissuring of the skin. 

In the acute stage, blisters, vesicles, and pustules may 

form, further creating an excellent media for microbial 

survival and growth (Schmitt 1968; Krall and Zorrilla 

1971). 

Non-clostridial gas infections 

Occurring almost exclusively in diabetes, non

clostridial gas infections, caused not by clostridium, but 

by gram negative rods, have been diagnosed in lower limb 

infections of diabetics (Johnson 1970; Wills and Reece 

1960; Younger and Hadley 1971). The formation of gas with 

resultant crepitus still occurs, but surgery and/or 

amputation is not the treatment of choice as it is in the 

case of true gas gangrene (Little 1973). Wills and Reece 
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(1960) believe that high glucose levels in the tissues may 

enhance the production of gas by various non-clostridial 

organisms. These authors report that Escherichia coli can 

produce gas in culture media containing carbohydrates. 

Other frequently implicated organisms are Klebsiella, and 

Aerobacter aerogenes (Johnson 1970; Younger and Hadley 1971). 

Osteomyelitis 

Osteomyelitis, a serious infection involving bone, 

often complicates an already infected foot. Osteomyelitis 

usually represents an extension of a local infection leading, 

to the involvement of nearby bone. Out of 30,258 diabetics 

admitted to the Joslin Clinic between 1958 to 1965, 415 of 

them had osteomyelitis. Of these, 393 or 94 percent 

involved osteomyelitis of the toes, feet, heel, or ankle, 

(Younger and Hadley 1971). Little (1973) agrees that most 

cases of osteomyelitis in diabetics involves the toes or. 

small bones of the foot. 

Waldvogel et al. (1970a) report they found three 

different types of osteomyelitis in a study of 247 patienis 

afflicted with this infection. The three types were: 

(1) hematogeneous osteomyelitis, (2) osteomyelitis secondary 

to another infection, and (3) osteomyelitis associated with 

peripheral vascular disease. In this study, 82 of the 247 

patients had diabetes mellitus; most of these diabetics 
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exhibited the third type of osteomyelitis. The authors 

conclude that a large number of patients with diabetes and 

peripheral vascular disease are likely candidates for 

osteomyelitis (Waldvogel et al. 1970b). 

Most diabetic patients with osteomyelitis exhibit few, 

if any, systemic symptoms. Usually this infection begins 

when a chronic ulcer heals, recurs, re-heals, and recurs 

several times. Mixed infections are often found and 

Staphylococcus and Streptococcus are the most common 

causative agents (Little 1973). 

Nail infections 

Nail infections commonly occur in diabetes since 

ischemia affects these distal structures to the point that 

abnormalities occur (O'Neal 1973). Infections of the nails 

that often affect diabetics are paronychia and onychomycosis 

(Little 1973). 

Paronychia, an acute or chronic infection of the 

marginal structures surrounding the nails (Miller and Keane 

1972), comprises an important group of infections affecting 

the foot of a diabetic. The usual etiology is trauma 

occurring to moist or macerated tissues. Either bacteria 

or fungi may be implicated, with Staphylococcus aureus 

and Candida albicans being the most common. The symptoms 

may be slight erythema, some edema, and possibly pain 
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(Little 1973). Paronychia includes septic ingrown 

nails, absesses around the nails, and nail plate infedtions; 

the latter are capable of causing total dystrophy of,-the 

nail (Little 1973; Wheelock and Marble 1973). Dystrophic 

nails consist of thickened keratin formation and development 

of curved, abnormally-shaped nails which may imping~ on the' 

surrounding tissues (Rakow 1969; O'Neal 1973; Oschsner 1973). 

Onychomycosis, the most common fungus infection·· of 

nails, usually begins at the distal or lateral borders of a 

nail (Zaias 1972; Dufour 1971; Ashur 1968). In the early 

stages of onychomycosis, the affected nail may appear 

normal. Later, the nail plate becomes detached from ·:its 

bed, thereby causing air to collect under the nail, producing 

the characteristic white color of nails. Eventually, the 

organisms invade the entire undersurface-of the nail 

resulting in a hard, thick, crumbly structure subject to 

traumatic removal. The fungi usually responsible for 

onychomycosis are Epidermophyton, Microsporum, and/or 

Trichophyton, but bacteria, such as Pseudomonas aeruginosa 

or Proteus, may also cause it (Little 1973; Zaias 1972). 

Gangrene 

Gangrene represents a massive necrosis of tissues with 

putrefaction due to saprophytic bacterial action. The·. , . · , . 

tissues eventually turn black, coloring that results from 
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the action of bacteria on blood and the breakdown of 

hemoglobin (Peery and Miller 1971) • Gangrene in a foot or 

a leg is the most common lesion requiring surgery in the 

diabetic (Pratt 1965). In the diabetic patient gangrene may 

be precipitated by extensive fresh occlusions, congestive 

heart failure, a debilitating disease, anemia, shock, local 

injury, or infection (Wessler and Silberg 1953). Other 

factors that may contribute to diabetic gangrene are 

angiopathy, neuropathy, obesity, and poor foot hygiene 

(Allen 1969; Bradley 1973; Williams 1968). 

Types of gangrene 

There are two main types of gangrene: (1) moist 

gangrene and (2) dry gangrene; both of which can occur in 

diabetes, but dry gangrene is the most prevalent. In moist 

gangrene, tissue death results from almost complete lack 

of blood supply due to arterial occlusion and is complicated 

by an infection, while dry gangrene is due to a gradual 

decrease in the arterial circulation to a portion of the 

body and is not prone to become infectious. However, 

adjacent tissues may become infected (McCutcheon 1970). 

The cause of moist gangrene may be embolism, frost-bite, 

or an injury; an injury is often followed by swelling 

which further impairs circulation and leads to tissue death. 

On the other hand, dry gangrene is usually caused by 
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advanced arteriosclerosis, thrombosis, and embolism 

(McCutcheon 1970; Sward 1968; Peery and Miller 1971). 

The signs and symptoms of wet gangrene are a hot, red 

then cold extremity, swelling, pain followed by numbness, 

loss of function, and infection with an odorous drainage. 

Conversely, dry gangrene is characterized by a pale, cool 

and then cold limb, pain followed by paresthesias, such' 

as a "pins and needles" sensation, loss of function, and 

no discharge. The area affected usually becomes very dry, 

shriveled, and black in color and may proceed 'to osteomye

litis. While moist gangrene progresses rapidly, dr'y 

gangrene advances slowly (McCutcheon 1970; Peery and Miller 

1971; Williams 1968). 

Sites 

Although arteriosclerosis involves all blood yessels, 

gangrene is rarely found outside of the lower extremities 

in the diabetic. When gangrene is due mainly to small 

vessel disease, it is usually confined to one or more toes; 

but, when a large vessel is occluded, then the gangrenous 

site is likely to be extensive (Williams 1968). Gangrene 

of the heel is often uncontrollable and spreads rapidly, 

due to the meager blood supply to this area of the foot 

(Haimovici 1970; Levin 1973). 
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Gangrene usually occurs in the older obese diabetic 

with peripheral vascular disease who has had mild diabetes 

requiring small amounts of insulin for many years and who 

has received inadequate treatment (Wheelock and Marble 

1971; Allen 1969; Wessler and Silberg 1953). However, 

Williams (1968) states that gangrene develops just as 

rapidly in the mild diabetic as it does in the severe 

diabetic. 

Incidence 

To discover the incidence of gangrene in diabetics, 

Bell (1950) conducted a large autopsy study on 43,359 persoas 

over the age of ten years spanning a period of thirty-seven 

years at the University of Minnesota. From this study Bell 

reached these conclusions: (1) gangrene and atherosclerosis 

are accelerated in diabetes; (2) arteriosclerotic gangrene 

occurs forty times more often in the diabetic than the 

non-diabetic; (3) gangrene occurs more often in diabetic 

women than diabetic men, since diabetes is more prevalent 

in the former sex; and (4) gangrene was the immediate cause 

of death in two-thirds of these diabetics. In a survey of 

one hundred consecutive diabetic patients admitted to the 

Joslin Clinic with open foot lesions, 35 percent developed 

gangrene. These patients, whose average was sixty-four 
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years, had had diabetes an average of seventeen years 

(Krall et al. 1973). 

Amputations 

The end result of ulceration, infections, and gangrene 

involving a lower extremity in a diabetic is often 

amputation. The site of amputation depends on the area 

involved and on the presence of neuropathy and/or circulatory 

insufficiency (Wheelock and Marble 1971). The aim of 

surgery is to amputate as low as possible in order to 

achieve good healing and the greatest degree of rehabili

tation (Bradley 1973). 

Incidence 

In 1957 1,081 diabetics were admitted to the 

Massachusetts General Hospital and 372 of them exhibited 

lower extremity pathology. Of the 372 diabetics, 90 had 

had a previous amputation and 60 patients required a lower 

extremity amputation during 1957 (Rabkin and Field 1962). 

Bauer (1967) examined the United States mortality figures 

for the period from July 1964 to June 1965. Of the 2.3 

million known diabetics in the United States, which did not 

include those in the military or in institutions, 3.6 percent 

of them had undergone an amputation. Furthermore, it is 

estimated that 1.4 percent of all operations performed in 
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Veterans Administration Hospitals are for amputation of a 

lower extremity due to ischemia (Warren and Kihn 1968). 

In a study of 673 diabetics over the age of sixty years 

who were residents of nursing homes, 6.7 percent of them had 

undergone an amputation and 2.9 percent had lost both lower 

limbs (Cantelon 1972). From these studies, it is apparent 

that many persons with diabetes lose one or both of their 

lower extremities sometime during their lifetime. 

The effects of an amputation 

The diabetic who undergoes an amputation is faced 

with many problems and life changes. The problems include 

loss of mobility, loss of a job, loss of income, hospital

ization with its expense, surgical complications, decreased 

life span, and difficulty adjusting psychologically to the 

loss of a limb (Levin and O'Neal 1973; Kravitz et al. 1971). 

Immobility 

Loss of mobility not only interferes with ambulation, 

but also with church work, club work, shopping, sports, 

and other recreational activities, all of which involve 

social situations that are very important to many people 

in our society (Entmacher and Marks 1971; Brunner et al. 

1971) • The instinctive means of self-preservation--the 

power of flight--is lost or, at least, impaired when an 
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individual undergoes the surgical removal of a lower 

extremity (Shafer et al. 1971). 

Immobility can lead to orthostatic hypotension, 

thrombus formation, and increased cardiac output. In the 

diabetic, who may already have autonomic nervous system 

disturbances leading to orthostatic hypotension, ·the problem 

may be further compounded. In addition, increased cardiac 

workload and thrombus formation may already be present in 

the diabetic; both entities will aggravate the existent 

arteriosclerosis (Olson and Thompson 1967; Bradley 1971). 

Immobility can lead to a derangement in man's ego 

identity, which is comprised of a person's judgment, 

motivation, learning ability, drives, expectations, emotions, 

and his entire societal role. While immobility diminishes. 

an individual's drives and expectancies, it accentuates 

his emotions. A person may express his emotions by apathy, 

withdrawal, anger, guilt, fear, and loss of personal 

worth. Immobility, then, "reduces the ability of the 

individual to interact with his environment" (Olson 1967, 

p. 795). 

Financial loss 

The loss of a job, usually accompanied by limited or 

complete loss of income, is often a traumatic experience, 

especially for the middle-aged man with a family or for the 
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older person who is nearing retirement. To the wage earner 

who is probably also the head of the household, an 

amputation may mean learning a new occupation or possibly 

the prospect of being unable to earn a living in the future. 

In addition, he may fear losing his place as the head of a 

household, which to a man, can be ego-deflating. To the 

elderly person with limited finances, an amputation may 

mean having to depend on others, such as children or the 

community, possibly for the first time in his or her life 

{Shafer et al. 1971; Smith et al. 1971). 

Hospitalization 

Coupled with income loss is the great expense incurred 

in having an amputation. Not only is hospitalization with 

its expense required, but rehabilitation, which usually 

continues after discharge, is not only time-consuming, but 

expensive {Badger 1973; Brunner et al. 1970). Rabkin and 

Field (1962) in a 1957 study of 962 diabetics, of whom 6 

percent underwent amputation of a lower extremity, report 

that the average hospital bill was $1,000.00 for ward 

patients and $1,200.00 for private patients. These authors 

estimated that 15 percent of the hospitalization costs for 

diabetic care during 1957 at Massachusetts General Hospital 

went for surgical therapy of peripheral vascular disease. 
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In another situation, the median hospital stay for 

372 patients, of whom 177 were diabetic who had had a lower 

limb amputation in Veterans Administration Hospitals, was 

eleven weeks. Although many of these patients did not have 

to pay, the United States taxpayers did provide the money 

for their care (Warren and Kihn 1968). 

Complications 

Postoperatively several surgical complications, such 

as poor wound healing, myocardial infarctions, and cerebro

vascular accidents can occur (Wheelock and Marble 1971). 

Caplan and Hackett (1963) conducted a study on twelve 

elderly patients with amputations, of whom five were 

diabetic. Four of these five diabetics experienced post

operative complications, which included non-healing, 

cerebral arteriosclerosis, myocardial infarction, and 

cerebrovascular accidents, ending in death for two of them. 

In another study of 178 lower extremity amputations performed 

on 103 diabetic men, 24 of them died before discharge, 

making the overall in-patient mortality rate 23 percent. 

The causes of death were cardiac complications, cerebro

vascular accidents, kidney disease, sepsis, and pneumonia. 

Of the patients who survived, thirty amputation sites did 

not heal (Ecker and Jacobs 1970). 



- 59 -

Warren and Kihn {1968) studied 453 patients in 

fourteen Veteran Administration Hospitals who underwent 

lower extremity amputations due to arterial insufficiency; 

of the 453 patients, 177 were diabetic. The overall 

mortality rate before initial discharge was 21.6 percent; 

when the diabetics were considered alone the mortality rate 

was 17.5 percent. This figure is lower than the one given 

by Ecker and Jacobs {1970); however, most of the patients 

at the Veterans Administration Hospitals are men, which may 

or may not be an influencing factor {Warren and Kihn 1968). 

Life-expectancy and the fate 
of the second limb 

Following the loss of a lower extremity in a diabetic, 

the fate of the second leg is closely related to that of 

the first. During an eighteen-month period Goldner (1960) 

studied seventy-one patients with adult-onset diabetes 

who required an amputation. Of the seventy-one patients, 

forty-one diabetics had previously lost a limb. In thirty-

six of these forty-one patients, the new lesion involved the 

other leg which, in eighteen of them, developed within two 

years of the contralateral amputation. In the end thirty-two 

of these thirty-six patients required amputation of the 

second leg. The other five of the forty-one diabetics had 

a lesion involving the stump. 
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The remaining thirty diabetics, out of the seventy-one 

included in the study, were admitted with both lower 

extremities intact. On admission nine of these patients 

had bilateral lesions; later, two more patients developed 

ulcerations in the other leg while receiving treatment for 

the initial lesion. All of these patients required the 

removal of one lower extremity (Goldner 1960). 

All of the patients in this study had been under 

medical supervision for at least the preceding two years, 

had received instruction in foot care, and had received 

advice on diabetic self-care in general. From this study 

Goldner (1960) reached the following conclusions: (1) the 

second leg shares the fate of the first; (2) current 

diabetic therapy does not alter the fate; and (3) neither 

the severity of the disease nor its control appear to 

influence the fate of the second leg. 

Whitehouse et al. (1968), spurred by Goldners' 

findings, studied sixty-seven diabetic patients who had 

lost one lower extremity due to gangrene; all patients were 

followed for ten years. Forty-seven patients died during 

the ten-year period: thirty patients within three years, 

fourteen within five years, and three within nine years. 

