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ABSTRACT

Medical records of 72 patients9 aged 65 and older* who had 

been admitted to an acute care hospital in the southwestern United 

States were reviewed to examine the relationship between concentrations 

of total protein and serum albumin and the development of decubitus 

ulcers in a geriatric sample• For this retrospective study the 

records were equally divided between those patients who either had 

decubitus ulcer on admission or subsequently developed decubitus 

ulcer (study group) and of patients who did not develop decubitus 

ulcer (control group). From the study group a subgroup was formed 

to include records that reported concentrations prior to the onset 

of decubitio

A t test showed significant differences between the control 

group and the study subgroup for total protein (p = •003) and serum 

albumin (p = .000) concentrations* The F test did not show signifi

cance but did indicate that the two groups may have been derived 

from separate populations• Factors such as mean age, severity of 

disease, and medications may explain this finding.

From the observed trend toward decreased concentrations 

prior to onset of decubitus ulcer, it was concluded that concentration 

values can be used in combination with other factors early in the 

hospital course to predict which instiitualized elderly patients 

are at risk for decubitus ulcer formation.



CHAPTER 1

INTRODUCTION

Throughout the history of nursing practice decubitus ulcers 

have been consistently cited in the literature and in the clinical set

ting as a problem with respect to both prevention and treatment.

Kosiak (1961) said that decubitus ulcers not only complicate existing 

illness states and interfere with rehabilitation efforts but have also 

been associated with the death of the individual.

A high-target population for development of decubitus ulcers is 

the elderly, or geriatric, patient in whom protein availability often 

is compromised by longstanding inadequate nutrient intake, chronic 

disease, and the superimposed circumstances of prolonged immobility and 

pressure to the external body surface and underlying tissue. MacLennan, 

Martin, and Mason (1977) have shown that aging is accompanied by a fall 

in protein intake and a subsequent decline in lean body mass. While 

this is not significant in the healthy older person, the added demands 

of disease on an already deficient system can lead to a disruption of 

homeostatic mechanisms, subsequent skin breakdown, and decubitus ulcer 

development.

A review of the literature shows that the occurrence for decu

bitus ulcers ranges between 10 and 30 percent of all institutionalized 

patients and that the geriatric population represents a considerable 

proportion of that group (Williams, 1976). Decubitus ulcers have been



called the "age-old problem of old age." Berecek (1975) stated that 

the problems of decubitus ulcers is actually threefold in that not only 

is the individual put at risk, but the management efforts of the health 

team are frustrated and the community as a whole suffers from the loss 

of a potentially contributing member»

It is important to continue to research the issue of decubitus 

ulcers from both the prevention and treatment aspects. This study will 

concentrate on the preventive aspect of decubitus ulcers to arrive at a 

method for early assessment.

The literature shows nearly unanimous agreement that the vari

able of pressure is the major factor implicated in decubitus ulcer for

mation (Moolten, 1972). While not overlooking this significant point, 

it can he shown that healthy tissue can withstand large amounts of. 

pressure without any dramatic consequences, particularly if pressure is 

alternated with periods of relief from pressure, and that the duration 

of pressure may be a more important consideration than the pressure 

itself (Kosiak, 1961).

The purpose of this study is to explore the issue that a com

bined cause may be involved in the development of decubitus ulcers.

This cause is further postulated to be the interaction between two fac

tors, pressure and negative nitrogen balance, or body lack of protein 

due to excessive loss or inadequate intake of nutrients. This negative 

nitrogen balance makes the body tissue more susceptible to damage 

resulting from pressure.

From this viewpoint, decubitus ulcer formation can be concep

tualized as a combination of extrinsic and intrinsic factors. The



extrinsic factor, pressure, has been well researched and documented 

(Berecek, 1975). The intrinsic factor, inadequate protein availabil

ity, can now be estimated by laboratory methods through the determina

tion of total plasma proteins. This estimation of body protein is 

obtained through blood chemistry analysis, commonly called Sequential 

Multiple Analysis (SMA.) Or blood chemistry.