The ten-year mortality rate for this group was 70 percent; 

only five of them were double amputees at the time of their 
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death. By the eleventh year, only twenty diabetics were 

alive, four of whom had lost the second limb within one to 

six years of the first one. Because of these findings, the 

investigators make this statement: "A diabetic amputee 

will probably lose his life before he loses his 'second leg'" 

(Whitehouse et al. 1968, p. 520). 

In another study on 103 diabetics who required 

amputation of a lower limb, 43 patients lost both legs. 

In twenty-six of these forty-three patients, the loss 

occurred within two years of the first one. By the end of 

the third year, 39 percent of the patients had died (Ecker 

and Jacobs 1970}. 

Psychological factors 

The loss of a limb, especially ~ lower one, is usually 

a psychologically damaging experience. The person may feel 

he will not be acceptable to others, especially to his 

spouse, his family, or his friends. This individual may 

have to change his occupation, his recreational activities, 

and, in the case of a woman, her homemaking activities 

(Smith et al. 1971}. The emotional reactions an amputee 

experiences following his surgery often drastically affects 

his rehabilitation. Many times the person withdraws, makes 

no effort to help himself, and refuses to follow the 
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suggestions of the rehabilitation team (Shafer et al. 

1971; Arnold 1969). 

An amputation can affect a person's self-esteem and 

image of himself, often leading to depression (Smith et al. 

1971). Caplan and Hackett (1963) conducted an intensive 

study on twelve patients between the ages of fifty-seven 

and eighty-one years who underwent an amputation during a 

four-month period. All of these patients experienced 

severe depression in the immediate post-operative period, 

which the investigators dubbed, "prelude to death" depres

sion, as it was characterized by an abandonment of life and 

often resulted in death. The signs and symptoms of this 

depression were insomnia, anorexia, cheerfulness, withdrawal, 

and loss of self-esteem. The patients also expressed 

feelings of helplessness and despair and were preoccupied 

with impending death. The symptoms, preceded by a full 

realization of their loss, generally appeared on the fourth 

or fifth post-op day. The depression was seldom obvious 

and each patient seemed resigned to an early death. 

Of the twelve patients, five were diabetic, all of 

whom expressed anger and bitterness at being deprived for 

many years by restricted diets. In addition, all of the 

diabetics stated they had taken time for years to carefully 

pay attention to the care of their feet. However, in the 
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end, they lost the battle anyway. The fate of the five 

diabetics was: (1) one diabetic attempted suicide; (2) one 

patient said he had given up and died of pneumonia on the 

fifth post-op day; (3) two amputees stated they wanted to 

be sent home so they could die; and (4) the other diabetic 

stated he had nothing to live for and died. Of the three 

patients who survived, all were depressed: one patient 

remained bedfast; one diabetic lived in a wheelchair; and 

the other patient only ambulated slightly even though he 

was physically able to walk (Caplan and Hackett 1963). 

In 1969, Arnold interviewed twenty elderly diabetics 

who had lost a lower extremity due to gangrene. All of 

these patients had experienced grief for the loss of a limb 

coupled with depression; the depth, duration, and manifes

tations of both depended on the individual's psychological 

make-up and his ability to accept a defective body image. 

Helplessness was another characteristic Arnold 

observed in this group of patients. The diabetics were 

represented by two categories: (1) those who gBve the 

impression of having led active, independent lives and 

(2) those who seemed to have been dependent and inactive 

in the past. While the former group seemed more self

reliant by doing things and interacting with others, the 
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latter group became very depressed and apathetic (Arnold 

196 9) • 

The amputees also had many fears: pain, incapaci

tation, and the reappearance of the disease. The patients, 

though, seemed reluctant to complain; it seemed as though 

they were afraid to complain lest they suffer even more as 

punishment for their complaints" (Arnold 1969, p. 2647). 

Caplan and Hackett (1963) state that the patients in their 

study who truly considered themselves hopeless rarely 

complained, for they believed they were beyond help. Many 

of their study subjects were angry at their physician for 

not telling them what an amputation really entailed, but 

few directed their comments to the appropriate person. In 

every case, the staff felt the patients were cheerful and 

cooperative, when in fact, they expressed anger and 

dissatisfaction to the investigators. 

Another characteristic Arnold (1969) noted in the 

group of twenty amputees was guilt. The diabetic often 

felt he should have taken better care of his feet and legs. 

The diabetic also felt guilty because he had failed to live 

up to his image of himself. All of the patients expressed 

feelings of insecurity and tried to reassure and accept 

themselves as they now were: amputees. 
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The Education of the Diabetic Patient 

There seems to be some reluctance to discuss foot 

problems or foot care, although the maintenance of foot 

health is important for all age groups, but especially so 

for the geriatric population and for diabetics (Spencer 

1970). Because diabetes mellitus is a chronic, life-long 

disease, diabetics must assume much of the control and 

management of their disease (Hanley 1970). Hartley (1971, 

p. 814) states: 

The primary objective in treating diabetes is to 
enable the patient to live within the limits imposed 
by the disease and to prevent, insofar as possible, 
pathologic changes and complications. This objective 
requires patient education. 

Since the patient must assume the responsibility of caring 

for his lower extremities to prevent foot lesions, the 

diabetic must first acquire self-care knowledge (Robertson 

1968; Kucha 1972). In order to care for his lower limbs 

optimally, the diabetic must know how to care for his feet 

and must understand why foot care is important (Beland 

19 70) • 

Diabetic foot care instructions to the diabetic and 

his family must begin with the first visit following the 

diagnosis of diabetes mellitus (Krall and Joslin 1971). 

But it must not be assumed that persons who have had 

diabetes for several years possess adequate knowledge of 
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foot care, for this is a mistake that is commonly made 

(Beland 1970; Watkins 1970; Lawrence 1971). The educational 

process must be continued throughout the diabetic's life, 

because people tend to forget when they are under the 

stress of personal problems (Krall and Joslin 1971; Gates 

1964). 

Besides possessing self-care knowledge, the diabetic 

also needs to be motivated to prevent complications and to 

seek prompt treatment. But perhaps these patients either 

do not understand instructions or do not receive them in 

the first place (Speigel 1967). Remillet (1968), while 

working with diabetic clinic patients, has observed that 

few of these persons make an effort to bathe their feet, 

to wear clean hose daily, or to buy proper shoes. This 

could be due to poor motivation or to inadequate knowledge. 

Hanley (1970) gave questionnaires to eighteen 

hospitalized diabetics for two reasons: (1) to identify 

problems these patients currently had and (2) to identify 

the informational needs of these diabetics. Out of the 

sixty-seven problems these patients identified~ four dealt 

with hygiene. These diabetics also made forty-four requests 

for information, four of which were related to foot care. 

The results of this study indicated that these patients 

needed much information in several areas of self-care and 
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several diabetics were having problems related to their 

disease. 

Nickerson {1972) studied seventy-four patients who 

had had diabetes an average of seven and one-half years. 

Out of the seventy-four diabetics, thirty-four of them 

stated no one had ever talked to them about diabetes and 

more than half stated they had never learned much about it. 

Thirty-eight of the seventy-four diabetics did not even 

know what diabetes was! Forty-two patients stated they did 

not know why foot care was important, even though four of 

them were in the hospital because of gangrenous foot ulcers. 

Sixty-one diabetics did not know what to do for a cut or a 

bruise. Out of this group eighteen patients said they 

wanted to learn "everything" and nine diabetics did not 

know what they wanted to learn, as they felt it was difficult 

to know what to learn when they did not know anything. This 

study demonstrates that many diabetics either do not receive 

diabetic self-care education or else they do not remember it. 

In 1965 the Diabetes Program of the New Jersey State 

Health Department conducted a survey on the educational 

needs of diabetics. The nurses found that one-third of 

the diabetics reported that this was the first instruction 

they had received. In addition, two-thirds of the patients 

who had previously received instruction, either had 
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forgotten information or they did not understand it (Krysan 

1965). This study further emphasizes that some diabetics 

never receive any instructions in self-care; or if they do, 

people either forget it, do not understand it, or the 

instructions were not adequate in the first place. The 

result is that many diabetics do not know how to care for 

themselves, including how to care for their lower extremities. 

The diabetic should be given written as well as verbal 

instructions along with actual demonstrations of foot care 

techniques; the patient should then practice these skills 

under supervision (Beland 1970). If diabetics practice 

daily preventive foot care, they may be able to intercept 

pathology before it reaches destructive stages. 

Diabetic Foot Care 

Special emphasis should be placed on daily foot care 

as diabetics are prone to infections and other problems 

affecting their lower extremities (Shafer et al. 1971); in 

diabetes foot care measures and preventive techniques 

cannot be too meticulous (Krall and Joslin 1971) . The 

prevention of foot lesions in diabetics is extremely 

important, since infections, gangrene, and lower extremity 

amputations can often be averted with good foot care 

(Lippard 1973; Wheelock and Marble 1971). The diabetic 

should receive foot care instructions not just once, but 
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repeatedly throughout his life (Levin 1973); however, after 

the diabetic has received foot care instructions, it is 

his responsibility to carry out the regime (Joslin 1959; 

Hartley 1971; Robertson 1968). Diabetic foot care is 

usually divided into the following main areas: (1) bathing 

the feet, (2) inspecting the feet, (3) corns and calluses, 

(4) toe nails, (5) cuts and bruises, (6) skin care, (7) 

circulation, (8) socks and hose, (9) shoes, (10) exercises, 

and (11) preventive care for athlete's foot (Wheelock and 

Marble 1971; Simko 1967; Lippard 1973; Rosenthal and 

Rosenthal 1968). 

Bathing the feet 

Foot cleanliness, which decreases the number of 

bacterial and other microorganisms on the skin, is of the 

utmost importance to the person with diabetes (Locke 1963; 

Beland 1970). The diabetic should gently bathe his feet 

daily with warm water using hand soap and a soft wash 

cloth (Schmitt 1968); Lippard (1973) recommends using a 

mild, non-medicated soap. The individual should test the 

temperature of the water with his elbow or hand to be sure 

that it is not hot (Hoerner 1967; Wheelock and Marble 1971; 

Schmitt 1968; Rosenthal and Rosenthal 1968). The feet 

are to be dried carefully, gently blotting the interdigital 

spaces (Lippard 1973). 



- 70 -

Inspecting the feet 

The feet of the diabetic should be inspected daily, 

either by the diabetic himself or by a member of his family. 

It is imperative that the person performing the inspection 

have good eyesight, otherwise some adverse signs may be 

missed {Krall et al. 1973; Joslin 1959). The inspection 

should include the following areas: {1) around.the nails, 

{2) between the toes, {3) the top of the foot, {4) the 

dorsum of the foot, and {5) all toe surfaces. Observe the 

feet for corns, calluses, ingrown toe nails, swelling, 

bruises, blisters, cuts, and pale areas. If the diabetic 

is not able to view the dorsum of his foot, he should use 

a long-handled mirror {McCutcheon 1970; Wheelock and Marble 

1971). The presence of scratches or maceration between the 

toes are special signs to notice and report to the physician 

{Levin 1973). The diabetic should also ~nspect the inside 

of his shoes before putting them on by using his hands and 

eyes to look and feel for torn linings, foreign objects, or 

nails in soles that might precipitate problems {Lippard 

1973). 

Corns and calluses 

Corns and calluses result in thickened skin caused 

by ischemia due to constant pressure from ill-fitting 

shoes or other improper foot wear {Levin 1973; Fowler 1974). 
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When corns and callus.es are present, they may be gently 

rubbed with a turkish towel after the feet have been 

bathed. Diabetics are not to cut calluses or attempt to 

remove them by using commercial corn remedies (Wheelock 

and Marble 1971); these chemical agents can destroy viable 

tissues without causing pain. Instead the abnormal growth 

can be reduced by carefully using an emory board or a 

pumice stone (Lippard 1973). Another author advocates 

soaking the part affected in warm water or mineral oil. 

followed by gently rubbing of the area with a turkish. towel 

(Hoerner 1967; Locke 1963). A podiatrist, who should be 

told the patient is diabetic, is to be consulted for the 

proper removal of corns and calluses (Levin 1973). 

Toe nails 

The toe nails should be cut straight across, never 

below the end of the toes. The corners are not to be cut, 

but they may be gently rounded if sharp protrusions of nail 

are present (Levin 1973; Lippard 1973; Rosenthal and 

Rosenthal 1968). The person cutting the nails should 

possess adequate eyesight and steady hands; a good light 

is necessary to prevent cutting the flesh. The best time 

to cut the toe nails of a diabetic is after the feet have 

been bathed and dried. If the nails are thick, cracked, or 
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deformed, they should be cared for by a podiatrist (Wheelock 

and Marble 1971). 

Cuts and bruises 

Any break in the skin of a lower extremity of a 

diabetic is to be thoroughly bathed gently with warm water 

and soap, followed by the application of a mild antiseptic. 

Examples of mild antiseptics diabetics can use are isopropyl 

alcohol, Bactine, Merthiolate or Metaphen (Lippard 1973). 

However, some authorities believe only alcohol or ST 37 

(hexylresorcinol) should be used, except under certain 

conditions (Joslin 1959; Wheelock and Marble 1971). No 

irritating chemicals, such as iodine or Epsom salts, should 

be applied to the skin of a diabetic (Hoerner 1967) . The 

patient should provide rest for the injured part by 

elevating the extremity affected and/or by not walking on 

it for a few days (Boshell 1971; Wheelock and Marble 1971). 

If the cut is small, it may then be dressed with a dry, 

sterile bandage held in place with gauze. Adhesive tape, 

moleskin, or bandaids should not be applied to the skin 

(Lippard 1973). However, Schmitt (1968) does recommend the 

use of cellophane tape. Small cuts and bruises that do not 

improve within a couple of days; large cuts; and pain, 

redness, or pus formation around a wound should be reported 
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to the patients' physician immediately (Wheelock and 

Marble 1971). 

Skin care 

When the skin is dry, efforts should be made to 

prevent irritation and increased rubbing because these 

factors can cause further damage (Goldman 1973). If the 

skin of the lower extremities of a diabetic is dry, lanolin 

may be applied; but it should not be placed between the 

toes, as this would create a nice, moist medium for 

microorganism proliferation {_Wheelock and Marble 1971) . 

Hoerner (1967) cautions that maceration may occur if lanolin 

is applied too thick. Another authority suggests the use 

of liquid lanolin, mineral oil, petroleum jelly, or 

shortening to soften very dry skin (Simko 1967). But 

Locke (1963) believes that lanolin and greases should not 

be used on the skin of the feet for these substances are 

foreign to the integument. He suggests the use of moisture

restoring creams or lotions, such as Polysorb Hydrate. On 

the other hand, Ettinger (1974) advocates the use of Carmel 

cream or Crisco shortening for dry skin. 

The skin of the diabetic should not be exposed to 

extreme temperatures, such as hot water bottles or ice packs 

(Boshell 1971; Lippard 1973). Also, wet feet, wet socks, 

or wet shoes are to be avoided, especially in winter, since 
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maceration, athlete's foot, or cold feet due to ischemia 

can occur (Lippard 1973). 

When feet perspire profusely, they may be swabbed 

with alcohol twice a day, allowed to dry, and then dusted 

with a mild foot powder, such as baby powder (Wheelock 

and Marble 1971; Simko 1967; Lippard 1973). Sward (1968) 

advises that only fungicidal powder should be used on 

diabetic feet, which should also be applied liberally to 

socks and shoes. But Robertson (1968) cautions that feet 

should be dusted lightly as excess powder may cake and 

cause pressure sores. 

If toes overlap, lambs wool can be placed between the 

toes to prevent friction areas. Lambs wool may also be 

used to protect portions of the foot when new shoes are 

being worn (Joslin 1959). If there is a tendency for 

ingrown toe nails to occur, a wedge of cotton may be 

inserted between the nail and the nail bed to protect the 

skin (Williams 1968). 