The author believes that the total plasma protein concentra

tion, which includes serum albumin, is an index to an individual's 

-underlying nutritional status and can be used as a method for predic

ting which individuals within a geriatric patient population are most 

at risk for developing decubitus ulcers. If this is true, the total 

protein and serum albumin concentrations can be used for early institu

tion of a program of secondary preventive care (Berger, 1976.). Accord

ing to Verhonick (1961, p. 69), "Once it is possible to predict which 

patients are most likely to develop decubitus ulcers, nursing service 

efforts can be concentrated on prevention."

Statement of the Problem 

The problem for this study is stated in the following ques

tions :

1. Can the laboratory values of total protein and serum albumin 

concentrations be used as a tool in predicting which persons 

in the geriatric population are most likely to experience skin 

breakdown?

2. At what concentration is a decrease in total protein or serum 

albumin significant?
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3, Is there a time function associated with decreased total 

protein or serum albumin concentrations and decubitus ulcer 

formation in the elderly?

Relevance of the Problem 

The high occurrence of decubitus ulcers as a secondary compli

cation represents a major problem in nursing practice (Gerson, 1975). 

The elderly patient is particularly prone to decutibus ulcer formation. 

This is accounted for, in part, by the presence of multiple illnesses 

within the individual. The incidence of chronic disease among those 

aged 65 and older in this country is 4,000 per 1,000 population (Busse 

and Pfeiffer, 1969). Relative immobility, poor nutritional status, 

and the physiologically decremental consequences of the aging process 

are also cited. Furthermore, Loeb and Howell (1969) hare stated that 

chronic illness and poor nutrition have a very real tendency to inter

act. ,

Decubitus ulcers not only result in suffering and altered body 

image, they are costly and dangerous to the welfare of the patient and 

present a major problem to the health team. If a tool could be found 

that could predict the likelihood of development of a decubitus ulcer, 

it would facilitate early, intervention and prevention.

Previously, ischemia has been considered the first objective, 

index of a developing decubitus ulcer. However, owing to the conelike 

formation of developing decubitus ulcers, this symptom is frequently 

reflective of damage already done to tissues below the surface.



If the total body proteins, including serum albumin, are indic

ative of the health of the skin and if decreased concentrations can.be 

implicated in skin breakdown, then knowledge of the total body protein 

concentration can be used in the nursing process for initial assessment 

and early intervention. This early assessment may contribute toward 

the decrease in or elimination of" the problem of decubitus ulcers among 

the institutionalized elderly.

Purpose of the Study

The purpose of this study was to determine if there is a rela

tionship between total protein and serum albumin concentrations and
i

the development of decubitus ulcers in the elderly. More specifically, 

this study attempted to determine whether total protein and albumin 

concentrations are implicated in the formation of decubitus ulcers in 

the elderly and whether decreased values can be shown as significant 

in predicting which older persons will experience skin breakdown and 

decubiti.

Hypothesis

For the purposes of statistical analyses, the null hypothesis 

was adopted. That hypothesis states that there is no difference 

between the total protein and serum albumin concentrations in elderly 

individuals with or without decubitus ulcers.

Theoretical Framework

The theoretical framework for this study is based on the
• !

physiologic role of protein as an essential body constituent. The



framework is divided into four broad categories: (1) the role of pro

tein in human nutrition, (2) requirements for protein during the aging 

process, (3) the results of inadequate protein intake, and (4) the 

measurement of total body protein availability.

The Role of Protein in Human Nutrition

Proteins are highly complex organic compounds containing car

bon, hydrogen, oxygen, nitrogen, and, usually, sulfur and phosphorus. 

The characteristic element of protein is nitrogen. The functions of 

proteins are both diverse and extensive, and their activity is specific 

both on an intracellular and extracellular level. Protein substances 

are essential to body structure and function. Each individual cell 

requires proteins for growth and repair of tissue; without an adequate 

supply, cells cannot survive.

Three-quarters of the body solids are protein in nature and 

they represent about 20 percent of the cell mass. The cell membrane, 

other membranes, connective tissue, and muscles are chiefly protein. 