Circulation 

Since the circulation to the lower extremities in 

diabetes is usually impaired, the diabetic should do 

everything possible to conserve the existent circulatory 

status. Garters, socks with tight elastic bands, and 

knee-length girdles should not be worn as they restrict 
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circulation (Locke 1963; Wheelock and Marble 1971). Nor 

should the diabetic cross his legs at the knee while sitting 

or sit on one or both legs (Schmitt 1968; Locke 1963). 

Because nicotine contracts blood vessels thereby restricting 

the blood supply going to the legs and feet, diabetics should 

refrain from smoking (Lippard 1973; Locke 1963). 

The diabetic is to avoid anything that increases the 

metabolic needs of tissues, such as hot water bottles, 

heating pads, or hot, wet packs (Hoerner 1967) because heat 

creates a need for a greater blood supply. But in diabetes 

complicated with arteriosclerosis, more blood cannot be 

supplied; the result is tissue damage because the heat 

applied is not able to be dispersed (Locke 1963) • Feet 

can be kept warm by wearing thick, wool socks, especially 

at night (Lippard 1973). In addition, the application of 

heat to the lower extremities of a person with poor 

circulation can also cause burns (Joslin 1959). 

Socks and hose 

Hose should be about one-eighth to one-half of an 

inch longer than the toes to allow for adequate toe room. 

The hose are to be drawn carefully over the toes making 

sure they are not tight over the toe area (Kahan 1972; 

Rosenthal and Rosenthal 1968). Hosiery, which should be 

warm, soft, and non-constricting, should not have seams 
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or mended areas on the weight-bearing portion of stockings 

or socks, since pressure areas may result (Lippart 1971; 

McCutcheon 1970). Clean hose and socks are to be worn 

every day, but if the person's feet perspire, they should 

be changed several times a day. New stockings are to be 

laundered before being worn to rid them of stiffness 

(Schmitt 1968). White cotton socks are usually recommended 

for people who need protective foot care according to 

Simko (1967); however, other authorities did not mention 

them. 

Shoes 

Diabetics should buy shoes carefully, making sure 

they fit well and are comfortable before leaving the store, 

since shoes do not "break in" to fit the person's foot 

and ill-fitting shoes can cause blisters and pressure areas 

(Schmitt 1968; Wheelock and Marble 1971; McCutcheon 1970). 

Foot wear should be bought in the afternoon as feet are 

usually somewhat larger after an individual has been 

walking on them all day. Since feet tend to enlarge in 

size between purchases due to arthritis, loss of weight, 

or deformities, diabetics are advised to have their feet 

measured while standing prior to every shoe purchase. The 

shoes should extend three-fourths of an inch beyond the big 

toe when the person is standing (Schmitt 1968). Because new 
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shoes are stiff, they are to be broken in gradually, thus 

allowing the diabetic time to get used to them, but not to 

mold them to his feet; this process can be accomplished by 

wearing the new shoes for half an hour on the first day and 

increasing the time daily by thirty minutes (Wheelock and 

Marble 1971). The.diabetic must always carry his "old 

comfortable" shoes with him when he is getting used to a new 

pair. Also, he should inspect his feet after removing the 

new shoes to check for pressure areas that may have formed. 

If pressure areas form, the diabetic should examine the 

shoes to see if they contain foreign objects. If the cause 

of the pressure area or areas is in the shoe, it can then be 

corrected either by the diabetic or by a shoe repairman 

(Rosenthal and Rosenthal 1968). 

A well-fitted shoe will allow the foot to rest in a 

natural position allowing freedom of movement, good posture, 

and adequate support of body weight (Rosenthal and Rosenthal 

1968). Leather shoes are best since this material is soft, 

pliable, porous, sturdy, lightweight, durable, and inexpen

sive. Leather also allows for the exchange of air and 

evaporation of moisture providing for adequate ventilation 

of feet (Locke 1963; Schmitt 1968). The heel of the shoe 

should be broad to adequately support the foot and weight 

of the individual. Diabetics should wear shoes that have 
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round toes to allow for toe movement (Schmitt 1968; Lippard 

19 7 3) • 

Shoes, especially the heels, should be kept in good 

repair, as misshapened shoes do not allow for even distri

bution of weight. Old, worn-out shoes can cause blisters 

and pressure areas and should be discarded (Rosenthal and 

Rosenthal 1968; McCutcheon 1970). It is recommended that 

the diabetic possess at least two pairs of shoes, which 

should be alternated every other day to permit them to air 

completely and to dry between wearings. The use of foot 

powder or fungicidal powder in shoes that are being aired 

is also recommended (Spencer 1973; Rosenthal and Rosenthal 

1968) • 

Sneakers, tennis shoes, other cloth shoes, thongs, 

plastic shoes, and rubber shoes are not recommended for the 

diabetic since these materials do not provide for evapora

tion of moisture. In addition, rubber soles are hotter 

than leather ones and can cause excessive perspiration 

leading to maceration or athlete's foot. Also, non-leather 

shoes tend to stop more suddenly on contact with the floor 

thus creating more friction. Shoes with wooden soles do 

not allow for any flexibility and could be harmful if worn 

by diabetics (Spencer 1973; Schmitt 1968; Wheelock and 

Marble 1971; Simko 1967). Open-heeled or open-toed shoes 
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can lead to callus formation and should not be worn by 

diabetics (Locke 1963; Levin 1973). Shoes that have 

built-in arch supports of any kind, but especially metal 

ones, should not be worn by diabetics (Schmitt 1968). 

If the shoe is laced, the individual should make sure the 

lacings are not so tight that they might interfere with 

circulation (Rosenthal and Rosenthal 1968). 

The diabetic should never walk barefooted, not even 

in his bedroom or at the beach (Wheelock and Marble 1971). 

House slippers, chosen for support and protection of feet, 

should be worn only when getting out of bed; slippers are 

to be donned before getting out of bed, and removed after 

getting into bed. The diabetic must not wear slippers 

when he should wear shoes (Rosenthal and Rosenthal 1968; 

Schmitt 1968). 

Exercises 

Although the value of Buerger-Allen exercises by 

diabetics to improve circulation to the lower extremities 

is controversial, some authorities recommend it (Levin 

1973; Locke 1963). Levin (1973) feels these exercises 

increase blood flow by improving muscle tone in the patient 

on bedrest. Rosenthal and Rosenthal (1968) believe these 

exercises may help some diabetics, but each patient should 

be evaluated on an individual basis and given specific 
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instructions concerning the number of times they are to be 

done. Hoerner (1967) states the diabetic with an infection 

in a lower extremity should not do Buerger-Allen exercises. 

To maintain adequate blood flow to the lower extremities, 

Hoerner (1967) recommends the use of foot and toe flexion 

and extension exercises and knee-bending exercises. Walking 

daily and doing some gymnastic exercises also aid to 

increase the flow of blood to the legs and feet (Joslin 

1959; Williams 1968). 

Preventive care for athlete's 
foot 

The best treatment for athlete's foot is to prevent 

it in the first place. Proper foot hygiene, including 

bathing the feet several times a day, and the prevention 

of excessive perspiration can be very helpful. The use of 

well-ventilated shoes or sandals and the liberal use of a 

fungicidal powder such as Desenex is highly recommended. 

The diabetic should wear protective footwear in public 

showers and should never walk barefooted (Wheelock and 

Marble 1971). When a diabetic has athlete's foot, the feet 

should be dried with a towel that will not be used elsewhere 

on the body or by anyone else (Joslin 1959). 
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The Nurse and the Education of 
the Diabetic Pat1ent 

Every person who receives some type of health care 

has a need to learn something about self-care (Redman 1972). 

In the case of a diabetic, one of his learning needs is to 

understand the importance of foot care and to acquire the 

knowledge necessary to care for his feet. It is the nurse's 

responsibility to teach diabetics self-care skills, including 

diabetic foot care {Grancio 1973; Beland 1970; Lawrence 

1971) . 

The nurse is the health professional who is in "a key 

position to be a leader, an innovator, a teacher, and a 

valuable contributor to a team effort to identify and meet 

consumers' needs" {Hanley 1970, p. 174). Professionals are 

not only to "do" for patients, but also to work with clients 

to help them achieve their health-related goals (Spiegel 

1967). Teaching is an independent function of nursing 

{Palm 1971); however, "the nurse's role in health teaching 

does not seem to be clearly defined, particularly in regard 

to the degree of independence with which she should function" 

{Redman 1972, p. 11). 

In 1965 Pohl studied 1,500 nurses to clarify the 

teaching role of the nurse, to determine the scope of the 

nurse's teaching, and to identify the education needed to 

fulfill this function. The study subjects included private 
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duty nurses, staff nurses, public health nurses, and 

office nurses. The typical nurse in this study was a diploma 

graduate with over five years of experience in at least one 

area of nursing. Pohl's (1965) conclusions from this study 

were: (1) there was much confusion about the nurse's 

teaching role and (2) nurses were not prepared for a 

teaching role. Pohl recommended that all basic nursing 

programs provide instruction in communication skills and 

that all baccalaureate programs provide structured teaching 

experiences. 

From patient complaints and the observation of nurses' 

practice comes evidence suggesting that useful and essential 

health teaching is not being given by nurses or received by 

clients (Redman 1971). The following two studies support 

this statement. 

Palm (1971) conducted a study to determine if nurses 

give priority to patient teaching over three other functions. 

The instrument consisted of twenty-two written descriptions 

of patients with learning needs in medical-surgical 

non-emergency situations. Each situation had four possible 

answers: (1) physical care, (2) supportive emotional care, 

(3) liaison activities, and (4) patient teaching. The study 

subjects were to rank the choices in the order of importance. 

One-hundred fifty-one registered nurses who worked in 
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medical-surgical non-emergency units in a large private 

general hospital made up the study population. Fifty-nine 

percent or 89 of 151 nurses assigned top priority to 

patient education. This finding supported the author's 

hypothesis that at least half of the nurses would assign 

top priority to patient education. Of the remaining nurses, 

33 percent ranked teaching second, 8 percent ranked it 

third, and 3 percent ranked it fourth. Palm (1971) concluded 

that: (1) patient teaching took place in all medical

surgical areas during the day and evening shifts; (2) the 

number of years of experience a nurse possessed did not 

influence the priority she gave to patient education; and 

(3) nurses explained procedures but did little health 

teaching that prepared patients for discharge and self-care 

at home. 

A study to determine if diabetics receive adequate 

instruction to meet their needs was conducted using twenty

four nurses, which included eleven licensed practical 

nurses and one supervisor. These nurses were given a 

questionnaire to determine if they felt their diabetic 

teaching was adequate~ Of the twenty-four nurses, 37.5 

percent felt they gave adequate instruction to diabetics; 

62.5 percent felt their instruction was sub-adequate; and 

and 79 percent felt they lacked the time to teach the 
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diabetic everything he needed to know. The investigator 

also determined that more time was spent teaching the 

newly-diagnosed diabetic than the previously-diagnosed 

patient, who in fact received little if any instruction 

(Singleton 1971). However, Lawrence (1971) states that 

all diabetics, regardless of the recency of their diagnosis, 

should receive self~care instructions. 

Singleton (1971) at the same time gave a questionnaire 

to five physicians seeking answers to these questions: 

{1) Is it the responsibility of the nurse to teach the 

diabetic?; (2) Does the nurse have time to teach the 

diabetic?; and {3) Is the education their diabetic patients 

received from the nurses adequate? All of the physicians 

felt the nurse was responsible for teaching diabetics 

about their disease and three of the five felt nurses had 

time for this function. In regards to the last question, 

three of the five physicians felt their patients were 

receiving sub-adequate instruction. 

The third part of Singleton's (1971) study involved 

interviews with sixteen diabetic clinic patients to 

determine if they needed more teaching. Of the sixteen 

patients, 62 percent stated they were taught by their 

physician; not one patient mentioned a nurse and few had 

been taught in the clinic. Fifty-six percent felt they 
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needed to know more about diabetes and how to care for 

themselves. Singleton concluded that all of these 

patients needed additional instruction and continued 

follow-up care. 

The foot care portion of the interview used on the 

diabetic patients revealed that 56 percent of the sixteen 

patients walked barefooted and the same percentage used 

horne remedies, such as corn medications, on their feet. Of 

the sixteen diabetics, 81 percent did not know how to cut 

their toe nails. Although 83 percent of the twenty-four 

nurses stated they taught diabetics foot care, the investi

gator concluded that "the main area in which patients needed 

additional teaching is in the care of their feet and legs" 

(Singleton 1971, p. 8). 

Remillet (1968) states that diabetic foot care seems 

to be accorded the least attention by nurses as well as 

physicians. However, she does not cite specific studies or 

reasons for her belief. This author also states that the 

available hygienic diabetic literature does not give 

adequate instructions regarding foot care. This fact means 

that most nurses probably do not have pertinent foot care 

literature to give to their patients and to help reinforce 

their instructions. 
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The above information leads one to believe that nurses 

in general do not set aside sufficient time to teach 

diabetic patients self-care. Since diabetics do not seem 

to possess foot self-care knowledge, nurses probably do not 

teach it or do not emphasize it enough. But before nurses 

can teach diabetic foot care, they must themselves possess 

this knowledge. 

Summary 

Chapter II has presented an extensive review of the 

literature concerning various pathological entities that 

have a direct bearing on the complications that occur in 

the lower extremities of patients with diabetes mellitus. 

Angiopathy and neuropathy, the two chronic complications of 

diabetes that affect the lower extremities, result in a 

compromised circulatory status and a lack of sensation in 

the legs and feet of diabetic patients. The combined 

pathological effects these two entities are capable of 

producing lead to ulcer formation, infection, and gangrene. 

Any type or degree of trauma to the lower extremities can 

lead to the genesis of an ulcer which can serve as a portal 

of entry for an infection. While infections in the lower 

limbs may range from athlete's foot to osteomyelitis, in 

diabetes mellitus many factors Gan influence the infection 

process itself. If the patient does not obtain adequate 
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medical treatment, the end result of ulcers and infections 

can be gangrene, which usually requires its removal along 

with a portion of a lower extremity. The person who 

undergoes an amputation faces numerous problems, many of 

which will continue to plague him for the rest of his life. 

The best method of preventing foot lesions in diabetics· 

is to educate the individual with diabetes to adequately 

care for his feet and legs. In this manner, he may avert 

more serious problems, especially if he seeks prompt 

treatment for small lesions when they first develop. The 

health professional who should be responsible for imparting 

foot care instructions to diabetics is the registered nurse, 

as one of the nursing functions is to provide education to 

patients and their families regarding self-care health 

habits and particular disease processes. 



CHAPTER III 

PROCEDURE FOR THE COLLECTION OF DATA 

Introduction 

A determination of the research design is important 

because the type of design selected will affect every step 

of the research process. This determination dictates the 

method of selecting and controlling the study subjects and 

may be applied to either experimental or non-experimental 

research studies {Abdellah and Levine 1965). The non-_ 

experimental approach was selected as the research design 

for this study. A non-experimental study is "research 

conducted in a natural setting in which there is less 

control over the study subjects and the setting" tha~ ih an 

experimental study {Abdellah and Levine 1965, p. 711). 

Target Population 

In this study the target population consisted-of 

registered nurses who were employed as staff nurses on the 

medical units of two hospitals. Only registerednurses 

currently licensed in the State of Texas were included. 

This study was limited to nurses who worked on medical units 

since diabetic patients who require hospitalization are 

usually admitted to medicine wards unless they are surgical 
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candidates. In addition, it was felt that diabetic teaching 

occurred more often on medical than non-medical units. 

Only nurses from two institutions were included in this 

study as these nurses provided total patient care to all 

hospitalized in-patients. When total patient care, which 

includes teaching, is provided, nurses may spend more time 

with their patients than nurses who do not provide such 

care. It was felt that the nurse might use this time to 

teach patients, including diabetics, self-care techniques. 

Self-care techniques for the diabetic would include special 

foot care measures. 

Setting 

Staff nurses who worked on the medical units in two 

proprietary,general hospitals were included in this study: 

one hospital had 490 beds and the other had 508 beds. These 

hospitals were located in a metropolitan city in the 

Southwest. Only these institutions were included in this 

study since total patient care was practiced by staff nurses 

at these hospitals. None of the other hospitals in the 

same city used the concept of total patient care to deliver 

nursing care to hospitalized in-patients. 
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Instrument 

The instrument used in this study was a questionnaire 

which is a tool commonly utilized by researchers. The 

advantages of a questionnaire are: (1) the relative 

simplicity of data collection; (2) the beginning researcher 

is able to construct questions with some degree of ease; 

and (3) the short time involved in collecting data (Treece 

and Treece 1973). 

The questionnaire (see Appendix D) used in this study 

consisted of a cover letter, a Demographic Data Sheet, and 

the Diabetic Foot Care Questionnaire. The cover letter 

was included to explain the purpose of the study and to 

assure the nurse of anonymity. The Demographic Data Sheet 

was included to obtain important demographic information 

about each nurse. The Diabetic Foot Care Questionnaire 

contained thirty questions on: (1) bathing and inspecti~g 

the feet; (2) corns, calluses, and toe nails; (3) cuts and 

bruises; (4) skin and circulation; and (_5) shoes, socks, 

and hose (Rosenthal and Rosenthal 1969; Lippard 1973). 

Development of the Instrument 

The Diabetic Foot Care Questionnaire was developed for 

this study, since an appropriate tool was not available. 

Following a review of the literature pertinent to acceptable 

diabetic foot care practices, a series of questions were 
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constructed which were concerned with the measures a 

diabetic should practice when caring for his lower 

extremities. All of the questions were multiple-choice, 

each with three possible alternatives. After the questions 

were arranged randomly with the use of a table of random 

numbers (Hardyck and Petrinovich 1969), they were submitted 

to a panel of judges to establish validity of the instrument. 

A research tool, in order to be useful, should be 

reliable and valid. A reliable tool is one which elicits 

identical data every time the instrument is used on the same 

subject. An instrument contains validity if it actually 

tests what it is supposed to test. An instrument should not 

be used to conduct research unless its validity has been 

proven (Treece and Treece 1973) . Treece and Treece (.1973) 

state: 

Validity is more important than reliability so the 
research instrument must have validity if a study 
is to be meaningful and worthwhile. If the 
instrument is valid, it can be used for prediction 
••• and to tell us something about the subject(s). 

Content validity refers to the extent to 
which the instrument samples the ... situations 
under study. The content of the instrument must be 
closely related to that which is to be measured 
(p. 183). 

For the purposes of this study, the questionnaire was 

validated but its reliability was not assessed. 

For the above reasons it is imperative that the 

content of a tool be judged by a panel of judges "comprised 
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of individuals who are experts in the field under study" 

(Treece and Treece 1973, p. 183). The use of a panel of 

judges to examine an instrument is the best method with 

which to validate the content of a tool (Treece and Treece 

1973; Goode and Hatt 1952). Since the number of judges is 

determined by the researcher (Treece and Treece 1973), three 

judges were chosen to validate the questionnaire. One 

person was chosen from each of the three disciplines involved 

in the care of the lower extremities of diabetics. The 

panel of judges was comprised of a podiatrist, a registered 

nurse prepared at the master's level as a diabetes clinical 

specialist, and a physician specializing in endocrinology 

and diabetology. It was decided to accept those questions 

on which there was two-thirds agreement by the panel of 

judges, since this would represent a majority opinion; it 

was felt that 100 percent agreement between the judges 

would not be a realistic expectation. 

The questionnaire was submitted to the panel of 

judges with instructions to review each item in relation 

to: (1) pertinence and (2) clarity and conciseness. In 

addition, the judges were to choose the correct answer to 

each question and place each question in one of the 

following nine categories: (1) bathing the feet; (2) toe 

nails; (3) skin; (4) corns and calluses; (5) shoes; 
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{6) circulation; (7) inspecting the feet; (8) socks and 

hose; and (9) cuts and bruises (Rosenthal and Rosenthal 

1968; Lippard 1973). 

A copy of Panel Questionnaire I (See Appendix A) 

which consisted of fifty-six questions was mailed to each 

expert. Of the fifty-six questions submitted to the judges, 

forty-two of them were acceptable under the established 

criteria. The judges placed five or more questions in each 

of the categories: (1) bathing the feet, (2) toe nails, 

(3) shoes, and (4) cuts and bruises; and four questions 

each for (1) inspecting the feet and (2) socks and hose. 

The remaining three categories each received two questions. 

The judges made several comments regarding some of the 

questions and gave suggestions .for further questions. 

Following a review of the judges' comments and of the 

acceptable and non-acceptable questions, a second set of 

questions was prepared--Panel Questionnaire II (see Appendix 

B). This questionnaire consisted of fifteen questions 

which were based on the suggestions made by the panel of 

experts. Of these fifteen questions, eleven of them were 

acceptable to two of the three judges. Four of these 

questions were categorized under shoes, three questions 

under circulation, and two questions each under these 

categories: (1) skin and (2) corns and calluses. No other 
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categories received any new questions. There were no 

significant comments made by the judges nor did they offer 

any suggestions for other questions. 

A total of seventy-one questions were submitted to 

the panel of experts and fifty-three of them met the 

acceptable criteria. Because of the large number of 

questions available, it was decided to combine the nine 

categories into five as follows; (1) bathing and inspecting 

the feet; (2) corns, calluses, and toe nails; (3) cuts and 

bruises; ( 4) skin and circulation; and (.5) shoes, socks, 

and hose. Six questions from each category were selected 

using a table of random numbers; the questions were coded 

with a category number and were randomly arranged in the 

questionnaire. A total of thirty questions'were included 

in the final questionnaire. To avoid the placement of 

questions belonging in the same category in close proximity 

to each other, a table of random numbers was again utilized 

to ensure random placement of questions in the final 

questionnaire. It was decided that those subjects achieving 

a grade of 80 percent on the questionnaire would be 

considered to possess accurate knowledge of diabetic foot 

care. This criterion was chosen because: (1) the maximum 

number of missed questions would be six--a whole number-

which would simplify the statistics and (2) it was felt 
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that any subject who missed over six of the thirty questions 

should not be permitted to pass the test. 

The Pilot Study 

"The pilot study is the preliminary small-scale trial 

run of the research study" which is used to reveal problems 

that can be corrected before the actual study is begun 

(Treece and Treece 1973, p. 91). Abdellah and Levine (1965) 

believe that a pretest of the tool on subjects represen

tative of the actual study population is useful in order to 

assess the adequacy of the tool. A pretest also serves to 

check the reliability and validity of the tool (Treece and 

Treece 1973) • 

Six registered nurses who worked on a mixed medical

cardiac unit at a 508-bed proprietary, general hospital 

were included in the pilot study. The nurses were instructed 

to answer the questions but to also read each item carefully 

and to make comments and/or suggestions regarding vague or 

unclear directions, questions, or answers. In addition, 

each nurse was timed while she completed the questionnaire 

to determine if the time required for completion was 

excessive. All six subjects finished the test within ten 

minutes; upon questioning, the nurses agreed that the 

directions and questions were clear to them. They offered 

no suggestions and the questionnaire was not changed. 
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Procedure for Collection of Data 

Written permission (see Appendix C) was obtained from 

the two hospitals utilized in this study prior to the 

commencement of data collection. The permission was obtained 

through an interview with the Director of Nurses at the 

490-bed hospital and by writing a letter to the Director of 

Nurses at the 509-bed institution. In addition, each 

Director of Nurses was asked to identify the most appro

priate time for the distribution of the questionnaires. 

Each medical unit was visited several times; the 

visits were planned to coincide with the day, evening, and 

night shifts at both hospitals. At each visit a brief 

explanation was given to the staff nurses concerning the 

purpose of the study and the time required to complete the 

questionnaire. All of the questionnaires were completed 

while the researcher was physically present on the unit. 

The procedure was repeated on all of the medical units at 

both hospitals in order to reach as many staff nurses as 

possible. 

Data collection was terminated at the end of a two

week period in the Spring of 1975. A total of fifty-three 

subjects completed and returned the questionnaires; forty

three subjects met the acceptable criteria and were 

included in the study. Of the ten subjects who were 
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deleted, nine of them were not licensed as registered 

nurses in the State of Texas and one nurse's questionnaire 

was missing one page. 

Procedure for the Analysis of Data 

After the tests were scored a data sheet was prepared 

and delivered to the statistician. Several parametric and 

nonparametric statistical methods were applied to analyze 

the data. Parametric techniques are closely related to the 

distribution of data within the bell-shaped normal curve 

whereas nonparametric methods are applied when the study 

population does not fit into the bell-shaped normal curve 

(Treece and Treece 1973). 

A one-sample Student's t-test, a parametric method, 

was applied to test the hypothesis that the overall mean 

was 80 percent or less versus the alternative that the 

mean was greater than 80 percent. This Student's t-test 

compared the sample mean to the theoretical mean of 80 

percent (Ostle 1963). Chi-square was used to compare the 

test scores (on a pass/fail basis) between the nurses from 

the two hospital groups. Chi-square is a non-parametric 

test that "is commonly used in connection with data that 

are in the form of frequencies.. (Treece and Treece 1973, 

p. 217). 
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An analysis of variance using the F-test was used to 

determine if a nurse's accurate knowledge of diabetic foot 

care was influenced by age or level of education. The 

F-test is a parametric method that "is used to determine 

the probability that a particular variable, or factor, is 

influencing the results" (Treece and Treece 1973, p. 220). 

The Pearson product moment correlation (Pearson r) 

was used to determine if a nurse's accurate knowledge of 

diabetic foot care was related to the number of years the 

subject had been employed as a registered nurse. The corre

lation coefficient, a parametric method, "is a sununary 

measure, not a test of significance" (Abdellah and Levine 

1965, p. 356). "The Pearson correlation coefficient is 

best considered to be a ratio which indicates the degree to 

which variation in one variable is associated with variation 

in another variable" (Hardyck and Petrinovich 1969, p. 207). 

A Student's t-test was used to determine the significance 

of the correlation coefficient. 

Sununary 

This non-experimental study derived its population 

from registered nurses employed as staff nurses on the 

medical units of two hospitals. A questionnaire, which was 

developed with the aid of a panel of judges, was the tool 

used in this study and consisted of thirty questions which 
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dealt with diabetic foot care. Of the fifty-three question

naires that were administered and returned, forty-three of 

them were used in this study. Both parametric and non

parametric methods of statistical analysis were used to 

interpret the data. 



CHAPTER IV 

ANALYSIS OF DATA 

Introduction 

This study was concerned with assessing registered 

nurses' knowledge of diabetic foot care, This chapter 

contains the analysis and interpretation of data obtained 

from forty-three registered nurses. The data will also 

be analyzed to determine if the nurse's test score was 

influenced by: (1) age, (2) level of nursing education, 

and (3) the number of years of employment as a registered· 

nurse. An examination of the separate categories in the 

test will be presented showing the nurses' knowledge of 

five areas of diabetic foot care. Appropriate tables will 

be included throughout the chapter. 

Description of the Sample Population 

The sample population represented in this study 

consisted of forty-three registered nurses who were employed 

at two general hospitals located in a large metropolitan 

city. These registered nurses worked as staff nurses on 

medical units. 

All of the nurses were registered in the State of 

Texas and all were female. Of the forty-three nurses, 

- 100 -
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76.74 percent worked fulltime and 23.25 percent worked 

parttime. Over 90 percent of the nurses were permanently 

assigned to a medical unit. Only two nurses worked in 

float positions and two nurses did not provide information 

about their work schedules. 

The year of graduation from nursing school of the 

sample population is summarized in Table 1. Table 1 

indicates that the majority of the nurses, 55.81 percent, 

graduated after 1970. Table 1 reveals that seven nurses 

graduated in the 1940's, three nurses in the 1950's, and 

seven nurses in the 1960's. Two nurses did not provide 

this information. 

TABLE 1 

YEAR OF GRADUATION FROM NURSING SCHOOL 
OF THE SAMPLE POPULATION 

Year of Number in Percent 
Graduation Each Group of Total 

1940 - 1949 7 16.28 

1950 - 1959 3 6.98 

1960 - 1969 7 16.28 

1970 - 1974 24 55.81 

No Answer 2 4.65 

Total 43 100.00 
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In Table 2, the sample population is divided into two 

hospital groups. Of the forty-three nurses, twenty-one 

worked in the 490-bed hospital and twenty-two nurses were 

employed at the 508-bed institution. 

TABLE 2 

DISTRIBUTION OF THE SAMPLE POPULATION 
ACCORDING TO HOSPITAL GROUP 

Hospital Number in Percent 
Group Each Group of Total 

I 21 48.84 

II 22 51.16 

Total 43 100.00 

Presentation of the Findings 

The Diabetic Foot Care Questionnaire was completed 

and returned by forty-three registered nurses. The 

questionnaire contained thirty multiple-choice items, each 

question having three alternatives and only one answer. 

The thirty questions were divided into five categories of 

diabetic foot care; six questions were included in each 

category. The five categories were: (1) bathing and 

inspecting the feet; (2) corns, calluses, and toe nails; 

(3) cuts and bruises; (4) skin and circulation; and (5) 

shoes, socks, and hose. 

-
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The tests were scored using 80 percent as the 

criterion necessary for passing the test. The number of 

subjects who passed were counted as were the number of 

nurses who failed the test. 

Hypothesis One 

For the purposes of this study the first hypothesis 

was that registered nurses do not possess accurate knowl-

edge of diabetic foot care. Table 3, which shows the grade 

distribution of the nurses, reveals that 79.07 percent of 

the nurses passed the test by scoring 80 percent or better, 

and that 20.93 percent failed it or scored less than 80 

percent. The mean score was 85.36 percent. 

TABLE 3 

GRADE DISTRIBUTION OF THE NURSES 

Grade in Number in Percent· 
Per Cent Each Group of Total 

100.00 2 4.65 
96.67 5 11.63 
93.34 4 9.30 
90.01 6 13.95 
86.68 6 13.95 
83.35 4 9.30 
80.02 7 16.28 
76.69 4 9.30 
73.36 4 9.30 
60.04 1 2.33 

Total 43 100.00 
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A one-sample Student's t-test was applied. Since the 

test statistic was significant at the 0.05 level of 

significance, the first hypothesis was rejected. It was 

concluded that registered nurses do possess accurate 

knowledge of diabetic foot care. 

The Chi-square test was applied to determine if there 

was a relationship between the nurses' accurate knowledge 

of diabetic foot care and the institution in which they 

were employed. Table 4 summarizes the pass/fail status of 

the two groups of nurses. Of the twenty-one nurses in 

hospital group I, the 490-bed institution, eighteen nurses 

passed the test and three failed it. Of the twenty-two 

nurses in hospital Group II, the 508-bed institution, 

sixteen nurses passed the test and six failed it. The 

Chi-square was 1.09 with 1 degree of freedom. Although the 

number of nurses from hospital group II who failed the test 

were twice that of Group I, this difference was not signif

icant at the 0.05 level of significance. 

The data were analyzed separately for each hospital 

group in every category to determine if a difference 

existed between the nurses from the two institutions. Since 

the difference between the two groups was not significant 

in any of the categories, no further comparisons between 

the two groups will be presented. 
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TABLE 4 

DISTRIBUTION OF PASS/FAIL STATUS AND PERCENTAGES 
FOR THE TWO GROUPS OF NURSES 

Hospital 
Group Passed Failed Total 

I 18 3 21 

85.71% 14.29% 100% 

II 16 6 22 

72.73% 27.29% 100% 

Calculated Chi-square= 1.09, with 1 df, p < 0.30. 