Peptide hormones, which assist in the regulation of metabolism, are 

protein in nature as are the catalytic enzymes involved in chemical 

reactions of metabolism (Brobeck, 1973). Proteins also maintain water 

balance in the body; insufficient protein in the blood results in fluid 

accumulation in the tissues, a condition known as nutritional edema.

In addition, antibody formation for disease resistance is accomplished, 

in part, by proteins. Protein is not stored in the body and the system 

is dependent on a constant intake of this substance to maintain the 

various functions which are attributable to protein. When the body is



in equilibrium in terms of protein intake, usage, and output, it is 

said to be in nitrogen balance. The requirement for adequate daily 

intake of protein for the maintenance of nitrogen balance is one gram 

per kilogram body weight per day.

Requirements for Protein during the Aging Process

A fall in protein intake in aging parallels a steady decline in

lean body mass (MacLennan et al., 1977). They offer two explanations

for this phenomenon. Either protein consumption falls off in response 

to the reduced energy requirements of age or lean body mass decreases

as a result of inadequate intake of protein.

Winterer et al. (1976) state that whole-body protein synthesis 

declines with age and is associated with loss of body cell mass; this 

is also accompanied by a redistribution in the pattern of whole-body . 

protein synthesis and breakdown with aging. '

Although nationwide surveys indicate that the elderly show more 

extensive deficiencies in protein, calcium, iron, and vitamins A and C 

than any other age group (Berger, 1976), there is no substantial evi

dence of protein deficiency in healthy older persons (MacLennan et al., 

1977). Leask, Andrews, and Gaird (1973) found in a biochemical assay 

of blood constituents among healthy older persons that the mean values 

for plasma proteins, serum albumin, and globulins were the same in the 

elderly and in younger individuals. The ranges for these values were 

also within normal limits. No evidence has been presented for gross 

overall protein deficiency in the healthy geriatric population. There 

is, however, a decrease in protein intake due to decreased activity



levels. It is evident from this study that abnormal values for blood- 

constituent concentrations are not a function of age but of patholog

ical states. Disease states, infection, altered gastrointestinal 

function, and stressful stimuli can reverse the picture of equilibrium 

rapidly in the older individual (Young et al., 1976).

Results of Inadequate Protein Intake

Hypoproteinemia is the primary clinical condition resulting 

from inadequate quantity or quality of ingested protein. Hypoprotein

emia, secondary to deficient caloric intake, may result in the 

increased utilization of protein for energy. Secondary protein defi

ciency may be the result of disease processes that impair normal diges

tion or absorption, interfere with the synthesis of plasma protein, or 

are associated with increased catabolism (Holvey and Talbott, 1972).

Certain conditions such as wounds and burns that result in 

excessive loss of protein through exudate and increased metabolic 

requirements during illness also lead to secondary protein deficiency 

(Holvey and Talbott, 1972). General symptoms of protein deficiency 

include weakness, poor resistance to infection, and swelling of body 

tissues, a condition known as nutritional edema. Lethargy, anorexia, 

and loss of muscle mass occur in protein deficiency and decubitus 

ulcers are frequent sequelae.

If the body is significantly deprived of protein, a negative 

nitrogen balance results, which predisposes the individual to edema.

In the presence of edema, tissues become less elastic and resilient 

and the overall Vitality of the skin is reduced, thus making it more



prone to insult or injury (Berecek, 1975). In addition, reduced serum 

albumin concentrations, which accompany malnourished states, can be a 

useful indicator of prolonged protein insufficiency (Whitehead, Froad, 

and Poskitt, 1971).

Measurements of Total Body Protein Availability

Estimations of total body protein are made through the labora

tory analysis of total protein concentrations in the blood. This test 

determines the total amount of protein in the blood. Using the values 

included in Tilkian and Conover (1975), the normal concentration for 

total protein is 6-8 g/dl.

The principal plasma proteins are albumin, fibrinogen, and the 

globulins. Fibrinogen, normally present in amounts of 0.2-0.4 g/dl 

plasma, is the precursor to fibrin and essential to the blood clotting 

mechanism.