Hypothesis Two 

For the purposes of this study the second hypothesis 

was that there is no significant difference between the 

age groups of the registered nurses with respect to their 

accurate knowledge of diabetic foot care. Table 5 shows 

the distribution of the nurses according to age groups 

and reveals that a majority of the nurses, 67.44 percent, 

were between the ages of twenty and twenty-nine. Only 4.65 

percent of the nurses were in their thirties. The remainder 

of the nurses, 27.91 percent, were over forty years of age. 

Table 6 presents the distribution of the nurses by 

age group and pass/fail status. Of the twenty-nine nurses 

between the ages of twenty and twenty-nine, twenty-one nurses 

passed the test by scoring 80 percent or better and eight 
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TABLE 5 

DISTRIBUTION OF THE NURSES BY AGE GROUP 

Age Group Number in Percent 
in Years Each Group of Total 

20 - 29 29 67.44 

30 - 39 2 4.65 

40+ 12 27.91 

Total 43 100.00 

nurses failed it or scored less than 80 percent. The mean 

score for the nurses aged twenty to twenty-nine was 83.81 

percent. Only one nurse over the age of forty failed the 

test, scoring 73.36 percent. The remaining thirteen nurses 

passed the test: two were in their thirties and eleven were 

over forty years of age. The mean score for the nurses 

aged thirty to thirty-nine was 85.02 percent and for the 

nurses over the age of forty, 89.18 percent. It is 

interesting to note that as the nurses' age increased, so 

did their average mean score; however, the F-ratio showed 

the finding was not significant. 

The F-ratio obtained from the analysis of variance 

was 1.65. The F-statistic was not significant at the 0.05 

level of significance. The second hypothesis was not 
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rejected, although the lowest average score was associated 

with the twenty to twenty-nine age group and the highest 

average score was associated with the over forty age group. 

Age Group 

TABLE 6 

DISTRIBUTION OF THE NURSES BY AGE GROUP 
AND PASS/FAIL STATUS 

Numbe~r in Each Group 
in Years Passed Failed Total 

20 - 29 21 8 29 

30 - 39 2 0 2 

40+ 11 1 12 

Total 34 9 43 

Hypothesis Three 

For the purposes of this study the third hypothesis 

was that there is no significant relationship between the 

basic nursing preparation of registered nurses and their 

accurate knowledge of diabetic foot care. Table 7 

summarizes the type of basic nursing educational program 

the nurses attended. Almost 14 percent of the nurses 

graduated from an associate degree program. The number of 

nurses who graduated from diploma and baccalaureate programs 

was identical: 39.53 percent from each program. Two of 
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the nurses indicated they graduated from "other" nursing 

programs and one nurse did not provide this information. 

TABLE 7 

DISTRIBUTION OF THE NURSES BY TYPE OF 
BASIC NURSING EDUCATIONAL PROGRAM 

Number in 
Type of Program Each Group 

Associate Degree 6 

Diploma 17 

Baccalaureate 17 

Other 2 

No Answer 1 

Total 43 

Percent 
of Total 

13.95 

39.53 

39.53 

4.65 

2.33 

100.00 

A large percentage of the nurses, 76.74 percent, 

attended nursing school in the United States while 23.25 

percent did not. However, all of the nurses were licensed 

to practice as registered nurses in the State of Texas. 

Table 8 presents the distribution of the nurses by 

type of basic nursing education program and pass/fail 

status. Of the six associate degree graduates, five passed 

the test and one failed it. The mean score for the 

associate degree nurses was 87.23 percent. It is interesting 

to note that the two nurses who scored 100 percent on the 
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test were graduates of associate degree programs: one 

graduated in 1966 and the other in 1971. 

TABLE 8 

DISTRIBUTION OF THE NURSES BY TYPE OF BASIC NURSING 
EDUCATIONAL PROGRAM AND PASS/FAIL STATUS 

Number in Each Group 
Type of Program Passed Fa~ led Total 

Associate Degree 5 1 6 

Diploma 13 4 17 

Baccalaureate 14 3 17 

Other 2 0 2 

No Answer 0 1 1 

Total 34 9 43 

Of the seventeen diploma graduates, thirteen nurses 

passed the test and four failed it. The mean score for the 

diploma graduates was 85.90 percent. Fourteen of the 

seventeen baccalaureate graduates passed the test and three 

failed it. The mean score for the baccalaureate graduates 

was 84.72 percent. Both of the graduates from "other" 

programs passed the test; their mean score was 85.02 percent. 

One nurse did not indicate her level of education; she 

failed with a score of 76.69 percent. 
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The F-ratio from the analysis of variance was 0.12 

with 3 degrees of freedom. The F-statistic was not 

significant at the 0.05 level of significance. The third 

hypothesis was accepted. 

Hypothesis Four 

For the purposes of this study the fourth and last 

hypothesis was that there is no significant relationship 

between the nurses' number of years of employment as a 

registered nurse and their accurate knowledge of diabetic 

foot care. Table 9 summarizes the number of years each 

subject had been employed as a registered nurse. Fourteen 

percent of the nurses had worked for under one year as a 

registered nurse. Almost half of the nurses, 48.84 percent, 

had been employed as registered nurses for a period of one 

to five years. Two of the nurses did not provide this 

information. The remaining 33 percent of the nurses had 

worked from eleven to thirty-three years. The mean number 

of years a subject had been employed as a registered nurse 

was 6.14 years. 

Table 10 presents the distribution of the nurses by 

number of years of employment as a registered nurse and 

pass/fail status. As can be seen in Table 10, the nurses 

who failed the test had been actively employed for varying 

periods of time. One nurse had even been employed for over 
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twenty-one years. Four of the nine nurses who failed the 

test had less than five years of experience. None of the 

nurses with eleven to twenty years of experience failed the 

test. 

TABLE 9 

NUMBER OF YEARS OF EMPLOYMENT AS A 
REGISTERED NURSE 

Years of Number in 
Employment Each Group 

Under 1 6 

1 - 5 21 

6 - 10 8 

11 - 15 2 

16 - 20 1 

21 + 3 

No Answer 2 

Total 43 

Percent 
of Total 

13.95 

48.84 

18.60 

4.65 

2.33 

6.98 

4.65 

100.00 

The correlation coefficient for testing the fourth 

hypothesis was 0.211. This correlation was not significantly 

different from 0 at the 0.05 level of significance using an 

appropriate student's t-test. The fourth hypothesis was not 

rejected. 
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TABLE 10 

DISTRIBUTION OF THE NURSES BY NUMBER OF YEARS 
OF EMPLOYMENT AS A REGISTERED NURSE AND 

PASS/FAIL STATUS 

Years of 
Employment 

Under 1 

1 - 5 

6 - 10 

11 - 15 

16 - 20 

21 + 

No Answer 

Total 

Passed 

4 

17 

6 

2 

1 

2 

2 

34 

Number in Each Group 
Fa1.led 

2 

4 

2 

0 

0 

1 

0 

9 

Additional Findings 

Total 

6 

21 

8 

2 

1 

3 

2 

43 

Three additional factors were considered in this study 

to determine if these items influenced the nurses' kn?wledge 

of diabetic foot care. They were: (1) the percentage of the 

nurse's career spent caring for diabetic patientsf (2) the 

nurse's knowledge of a diagnosis of diabetes mellitus in 

self, relatives, and/or friends: and (3) recent attendance 

of a program on diabetes mellitus that included diabetic 

foot care. 
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Providing Care for Diabetic Patients 

It was felt that the nurses who had spent more time 

providing physical care to diabetic patients would possess 

an accurate knowledge of diabetic foot care. Table 11 

presents the percentage of the nurses' career spent caring 

for diabetic patients. As Table 11 shows, 37.21 percent 

of the nurses had spent less than one-fourth of their 

nursing careers caring for diabetic patients. Almost 42 

percent of the nurses had spent over half of their nursing 

careers caring for diabetic patients. Only three nurses 

indicated they had spent all of their nursing careers caring 

for diabetic patients. 

TABLE 11 

PERCENTAGE OF THE NURSES' CAREER SPENT 
CARING FOR DIABETIC PATIENTS 

Time Spent Caring Number in Percent 
for Diabetics Each Group of Total 

Under 25% 16 37.21 

26% - 49% 6 13.95 

50% - 74% 9 20.93 

75% - 99% 9 20.93 

100% 3 6.98 

Total 43 100.00 
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Table 12 summarizes the percentage of the nurses' 

career spent caring for diabetic patients and pass/fail 

status. As can be seen in Table 12, the nine nurses who 

failed the test are almost evenly distributed throughout all 

of the categories except the last one. None of the nurses 

who had spent all of their nursing careers caring for 

diabetic patients failed the test. Since these nurses had 

spent a considerable portion of their careers working with 

diabetics, they probably were cognizant of the self-care 

techniques a person with diabetes must practice. It is 

interesting to note that fourteen of the thirty-four nurses 

who passed the test had spent less than one-fourth of their 

nursing careers caring for diabetic patients. Chi-square 

analysis of the data in Table 12 resulted in a test 

statistic not significant at the 0.05 level. Thus, the 

amount of time the nurse had spent caring for diabetic 

patients did not seem to influence her knowledge of diabetic 

foot care. 

Table 13 presents the number of years of employment 

as a registered nurse and percentage of active nursing 

career spent caring for diabetic patients. Table 13 

reveals that the number of nurses with less than five years 

of experience had spent varying portions of their nursing 

careers caring for diabetic patients. The majority of the 
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nurses with over six years of experience had generally spent 

less than one-fourth of their nursing careers caring for 

diabetic patients. 

TABLE 12 

PERCENTAGE OF THE NURSES' CAREER SPENT CARING FOR 
DIABETIC PATIENTS AND PASS/FAIL STATUS 

Time Spent Caring Number in Each Group 
for Diabetics Passed Fa1led Total 

Under 25% 14 2 16 

26% - 49% 3 3 6 

50% - 74% 7 2 9 

75% - 99% 7 2 9 

100% 3 0 3 

Total 34 9 43 

Calculated chi-square = 4.56, with 4 df, p < 0.30. 

A distribution of the nurses by number of years of 

employment as a registered nurse, percentage of active 

nursing career spent caring for diabetic patients, and pass/ 

fail status appears in Table 14. Table 14 reveals that 

the nurses' length of employment either in years of 

employment as a registered nurse or in percentage of active 

nursing career spent caring for diabetic patients, did not 
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seem to influence the subjects' knowledge of diabetic 

foot care. 

TABLE 13 

NUMBER OF YEARS OF EMPLOYMENT AS A REGISTERED NURSE 
AND PERCENTAGE OF ACTIVE NURSING CAREER SPENT 

CARING FOR DIABETIC PATIENTS 

Number in Each Group 
Years of Under 25 26 - 49 50 - 74 75 - 99 100 

Employment Percent* Percent* Percent* Percent* Percent* 

Under 1 1 1 3 1 0 

1 - 5 5 4 4 6 2 

6 - 10 4 0 2 2 0 

11 - 15 2 0 0 0 0 

16 - 20 1 0 0 0 0 

21 + 2 1 0 0 0 

No Answer 1 0 0 0 1 

*Percentage of active nursing career spent caring for 
diabetic patients. 



Years of 
Employment 

Under 1 

1 - 5 

6 - 10 

11 - 15 

16 - 20 

21 + 

No Answer 

TABLE 14 

DISTRIBUTION OF THE NURSES BY NUMBER OF YEARS OF EMPLOYMENT 
AS A REGISTERED NURSE, PERCENTAGE OF ACTIVE NURSING 

CAREER SPENT CARING FOR DIABETIC PATIENTS, 
AND PASS/FAIL STATUS 

Percentage of Active Nursing Career Spent Caring for Diabetic Patients 

Under 25 
Percent 26-49 Percent 50-74 Percent 75-99 Percent 100 Percent 

Passed Fa~ led Passed Fa~ led Passed Fa~ led Passed Failed Passed Failed 

1 0 0 1 3 0 0 1 0 0 

5 0 2 2 3 1 5 1 2 0 

3 1 0 0 1 1 2 0 0 0 

2 0 0 0 0 0 0 0 0 0 

1 0 0 0 0 0 0 0 0 0 

1 1 1 0 0 0 0 0 0 0 

1 0 0 0 0 0 0 0 1 0 

....... 

....... 
~ 
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A Diagnosis of Diabetes Mellitus 

It was felt that a nurse who was a diabetic or who 

had relatives or friends who were diabetic would possess 

an accurate knowledge of diabetic foot care. Table 15 

presents the number of nurses who had relatives or friends 

who had a diagnosis of diabetes mellitus. Since none of the 

nurses were diabetic, they were not included in Table 15. 

Of the forty-three nurses, ten had relatives with diabetes 

and thirty-two nurses did not; one nurse did not provide 

this information. Of the forty-three nurses, eleven had 

friends who had diabetes and thirty-one nurses did not; 

one nurse did not provide this information. None of the 

nurses indicated that they had both relatives and friends 

with diabetes mellitus. 

TABLE 15 

KNOWN DIAGNOSIS OF DIABETES MELLITUS BY THE NURSE 
IN RELATIVES OR FRIENDS 

Groups 
Relatives Friends 

No No 
Yes No Answer Yes No Answer 

Number in 
Each Group 10 32 1 11 31 1 

Percent 
of Total 23.25 7 4. 41 2.33 25.58 72.09 2.33 
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Of the nine nurses who failed the test, seven did not 

have relatives with diabetes and two nurses did have such 

relatives. Eight of the nurses who failed the test did not 

know of any friends with diabetes. The remaining nurse who 

failed the test indicated that she knew friends who had 

diabetes. Since most of the nurses who failed the test 

neither had relatives nor friends with diabetes, it is 

possible that this factor may have influenced the nurses' 

knowledge of diabetic foot care. The nurses may have 

acquired some knowledge of diabetic foot care while inter

acting with diabetic relatives or friends. 

An Educational Program on Diabetes Mellitus 

Since most hospitals usually have active in-service 

departments, it was felt that some of the nurses may have 

attended a program on diabetes mellitus, either in their 

present hospital or in another institution. It was felt 

that the nurses who had attended a program on diabetes 

mellitus that included diabetic foot care would possess an 

accurate knowledge of diabetic foot care. 

Table 16 summarizes the nurses' attendance of a 

program on diabetes mellitus that included diabetic foot 

care. Almost half of the nurses had never attended a 

program on diabetes that had included diabetic foot care. 

Over 40 percent of the nurses indicated they had attended 
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such a program over one year ago. Two of the nurses had 

attended a program within six months and two nurses within 

one year. 

TABLE 16 

ATTENDANCE OF A PROGRAM ON DIABETES MELLITUS* 

Attendance Number in Percent 
of Program Each Group of Total 

Never 21 48.84 

Within 6 months 2 4.65 

6 months - 1 year 2 4.65 

Over 1 year 18 41.86 

Total 43 100.00 

*A program on diabetes mellitus that included diabetic 
foot care. 

A distribution of the nurses' pass/fail status and 

their attendance of a program on diabetes mellitus that had 

included diabetic foot care appears in Table 17. Six of 

the twenty-one nurses who had never attended such a program 

failed the test. The other three nurses who failed the test 

had attended such a program over one year ago. However, note 

in Table 17 that fifteen passed the test and had never 

attended a program on diabetes and the same number of nurses 

who had attended such a program over one year ago also passed 
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the test. Chi-square analysis of the data in Table 17 

yielded a test statistic not significant at the 0.05 level. 

Thus, the nurse's attendance at such a program does not 

seem to be necessary for the nurse to possess an accurate 

knowledge of diabetic foot care. 

TABLE 17 

DISTRIBUTION OF PASS/FAIL STATUS AND ATTENDANCE 
OF A PROGRAM ON DIABETES MELLITUS* 

Attendance Number in Each Group 
of Program Passed Failed 

Never 15 6 

Within six months 2 0 

Six months - 1 year 2 0 

Over 1 year 15 3 

Total 34 9 

Total 

21 

2 

2 

18 

43 

*A program on diabetes mellitus that included diabetic 
foot care. 

Calculated chi-square= 2.00 with 3 df, p < 0.70. 

Description of the Findings of 
the Five Categories 

Five areas of diabetic foot care were included in 

the Diabetic Foot Care Questionnaire. The five areas were: 

(1) bathing and inspecting the feet; (2) corns, calluses, 

and toe nails; (3) cuts and bruises; (4) skin and 
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circulation; and (5) shoes, socks, and hose. Six questions 

from each category were included in the questionnaire. Each 

category was scored to determine the number of correct 

responses made by the nurses. 

Category One: Bathing and Inspecting the Feet 

A summary of the distribution of the correct responses 

to the questions in the first category is found in Table 18. 

As can be seen, Table 18 reveals that over half of the 

nurses responded correctly to the six questions in Category 

One. None of the nurses missed four or more of the questions 

concerned with bathing and inspecting the feet. The mean 

number of correct responses was 5.49. 

TABLE 18 

DISTRIBUTION OF CORRECT RESPONSES TO THE 
QUESTIONS IN CATEGORY ONE* 

Number of Correct Number of Nurses 
Responses in Each Group 

1 0 

2 0 

3 1 

4 3 

5 13 

6 26 

Total 43 

*Bathing and inspecting the feet. 

Percent 
of Total 

0.00 

0.00 

2.33 

6.98 

30.23 

60.23 

100.00 
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Category Two: Corns, Calluses, and Toe Nails 

The distribution of correct responses to the questions 

in the second category is presented in Table 19. Almost 

40 percent of the nurses obtained correct responses for all 

six questions in Category Two. None of the nurses missed 

four or more questions in Category Two. The mean number of 

correct responses was 5.00. 

TABLE 19 

DISTRIBUTION OF CORRECT RESPONSES TO THE 
QUESTIONS IN CATEGORY TWO* 

Number of Correct Number of Nurses 
Responses in Each Group 

1 0 

2 0 

3 4 

4 9 

5 13 

6 17 

Total 43 

*Corns, calluses, and toe nails. 

Percent 
of Total 

0.00 

0.00 

9.30 

20.93 

30.23 

39.53 

100.00 
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Category Three: Cuts and Bruises 

The distribution of correct responses to the questions 

in Category Three is presented in Table 20. Only 27.91 

percent of the nurses responded correctly to all six ques-

tions in Category Three. The majority of the nurses, 72.09 

percent, missed at least one question in the "cuts and 

bruises" category. Although one nurse missed five of the 

six questions, none of the nurses missed all of the items 

in this category. The mean number of correct responses was 

4.44. 

TABLE 20 

DISTRIBUTION OF CORRECT RESPONSES TO THE 
QUESTIONS IN CATEGORY THREE* 

Number of Correct Number of Nurses 
Responses in Each Group 

1 1 

2 1 

3 6 

4 17 

5 6 

6 12 

Total 43 

*Cuts and bruises. 

Percent 
of Total 

2.33 

2.33 

13.95 

39.53 

13.95 

27.91 

100.00 
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Category Four: Skin and Circulation 

The distribution of correct responses to the questions 

in Category Four appears in Table 21. Over 50 percent of 

the nurses responded correctly to the questions in Category 

Four. None of the nurses missed more than three of the 

questions in this category. The mean number of correct 

responses was 5.44. 

TABLE 21 

DISTRIBUTION OF CORRECT RESPONSES TO THE 
QUESTIONS IN CATEGORY FOUR* 

Number of Correct Number of Nurses 
Responses in Each Group 

1 0 

2 0 

3 0 

4 3 

5 18 

6 22 

Total 43 

*Skin and circulation. 

Category Five: Shoes, Socks, and Hose 

Percent 
of Total 

0.00 

0.00 

0.00 

6.98 

41.86 

51.16 

100.00 

The distribution of correct responses to the questions 

in Category Five is summarized in Table 22. Over 45 percent 
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of the nurses answered all six questions correctly. None 

of the nurses missed more than four questions in Category 

Five. The mean number of correct responses was 5.23. 

Number of 

TABLE 22 

DISTRIBUTION OF CORRECT RESPONSES TO THE 
QUESTIONS IN CATEGORY FIVE* 

Correct Number of Nurses 
Responses in Each Group 

1 0 

2 0 

3 1 

4 8 

5 14 

6 20 

Total 43 

*Shoes, socks, and hose. 

Summary 

Percent 
of Total 

0.00 

0.00 

2.33 

18.60 

32.56 

46.51 

100.00 

Chapter IV has presented an analysis and interpre-

tation of the findings of this study. An analysis of the 

data revealed that registered nurses possess accurate 

knowledge of diabetic foot care. The data also indicated 

that the nurse's age, level of education, or number of 

years of experience as a registered nurse did not seem to 
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influence the nurses' score. Other findings revealed that 

the nurses' test score was not influenced by: (1) the 

number of years the nurse had spent caring for diabetics 

or (2) the nurses' attendance of a program on diabetes 

that included foot care. The data indicated that most of 

the nurses who had diabetic relatives or friends scored 

80 percent or better on the test. A description of the 

nurses' knowledge of five categories of diabetic foot care 

was also presented in this chapter. 



CHAPTER V 

SUMMARY, RECOMMENDATIONS, IMPLICATIONS 

AND CONCLUSIONS 

Introduction 

This study was conducted in order to determine if 

registered nurses possess accurate knowledge of diabetic 

foot care. It also attempted to determine if the nurse's 

score was influenced by: (1) age, (2) level of education, 

and (3) number of years of experience as a registered 

nurse. This chapter contains a summary of the study 

findings and their implications, recommendations for 

further studies, and the conclusions of this study. 

Summary 

The Diabetic Foot Care Questionnaire was developed 

for this study; the questions, which were constructed from 

the available literature concerning diabetic foot care, 

were reviewed by a panel of judges. The final questionnaire 

contained thirty questions, six from each of the following 

categories: (1) bathing and inspecting the feet; (2) corns, 

calluses, and toe nails; (3) cuts and bruises; (4) skin 

and circulation; and (5) shoes, socks, and hose. 
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Six registered nurses who worked as staff nurses on 

a mixed medical-cardiac unit participated in a pilot study, 

which was conducted to test the questionnaire. The pilot 

study revealed that the questionnaire did not need to 

be changed. 

The sample population consisted of forty-three 

registered nurses with common characteristics; (1) all 

were registered in the State of Texas; (2) all were employed 

as staff nurses on medical units; (3) all provided total 

patient care to hospitalized in-patients; and (4) all were 

female. The nurses were employed in two general,proprietary 

hospitals located in a metropolitan city. 

The tests were scored to determine the number of 

nurses who passed or failed the test. A one-sample Student's 

t-test was applied to test the hypothesis that the overall 

mean was 80 percent or less versus the alternative that 

the mean was greater than 80 percent. 

It was determined that the registered nurses included 

in this study possessed accurate knowledge of diabetic foot 

care. Various statistical methods determined that the 

nurses' test score was not significantly influenced by (1) 

age, (2) level of education, or (3) number of years of 

employment as a registered nurse. 
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Three additional factors were considered to determine 

if they influenced the nurse's test score. The factors 

were: (1) the nurse's number of years of experience as 

a registered nurse caring for diabetic patients; (2) the 

nurse's knowledge of a diagnosis of diabetes mellitus in 

relatives or friends; and (3) the nurse's attendance at a 

program on diabetes that included foot care. It was 

determined that only one factor seemed to influence the 

nurses' test score: those nurses who had diabetic relatives 

or friends tended to score 80 percent or better on the 

test. The other factors did not seem to influence the 

nurses' test score. 

An examination of the five categories of diabetic 

foot care included in the questionnaire was done to 

determine the number of correct responses made by the 

nurses. The results were: (1) over half of the nurses 

responded correctly to all of the questions under "bathing 

and inspecting the feet" and "skin and circulation i" 

(2) only twelve of the forty-three nurses responded 

correctly to all six items under "cuts and bruises;" and 

(3) over one-third of the nurses responded correctly to 

all of the questions under "corns, calluses, and toe nails" 

and "shoes, socks, and hose." 
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Recommendations 

Based on the findings of this study, the following 

recommendations are suggested for further research: 

1. Replication studies be conducted in various 

geographic locations to determine if the findings are 

consistent. 

2. Studies be conducted using registered nurses and 

a longer version of the Diabetic Foot Care Questionnaire to 

determine if the test scores are consistent with the 

findings of this study. 

3. A larger population of nurses be included in future 

studies to determine if there is a difference in the test 

scores. 

4. Further studies be conducted using staff nurses 

who are employed on surgical units and who provide total 

patient care to determine if they possess accurate knowledge 

of diabetic foot care. 

5. Studies be conducted using staff nurses who work 

on medical and/or surgical units and who do not provide 

total patient care to determine if they possess accurate 

knowledge of diabetic foot care. 

6. Studies be conducted using clinic nurses, public 

health nurses, and office nurses to determine if they 

possess accurate knowledge of diabetic foot care. 



- 132 -

7. A study be conducted using licensed vocational 

nurses to determine if they possess accurate knowledge of 

diabetic foot care. 

8. Further studies be conducted to determine if 

registered nurses teach proper foot care to diabetic 

patients. If they do not, then studies should be conducted 

to determine why nurses do not conduct such teaching. 

9. Studies using adult diabetic patients should be· 

conducted to determine if they have been taught foot care 

techniques and who has performed t~e teaching. 

10. Studies using adult diabetic patients should be 

conducted to determine their level of knowledge regarding 

foot care practices. 

11. Studies be conducted using adult diabetic patients 

to determine how they actually care for their feet. 

12. Studies be conducted using adult diabetic patients 

to determine if there is a correlation between the patient's 

level of knowledge regarding foot care practices and how 

they actually care for their feet. 

13. Further studies be conducted using adult diabetic 

patients to determine if teaching them foot care techniques 

decreases the number of diabetics admitted to hospitals 

with lower extremity pathology. 
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14. A study be conducted to administer the Diabetic 

Foot Care Questionnaire to literate adult diabetic patients 

to determine if they possess accurate knowledge of 

diabetic foot care. 

Implications 

The findings of this study have implications for 

nursing education, nursing practice, continuing education, 

and education of diabetic patients. The implications for 

each group will be discussed separately. 

Nursing Education 

The findings of this study seem to indicate that 

undergraduate nursing students are receiving adequate 

instruction in diabetic foot care. Nevertheless, the study 

findings still have implications for all types of nursing 

education programs, but especially for the three types of 

undergraduate nursing programs that prepare nurses qualified 

for licensure as registered nurses. 

All undergraduate students should receive classes in 

the proper nursing care of diabetic patients implementing 

the principles of pathophysiology; diabetic foot care 

should be included in these classes. Students in associate 

degree programs should receive instruction on the basic 

bedside nursing techniques diabetics require; special 
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emphasis could be placed on the foot care measures diabetic 

patients must practice in order to avert the development of 

lower extremity pathology. Students in diploma and 

1
baccalaureate programs need to receive instruction in how 

to teach and what to teach diabetic patients regarding 

self-care techniques, including foot care. Undergraduate 

students in baccalaureate programs should: (1) attend 

classes in principles of learning and teaching; (2) develop 

and implement one or more teaching plans on foot care for 

one or more diabetic patients; (3) conduct at least one 

class for one or more diabetics either individually or 

with a group of students; and (4) prepare a written 

evaluation concerning the teaching that occurred and how 

it affected the patient's behavior. With this experience, 

the student as a graduate nurse would be able to plan and 

implement teaching sessions or classes for patients and 

would be in a position to teach others how to carry out 

such a program. 

Instructors in vocational nursing schools should 

teach vocational nursing students: (1) the basic patho

physiology of diabetes mellitus; (2) the basic principles 

of diabetic foot care; (3) the signs and symptoms of 

pathological changes that occur in the lower extremities in 

patients with diabetes; (4) how to report such signs and 
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symptoms to the registered nurse, charge nurse, and/or 

physician; and (5) what to tell patients regarding foot 

self-care techniques. The instructors need to emphasize 

that, upon graduation, the licensed vocational nurse should 

receive guidance from a registered nurse, a charge nurse, 

and/or a physician regarding the foot care needs of 

individual diabetic patients. 

Nursing Practice 

The findings of this study have implications for 

nursing practice. Professional nurses should be encouraged 

to actively participate in patient education. Nurses 

employed in hospitals, doctor's offices, clinics, and 

community health agencies should be aware that diabetic 

patients need to learn foot self-care techniques in order 

to help prevent lower extremity complications. Nurses 

need to know what constitutes proper diabetic foot care 

and how to teach it to patients and their families. It is 

within the domain of the registered nurse to plan and 

teach classes on diabetic foot care for the benefit of 

diabetic patients and their families and for other nurses-

both registered nurses and vocational nurses. 

A diabetes clinical nurse specialist could be utilized 

to implement diabetic teaching programs for: (1) in-patients 

and out-patients in hospitals; (2) clinic patients in 



- 136 -

hospitals or community agencies; and (3) diabetic patients 

and their families in the community under the auspices of 

the American Diabetes Association. The clinical specialist 

could prepare an attractive diabetic foot care booklet in 

English and Spanish for the use of patients and their 

families and a guide nurses could utilize to h~lp them teach 

foot care to patients. In addition, visual aids could be 

prepared, such as slides, posters 1 or bulletin boards, to 

help teach foot care; these visual aids would help teach 

people who cannot read or who speak a language other than 

English or Spanish. A tape might be prepared to educate 

the partially blind or blind diabetic. 

Continuing Education 

The findings of this study have irr~plications for 

continuing education. Hospitals, community health agencies, 

and other health-care institutions who provide nursing 

care for diabetics should be aware that in-service education 

for nursing personnel is needed; classes on diabetes 

mellitus, how to teach self-care skills to patients and 

their families, and what to teach specific patients should 

be included. Nurses need to be aware that diabetics need 

to be taught self-care skills. In-service education 

departments should design classes fer nurses on how to plan 

and implement teaching programs for diabetics. 
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Continuing education could also be accomplished by 

enrolling in courses on teaching patients and on diabetes 

mellitus that included foot care. These courses, which 

should be assigned credit hours, could be offered by local 

nursing schools. Continuing education could also be 

obtained by attending seminars on diabetes mellitus offered 

by professional organizations, such as the American Diabetes 

Association and the American Association of Diabetes 

Educators. These seminars should be approved by the state 

Continuing Education Recognition Program (CERP) so that the 

participants may obtain points for attending the programs. 

Education of Diabetic Patients 

The findings of this study have implications for the 

education of patients who have diabetes mellitus, especially 

if they are adults. Diabetic patients and their families 

need to receive instruction in proper foot care techniques. 

Community hospitals and other community health agencies 

should provide classes for diabetic patients and their 

families. In addition, the local unit of the American 

Diabetes Association should have an active layman society 

which caters to the needs of its membership. The association 

should distribute diabetic foot care literature to diabetics 

and their families. In addition, the association could 

provide diabetics with the names of podiatrists and other 
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health professionals when special health services are 

required by diabetic members. 

Conclusions 

This study was conducted to determine if registered 

nurses possess accurate knowledge of diabetic foot care. 

An instrument was developed to test the nurse's knowledge 

of acceptable diabetic foot care techniques. The findings 

of this study lead to the following conclusions: 

1. The majority of the registered nurses who 

participated in this study possessed accurate knowledge 

of diabetic foot care. 

2. The nurse's age did not significantly influence 

the test score. 

3. The nurse's level of education did not influence 

the test score. 

4. The nurse's number of years of employment as a 

registered nurse was not related to the test score. 

5. The amount of time a nurse had spent caring for 

diabetic patients did not influence the test score. 

6. The nurse's number of years of employment as a 

registered nurse caring for diabetic patients did not 

influence the test score. 

7. The nurse's test score was influenced in a 

positive manner if the nurse had diabetic relatives or friends. 
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8. The nurse's attendance or non-attendance at a 

program on diabetes mellitus that included diabetic foot 

care did not influence the test score. 

9. More nurses missed questions on "cuts and 

bruises" than any other category. 

10. More than half of the nurses obtained correct 

responses to all of the questions under "bathing and 

inspecting the feet" and "skin and circulation." 

11. More than one-third of the nurses obtained correct 

responses to all of the questions under "corns, calluses, 

and toe nails" and "shoes, socks, and hose." 

This study was useful because it indicated that the 

registered nurses included in this study possessed accurate 

knowledge of diabetic foot care. It is hoped that further 

studies in the area of diabetic foot care will be conducted. 



APPENDIX A 

PANEL QUESTIONNAIRE I 
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COVER LETTER I 

TO THE PANEL OF JUDGES: 

This questionnaire, after the panel of judges ha~ 

approved it, will be used to test registered nurses' 

knowledge of diabetic foot care. These R.N.'s will be 

working as staff nurses in two hospitals which provide 

nursing care by the concept of total patient care. The 

questions in this questionnaire have been formulated from 

the literature available on diabetic' foot care. Some of 

the questions are repeated using various wording arrange

ments. This is done to identify the best way to word a 

particular question. If you have any suggestions for 

"wrong answers," for other questions, or for different 

wording, please feel free to write them in either on the 

questionnaire itself or on the last sheet provided for.your 

use. 

I would like to thank you again for helping me to 

prepare a valid and reliable instrument. 
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INSTRUCTIONS FOR THE PANEL OF JUDGES 

INSTRUCTIONS FOR YOU TO FOLLOW: 

1. Please read all of the following instructions before 
beginning. An example is presented ·at the end of the 
instructions for you to use as a reference. 

2. Please read each question carefully. 

3. For each question, consider the following: 

a. Judge whether or not the question is pertinent to 
diabetic foot care. Answer either "yes" or "no." 

b. Ascertain whether or not the question is clear and 
concise. Answer either "yes" or 11 no." 

c. Place the question into one of the following 
categories: (Note the code to the left of each 
category.) Write the code letter or letters 
corresponding to the category in :the blank 
provided. 

B Bathing the feet 
T Toe nails 
SK Skin 
c & c Corns & calluses 
s Shoes 
c Circulation 
I Inspecting the feet 
s & H Socks & hose 
c & B Cuts & bruises 

d. Answer the question, placing the letter corresponding 
to the correct answer in the blank provided. 
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4. An example is provided below. 

s:: 
0 

(/) :>t ·r-1 
Q) tJ'l~ +' 

EXAMPLE: 
(/) ~ 0 Ul 

·r-1 0 tJ'l (]) 
u r-IQ) ~ s:: s:: ~ Q).JJ 01 

0 0 0 .o ro 
·r-1 +' ·r-1 u u 0 
4-JS::: +' ~ +'-
Ul (]) Ulc<S O.JJ ~ (]) s:: Q) ·r-t ro- ~ Q) 
~-r-1 ::s ~ .JJ~Q) (]).JJ 
01+' 01ro Ul~'O :::.JJ 

~ Q) Q) 0 Ul aJ 
Ul aJ Ulr-1 ::s ~ () S:::r-1 
H~ HU Ol·r-1- .::x::-

The diabetic should Yes Yes s a 

a. wear shoes 
b. never wear shoes 
c. sometimes wear shoes 

5. When you have finished, please mail the questionnaire 
back to me in the stamped, self-addressed envelope 
enclosed for your use. 

6. Thank you for your time. 

Sincerely, 

Virginia Morrison, R.N. 
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PANEL QUESTIONNAIRE I 

* 1. The type of shoes a diabetic 
should wear is 

a. sandles DPM 
b. leather shoes with closed MD 

heel and toe RN 
c. tennis shoes 

* 2. Diabetics should cut toe nails 

a. before bathing 
b. during the bath 
c. after bathing 

* 3. The feet of the diabetic 
should be bathed with 

a. soap and warm water 
b. soap and cool water 
c. soap and hot water 

* 4. Diabetics should inspect their 
feet 

a. on alternate days 
b. once a week 
c. daily 

*Accepted for final questionnaire. 

DPM 
MD 
RN 

DPM 
MD 
RN 

DPM 
MD 
RN 

s:= 
0 
·n .JJ 
.JJ!:: 
Ul Q) 
Q) !:: 
::S·M 
01-JJ 

H 
(J) Q) 
H~ 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Yes 
Yes 
No 

Yes 
Yes 
Yes 

[J) ~ 
(1) 01'-4 I 
til !:: 0 Ul 

·r-f 0 01 Q)-
0 Ha> ::s $-4 

!:: c Q).f-) tJ1Q) 
0 0 ~ItS .J-) 

·M 0 0 O.JJ 
.f.J. !:: .J-)Q) 
Ul~ O.f.J r-1 
Q) MltS- '-4-
::s J...l .f.J..C:Q) Q) 
tJ1ro oo:=:ro ~ !:: 

(1) Q) 0 Ul 0 
Ulr-1 ::='!:: 0 !::·M 
HO OI·M- ~.J-) 

Yes s b 
Yes s b 
Yes s b 

Yes T c 
Yes T c 
Yes T c 

Yes B a 
Yes B a 
Yes B a 

Yes ---Nc ---
Yes I c 
Yes I c 
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* 5. The diabetic should inspect 
his feet 

a. daily 
b. twice a day 
c. on alternate days 

* 6. The clean wound of a diabetic 
should be 

DPM 
MD 
RN 

a. covered with a wet, sterile DPM 
dressing MD 

b. covered with a dry, sterile RN 
dressing 

c. left open 

* 7. The diabetic should pay 
particular attention to one 
of the following areas of the 
foot 

a. between the toes DPM 
b. the dorsal surface of the MD 

foot RN 
c. the lateral aspect of the 

foot 

* 8. Diabetics should possess at 
least how many pairs of shoes? 

a. two pairs 
b. three pairs 
c. four pairs 

*Accepted for final questionnaire. 

DPM 
MD 
RN 

s:: 
0 

ori +J 
4JS:: 
[I) Q) 
Q) s:: 
::Sori 
Oi+J 

~ 
[I) Q) 
H~ 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

(J)~ 
Q) t)'\~ I 
(J) c:: 0 Ul 

or-{ 001 m-
0 r-fQ) ::s~ 

c:: c:: Q)+J t)iQ) 

0 0 .oro +J 
or-{ 0 0 O+J 
+J s:: +JQ) 
[I)~ O+J r-1 
Q) or-{ ro- ~-::s ~ +J .r:: Q) Q) 
tJirtl Ul~"d ~ s:: 

Q) Q) 0 UlO 
(1),.-f ::s c:: 0 C::ori 
H 0 ()lor-{- ,::X:+J 

Yes I b 
Yes I a 
Yes I c 

Yes C&B b 
No C&B b 
Yes C&B b 

Yes I a 
Yes I a 
No ---No ---

Yes s a 
Yes s a 
Yes s a 
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* 9. If lotion is used on the 
feet, it should not be applied 

a. on the plantar surface DPM 
b. between the toes MD 
c. on the heel RN 

*10. Careful attention is given to 
drying what area of the 
diabetic foot? 

a. between the toes DPM 
b. the arch of the foot MD 
c. the dorsum of the foot RN 

11. After soaking brittle toe nails, 
the diabetic can apply what to 
the nails? 

a. medicated lotion 
b. powder 
c. lanolin 

*12. The diabetic should 

DPM 
MD 
RN 

a. walk barefooted only on a DPM 
carpeted floor MD 

b. walk barefooted only in the RN 
bedroom 

c. never walk barefooted 

*Accepted for final questionnaire. 

Q) 
rJl 

•r-t 
0 

~ ~ ~ 
0 0 0 

·r-i 4-) ·r-t 0 
.+)~ 4-) 
(/) Q) rJ)~ 

Q) ~ Q) 
:::S·r-1 ::s ~ 
0"4J O"ctS 

~ Q) 
(/) Q) Ulr-f 
HO-I HO 

Yes Yes 
Yes Yes 
Yes Yes 

Yes Yes 
Yes Yes 
Yes Yes 

---- --Nc 
---- --Nc 
Yes Yes 

Yes Yes 
Yes Yes 
Yes Yes 

f.ll>t 
tJ'I~ I 
~ 0 rJl 
OtJ'I Q)-
r-tQ) ::s ~ 
Q).+) tJ'Q) 
.oro 4-) 

0 O-iJ 
~ 4-)Q) 
04J r-t 

·r-1 ro- ~-
4-) .c: Q) Q) 

Ul~r"O ~ ~ 
Q) 0 rJl 0 
::s ~ u ~·r-i 
Ol·r-1- ~.j.J 

SI< b 
SK b 
SK b 

SK a 
B a 
B a 

------ ---
------ ---

T c 

s c 
C&B c 
s c 
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*13. The area between the toes of the 
diabetic is 

a. 
b. 
c. 

air-dried 
pat-dried carefully 
dried briskly with a towel 

*14. Diabetics should break in new 
shoes by 

DPM 
MD 
RN 

a. wearing them for thirty DPM 
(30)minutes on the first MD 
day, four hours on the RN 
second day, and all day 
thereafter 

b. wearing them for two hours 
on the first day and all day 
thereafter 

c. wearing them for thirty 
(30)minutes on the first day 
and increasing the time by 
thirty (30) minutes every 
day thereafter 

*15. Diabetics should remove corns by 

a. using patent medications DPM 
b. tearing off dead skin MD 

with fingers RN 
c. rubbing gently with gauze or 

towel after bathing 

*Accepted for final questionnaire. 
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Q.) . ..-~ ro- J..t-
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Yes SK c 
Yes B b 
Yes B b 

Yes s c 
Yes s c 
Yes s c 

~---t o----- ---
Yes C&C c 
Yes C&C c 
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16. The space between the great toe 
and the shoe should measure 

a. 1/4 inch 
b. 3/4 inch 
c. 5/8 inch 

17. Women should hold hose in place 

DPM 
MD 
RN 

a. with round garters DPM 
b. with a garter belt MD 
c. by rolling top of hose RN 

into knot above knee 

18. If the feet of the diabetic 
tend to be moist, he should 
apply 

a. lotion 
b. alcohol 
c. normal saline 

*19. The diabetic should report 
large cuts and bruises to 
his physician 

DPM 
MD 
RN 

a. the day after they occur DPM 
b. immediately ~ID 
c. only if they do not heal RN 

in one week 

*Accepted for final questionnaire. 
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*20. To keep their feet warm, 
diabetics may 

a. use hot water bottles DPM 
b. use heating pads MD 
c. wear warm socks RN 

*21. Diabetics should change hose 
or socks at least 

a. every other day 
b. daily 
c. twice a day 

*22. If feet perspire excessively, 
the diabetic should 

a. 

b. 
c. 

change hose or socks 
several times a day 
not wear any hose or socks 
wear two pairs of hose or 
socks 

*23. The diabetic may need a long
handled mirror to inspect what 
portion of the foot? 

a. the lateral aspect 
b. the medial aspect 
c. the plantar surface 

*Accepted for final questionnaire. 
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24. Every time new shoes are removed, 
the diabetic should 

a. change his/her socks/hose DPM 
b. examine his feet for MD 

friction areas RN 
c. apply lotion to his feet 

*25. Small cuts and bruises should be 

a. bathed with soap and warm DPM 
water MD 

b. bathed with a special ru~ 
solution 

c. left alone 

*26. Only one of the following 
solutions is safe for diabetics 
to use on cuts and bruises. 
It is 

a. alcohol 
b. tincture of iodine 
c. Epsom salt solution 

*27. Toe nails should be cut with 

DPM 
MD 
RN 

a. sewing scissors DPM 
b. knife MD 
c. nail clippers or nail RN 

scissors 

*Accepted for final questionnaire. 
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28. Shoes should extend how many 
inches beyond the great toe 
when standing? 

a. 1/4 inch 
b. 3/4 inch 
c. 5/8 inch 

*29. Undesirable shoes for 
diabetics are 

DPM 
MD 
RN 

a. leather shoes DPM 
b. open-heeled, open-toed MD 

shoes or sandals RN 
c. slippers with sturdy toes 

*30. The diabetic should report 
small cuts and bruises to his 
physician 

a. immediately DPM 
b. if they do not seem to MD 

be healing RN 
c. in one week 

*31. If the feet of the diabetic 
are very dry and scaly, he 
should apply 

a. lotion 
b. alcohol 
c. powder 

*Accepted for final questionnaire. 

DPM 
MD 
RN 

(]) 
rJ) 

·n 
u 

s:: s:: s:: 
0 0 0 

·r-1 +} ·r-t u 
~s:: +J 
(/) Q) rJ)~ 

OJ s:: Q) 
::S·r-t ::s ~ 
Q1+J Otro 

J.-1 (]) 
(/) Q) Ulr-1 
H~ H U 

Yes Yes 
Yes Yes 
Yes Yes 

Yes No 
Yes Yes 
Yes Yes 

Yes Yes 
Yes Yes 
Yes Yes 

Yes Yes 
Yes Yes 
Yes Yes 

~c l 
s::o (/) 

00' OJ-
r-IO) ::s J.-1 
Q)+J Q1Q) 
.Ord ~ 

u O+J 
s:: +JQ) 
O+J r-f 

•r-t I'd- J.-1-
+J ..c: Q) (]) 

Ul~"' ~ s:: 
Q) 0 [J) 0 
::s s:: 0 ~~ 01·.-t-

s a 

---N p---
s b 
s b 

C&B b 
C&B a 
C&B b 

Sk a 
Sk a 
B a 



- 152 -

*32. Hose or socks should fit 

a. loosely 
b. tightly 
c. comfortably 

*33. After a bath the feet are 

DPM 
MD 
RN 

a. patted dry with a soft DPM 
towel MD 

b. rubbed dry with a soft RN 
towel 

c. allowed to dry by 
evaporation 

*34. Diabetics may care for calluses 
by 

a. applying a salicylic DPM 
acid plaster MD 

b. soaking in cool water and RN 
filing with nail file 

c. soaking in warm water and 
rubbing area with emory 
board and towel 

*35. Toe nails should be cut 

a. straight across with 
clipped corners 

b. rounded 
c. straight across 

*Accepted for final questionnaire. 
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*36. Hose or socks should be 

a. 5/8 inch longer than the DPM 
foot MD 

No No ---N( )---
Yes Yes S&H b 

b. 1/2 inch longer than the RN 
foot 

Yes & No S&H b 
re-l.l ord alter, ~a-

c. 3/4 inch longer than the tive s 
foot 

37. The number of inches between the 
great toe and the shoe should be 

a. 1/4 inch DPM 
b. 3/4 inch MD 

c. 5/8 inch RN 

Yes Yes s c 
Yes Yes s a 
Yes Yes s b&c 
re-~ ord a1terz ,a-
tives 

*38. Toe nails should be cut 

a. 1/4 inch beyond the ends of DPM 
the toes MD 

b. even with the ends of the FN 

Yes Yes T b 
No ---Nc >---

Yes Yes T b 
toes 

c. as close to the "quick" 
as possible 

*39. The diabetic should change his 
shoes 

a. once a week DPM Yes Yes s b 

b. twice a day MD Yes Yes s c 

c. every other day RN Yes Yes s c 

*Accepted for final questionnaire. 
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*40. Diabetics should bathe their feet 

a. weekly 
b. every other day 
c. daily 

*41. The diabetic should apply what 
to cuts and bruises? 

c. tincture of iodine 
b. alcohol 
c. rnercurochrome 

*42. Undesirable shoes for diabetics 
are 

DPM 
MD 
RN 

DPM 
MD 
RN 

a. leather shoes DPM 
b. shoes with pointed toes MD 

or wooden soles RN 
c. sturdy slippers 

*43. The diabetic should alternate 
his shoes 

a. twice a day 
b. once a week 
c. every other day 

44. If the feet of the diabetic tend 
to perspire profusely, he should 
apply 

a. lotion 
b. alcohol 
c. normal saline 

*Accepted for final questionnaire. 
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*45. The feet of the diabetic can be 
bathed using a 

a. soft brush 
b. sof~ wash cloth 
c. hard brush 

DPM 
MD 
RN 

*46. The diabetic should bathe his feet 

a. daily 
b. twice a day 
c. on alternate days 

*47. Factors which may decrease 
circulation to the lower 
extremities in diabetes are 

DPM 
MD 
RN 

a. coffee and tea DPM 
b. crossing the legs at the MD 

knees when sitting; ru~ 
wearing socks or hose 
with elastic tops; and 
smoking 

c. wearing wool socks and 
crossing the legs at the 
ankles when sitting 

*Accepted for final questionnaire. 
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*48. New shoes should be broken in 
by diabetics by 

a. 

b. 

c. 

wearing them one-half hour 
on the first day, four 
hours on the second day, 
and all day after that 
wearing them two hours on 
the first day and all day 
after that 
wearing them one-half hour 
on the first day and 
increasing the time daily 
by one-half hour 

49. Diabetics should avoid 

DPM 
MD 
RN 

a. using nail polish on toe DPM 
nails MD 

b. using ST 37 on their feet RN 
c. getting legs and feet 

sunburned 

50. The diabetic may secure a 
dressing with 

a. gauze bandage 
b. adhesive tape 
c. scotch tape 

*Accepted for final questionnaire. 
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51. The diabetic may 

a. cut a corn with scissors DPM 
after bathing MD 

b. file corns with emory RN 
board 

c. apply Freezone to a corn 

52. The foot portion of the socks 
and hose should be 

a. mended DPM 
b. worn-out MD 
c. unmended, without holes RN 

53. The space between the great 
toe and the shoe should be 

a. 1/4 inch 
b. 3/4 inch 
c. 5/8 inch 

*54. The diabetic inspects his feet 
for 

DPM 
MD 
RN 

a. purple toes, tight skin, DPM 
and cold feet MD 

b. white nails and evidence RN 
of gas gangrene 

c. red areas, cuts, bruises, 
and ulcers 

*Accepted for final questionnaire. 
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55. Diabetics should not 

a. 
b. 
c. 

swim or wade in cold water 
use foot powder in shoes 
wade in the beach during 
the summer 

*56. When toe nails are brittle, 
diabetics may soften them by 
soaking feet in 

a. warm water 
b. mineral oil 
c. hot water 

*Accepted for final questionnaire. 
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COVER LETTER II 

The questions submitted in the following pages are 

based on suggestions made by the panel of judges. These. 

are the last ones I will send to you. 

The instructions for the questionnaire remain 

unchanged and are enclosed for your use. 

Please return the questionnaire by January 20, ·1975, 

if you can, since I need them when the Spring semester 

begins. I want to collect the data as soon as possible so 

I can graduate in May. 

Thank you very much for your professional expertise and

for helping me fulfill my degree requirements. 

Merry Christmas and a Happy New Year!!! 
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PANEL QUESTIONNAIRE II 

* 1. Diabetics should have corns 
removed by a 

a. 
b. 
c. 

nurse 
podiatrist 
chiropractor 

* 2. Diabetics should not use 
tobacco in any form because 
nicotine 

a. causes numbness of the 
lower extremities 

b. causes constriction of 
blood vessels 

c. may decrease the oxygen 
content of blood 

* 3. The diabetic whose feet tend to 
be moist can apply what to his 
feet? 

a. 
b. 
c. 

alcohol 
talc 
lotion 

*Accepted for final questionnaire. 
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* 4. Diabetics should inspect their 
shoes for foreign bodies 

a. every day 
b. once a week 
c. once a month 

5. The diabetic should not use 
what on his feet? 

DPM 
MD 
RN 

a. warm blankets DPM 
b. electric heating pad or MD 

cold or hot water bottles ru~ 
c. warm wool socks 

* 6. Diabetics should care for 
calluses by 

a. 

b. 

c. 

applying Freezone to the 
calluses 
soaking his feet in warm 
water and rubbing the area 
with an emory board 
seeking professional help 

* 7. Diabetics should inspect their 
shoes before putting them on 

a. once a week 
b. once a day 
c. once a month 

*Accepted for final questionnaire. 
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* 8. The best method diabetics can 
use to inspect their shoes 
before putting them on is to 

a. examine the lining of the DP~1 Yes Yes s c 

shoes with their hands MD Yes Yes s c 

b. look at the soles of the RN Yes ~es s c 

shoes 
c. examine the insole, lining, 

and sole of each shoe with 
their hands and eyes 

* 9. Which of the following should 
the diabetic not use on his 
feet? 

a. cold or hot water bottles DPM Yes Yes Sk a 

b. an electric blanket MD . Yes :Yes ~c a 

c. a "warmed" blanket RN Yes Yes c a 

*10. If their feet perspire, 
diabetics may 

a. apply normal saline to DPM Yes Yes Sk b 

their feet MD Yes Yes Sk b 

b. place powder in shoes RN Yes Yes Sk or a 

and/or socks B 

c. apply lotion to their feet 

*Accepted for final questionnaire. 
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11. When the diabetic is breaking in 
new shoes, he should do what 
every time he removes them? 

a. elevate his feet DPM 
b. apply lotion to his feet MD 
c. examine his feet for RN 

friction areas 

*12. Since pressure on blood vessels 
impairs circulation, diabetics 
should not sit with their 

a. legs crossed 
b. legs uncrossed 
c. ankles crossed 

*13. Diabetics should inspect their 
shoes for foreign bodies 

a. every time they put them 
on 

b. before putting them in 
the closet 

c. every time they remove them 

14. Exercises that may improve 
lower extremity circulation 
in diabetics are 

a. Buerger's exercises 
b. isometric exercises 
c. Raynaud's exercises 

*Accepted for final questionnaire. 
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15. A simple exercise that may 
improve circulation in the 
lower extremities of diabetics 
is 

a. walking briskly 
b. walking slowly 
c. walking downhill. 
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TEXAS \lQ·!JA!'J' S UNIVEPSITI 

COlLEGE OF NURSTI'l'G 
:DEI'(IDN, TEXAS 

HOUSTON CEl'n'ER 
1130 I"l.D. Anderson Blvd, 
Houston, Tx. 77025 

AGENCY PERI{(SSION FOR CONDUCTING STUDY* 

'lHE 
--------------------------------------------------------~ 

GRANTS TO Virginia 1V1orrison 

a student enrolled in a program of nursing leading to a f.'Jaster's Degree at 
Texas \:lanan's University, the privilege of' its facilities in order to study 
the f'ollCMing p~oblan: 

"1'Iurses J KnowleQ.ge of liiabet ic .toot Gare" - a que s-cion-

naire will be given to stafr' nurses "to determine their knowledge. 

of diabetic foot care. 

The conditions mutually agreed upon are as follows: 

1. The agency (may) (may not) be identified in the final report. 

2. The names of ccnsultative or administrative personnel in the 
agency (may) (may not) be identified in the final report. 

. "' 
3. The agency (\';ants) (~oes l}Q.~_J>!ant) a conference with the student 

when the report is canpleted. 

4. The agency is (vlilllng) (unwilling) to allow the canpleted report 
to be circulated through interlibrary loan. 

Dissertation/Theses signature page is here. 

To protect individuals we have covered their signatures. 

\.., 
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Houston, Tx. 77025 Dallas, Tx. 75235 

AGENCY PERi'<ITSSION FDR CONDUCTING STUDY* 

'lHE 
------------------~--------------------------------------

GRA.tvrs TO Virginia IVlorrison 

a student enrolled in a program of nursing leading to a r.1aster's Degree at 
Texas vlanan' s University, the privilege of its facilities in order to study , 
the f'ollow:i.ng p~oblan: 

"Nurses' Knowledge of Diabetic Foot Care" - A questionnaire 

will be given to staff nurses to ueterruine their knowledge of 

diabetic foot care. 

The cooditions mutually agreed upon are as follows: 

1. The agency (~-) (may not) be identified in the final report. 

2. The nmnes of consultative or administrative personnel in the 
agency (~) (may not) be identified in the final report. 

3. The agency (\'Iants) (~) a conference with the student 
when the report is completed. 

!J. The agency is (willing) (~ to allow the canpleted report 
to be circulated thrOUgh inter library loan. 

Dissertation/Theses signature page is here. 

To protect individuals we have covered their signatures. 
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Dear Staff Nurse: 

I am a graduate student in medical-surgical nursing 
at Texas Woman's University in Dallas, Texas. As partial 
fulfillment for a Master of Science Degree in Nursing, I 

-am conducting a study to seek pertinent information from 
registered nurses regarding diabetic foot care. 

Please do not sign your name. All information will 
remain confidential. This investigator is only interested 
in pooled results. 

Your cooperation and participation in this study is 
greatly appreciated. At the completion of this study I will. 
be happy to share the final results with you. I can be 
reached at 327-3012. 

Thank you very much. 

Sincerely, 

-Virginia Morrison, R.N. 
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DEMOGRAPHIC DATA SHEET 

Instructions: Please place a (.j} check mark in the. ,i 

appropriate blank or write in answer. 

Age: under 20 --- 20-29 --- 30-39 --- over 40 

Are you currently licensed as an R.N. in Texas? ___yes ___ no 

Did you attend nursing school in the U.S.? no ___ yes ---
Level of nursing education: (check highest attained} 

Associate Degree Diploma ----- ----- B.S. ---
Other (please specify) -----------------------------

Year graduated: 

How long have you been employed as an R.N.? (years} ------
Current work schedule: Fulltime Part time ---
Current assignment: Permanent 

-~~ {on this unit) 
Float -----

Are you a diabetic? __ _,.yes no ---
·rs a member of your family a diabetic? __ __.yes no 

no Do you have any friends who are diabetic? ___ yes ---
When did you last attend an educational program on diabetes 

that INCLUDED foot care (check one) 

within last 6 months --- 6 months to 1 year ---
over 1 year ago__________ never __________________ __ 
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While you have been employed as an R.N., what percentage of 

that time have you provided physical care to some 
diabetic patients? 

all of the time --------------------
75% or more of the time -------
50-74% of the time ---------------
26-49% of the time ----------------
25% or less of the time -------
never ______________________________ __ 

t . 

'\ : 
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DIABETIC FOOT CARE QUESTIONNAIRE 

Instructions: Please circle the ONE BEST answer in each -----question. 

Example: The diabetic should 

.@ · wear shoes 
b.: never wear shoes 
c. ·sometimes wear shoes 

1.3. Small cuts and bruises should be 

a. left alone 
b. bathed with special solution 
c. bathed wl.th soap, and-warm water 

2.2. Diabetics may care for calluses by 

a. applying a salicylic acid plaster 
b. soaking in cool.water and filing with a nail file 
c. soaking in warm water and rubbing area with an 

emory board or a towel 

3.5. The type of shoes a diabetic should wear is 

a. sandals 
b. leather shoes wi~h closed heel and toe 
c. tennis shoes 

4 .3. The diabetic should report small cuts and bruises to 
his physician 

a. inunediately 
b. if they do not seem to be healing 
c. in one week 

5.5. Diabetics should break in new shoes by 

a. wearing them for thirty (30) minutes on the first 
day, four hours on the second day, and all day 
thereafter 

b. wearing them for two hours on the first day and 
all day thereafter 

c. wearing them for thirty (30) minutes on the first 
day and increasing the time by thirty (30) minutes 
every day thereafter 
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6.2. Toe nails should be cut with 

a; nail clippers or nail scissors 
b. knife 
c. sewing scissors 

7.5. Diabetics should possess at least how many pairs of 
shoes? 

a. two pairs 
b. three pairs 
c. four pairs 

8.2. Diabetics should remove corns by 

a. using patent medications 
b. tearing off dead skin with fingers 
c. rubbing gently with gauze or towel after bathing 

~ I I • " • 

9.3. Only one of the following solutionsis safe for 
diabetics to use on cuts and .bruises. It is 

a. alcohol 
b. tincture of iodine 
c. Epsom s·alt solution 

10.2. Toe nails should be cut 

a. straight across with clipped\corners 
b. rounded 
c. straight across 

11.5. Diabetics should change hose or socks at least 

a. every other day 
b. daily 
c. twice a day 

12.1. The feet of the diabetic should be bathed with 

a. lotion 
b. soap and warm water 
c. soap and hot water 

13.4. To keep their feet warm, diabetics may 

a. use hot water bottles 
b. use heating pads 
c. wear warm socks 
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14.3. The diabetic should report large cuts and bruises to 
his physician 

a. the day after they occur 
b. immediately 
c. only if they do not heal in one week 

15.4. The diabetic whose feet tend to be moist can apply 
what to his feet? 

a. lotion 
b. alcohol 
c. talc 

16.4. Factors which may decrease circulation to the lower 
extremities in diabetes are 

a. coffee and tea 
b. crossing the legs at the knees when sitting; 

wearing socks or hose with elastic tops; and 
smoking 

c. wearing wool socks and crossing the legs at 
the ankles when sitting 

17.1. After a bath the feet are 

a. patted dry with a soft towel 
b. rubbed dry with a soft towel 
c. allowed to dry by evaporation 

18.1. Diabetics should bathe their feet 

a. weekly 
b. every other day 
c. daily 

19.1. The feet of the diabetic can be bathed using a 

a. soft brush 
b. soft wash cloth 
c. hard brush 

20.4. Since pressure on blood vessels impairs circulation, 
diabetics should not sit with 

a. legs crossed 
b. legs uncrossed 
c. ankles crossed 
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21.3. The clean wound of a diabetic should be 

a. covered with a wet, sterile dressing 
b. covered with a dry, sterile dressing 
c. left open 

22.5. If feet perspire excessively, the diabetic should 

a. change hose or socks several times a day 
b. not wear any hose or socks 
c. wear two pairs of hose or socks 

23.3. The diabetic should apply what to cuts and bruises? 

a. tincture of iodine 
b. Mercurochrome 
c. alcohol 

24.1. The diabetic should inspect his feet 

a. daily 
b. twice a day 
c. on alternate days 

25.2. Diabetics should cut toe nails 

a. before bathing 
b. during the bath 
c. after bathing 

26.4. If lotion is used on the feet, it should not be applied 

a. on the plantar surface 
b. between the toes 
c. on the heel 

27.2. The diabetic may 

a. cut a corn with scissors after bathing 
b. file corns with emory board 
c. apply Freezone to a corn 

28.1. When inspecting his feet, the diabetic should pay 
particular attention to one of the following areas of 
the foot. 

a. between the toes 
b. the dorsal surface of the foot 
c. the lateral aspect of the foot 
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29.5. The best method diabetics can use to inspect their 
shoes before putting them on is to 

a. examine the lining of the shoes with their hands 
b. look at the soles of the shoes 
c. examine the insole, lining, and sole of ,each shoe 

with their hands and eyes 

30.4. Diabetics should not use which of the following on 
his feet? ·: .. 

a. cold or hot water bottles 
b. an electric blanket 
c. a "warmed" blanket 

\.,. 
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