Albumin plays an important role in maintaining osmotic pressure 

in the blood and acts as a carrier medium for substances such as bili

rubin, fatty acids, some hormones, and drugs. Between 52 and 68 per

cent of the total protein is-albumin, which is synthesized in the 

liver. Normal concentrations for albumin range between 3.2 and 4.5 

g/dl.

Ravel (1978) stated that malnutrition leads to decreased 

albumin levels. In addition, the nephrotic syndrome, chronic liver 

disease, malabsorption, malignant diseases and leukemia, and the 

protein-losing enteropathies are also associated with decreased serum 

albumin (Tilkian and Conover, 1975).
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The globulins are divided into three main groups— alpha, beta, 

and gamma globulins. The alpha and beta globulins perform functions 

such as transport of other proteins to various parts of the body. 

Because nearly all antibodies are gamma globulin molecules, the gamma 

globulins are essential to the immune response capabilities of the 

system. Normal range for globulin concentrations, as an expression of 

the albumin/globulin (A/G) ratio, is 2.3-3.5 g/dl. Separation of the 

globulin fractions is accomplished by radioimmunoassay (Tilkian and 

ConOver, 1975).



CHAPTER 2

REVIEW OF THE LITERATURE

The literature review was divided into three main areas:

(1) problem and occurrence of decubitus ulcers, (2.) causes and predis

posing factors, and (3) current status of preventive care measures.

Problem and Occurrence of Decubitus Ulcers

The increased incidence and prevalence of chronic diseases is 

a direct function of the increase in life expectancy in society. It 

has been shown that the immobility resulting from many chronic debili

tating diseases predisposes to development of decubitus ulcers which 

add to the intended length of hospitalization, may at times become the 

primary diagnosis, and have been shown to result in a mortality as high 

as 60 percent (Gerson, 1975).

K o m  and Seymour (1976) noted that during 1972 decubitus ulcer 

was listed among the primary diagnoses for 35,000 patients utilizing 

one million hospital days in acute care facilities alpne. Further

more, the same study revealed that 70 percent of these institution

alized persons were over 65 years of age. An adequate estimate of 

the long-term cost of treatment, including extended care, has not been 

attempted. According to Berecek (1975), however, the cost that is 

added to ongoing patient cost for every decubitus ulcer is approxi

mately $5,000. In light of current medical costs this figure now 

appears conservative.

11



12
Bardsley et al. (1964) surveyed 30 patients with decubiti over 

an 18-month period and found that 4,874 patient days, or 13.3 patient 

years, were lost from active therapy due to pressure lesions. Exton- 

Smith and Sherwin (1961) reported the occurrence rates of decubitus 

ulcers. In their study they noted that 10 of the 50 bedfast patients 

surveyed developed decubitus ulcers after immobilization. Thus, 20 

percent of the patients admitted to geriatric care units are especially 

at risk for developing decubiti. A study by Goodman and Dowdell (1955) 

reported decubitus ulcer development in 37 of 138 patients, or an inci

dence of almost 30 percent.

Causes and Predisposing Factors

In a study by Williams (1976), 21 variables were subjected to 

statistical analysis with the following factors showing significance in 

predicting the occurrence of decubiti: age, sex, body weight, adminis

tration of corticosteroids, presence of infection other than genito

urinary, and body temperature. Of these, body weight was found to be 

the most effective predictor in over 52 percent of persons who devel

oped decubiti. This is to say that the thin individual is more likely 

to develop decubitus ulcers than the individual with greater body mass. 

Williams (1976) postulated that preexisting states of malnutrition may 

be underlying this factor. This assertion remains open to question, 

however, due to lack of evidence equating thinness, per se, with poor 

nutritional status. Dry skin was also characteristic in William’s 

composite of individuals at risk. In her recommendation it was
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suggested that a laboratory method be used to assess a patient’s nutri

tional status.

Olsen and Edmonds (1967) postulated that prolonged pressure to 

an area causes disturbances in nerve impulse to the area and subse

quently decreases blood supply. These, in turn, affect the nutritional 

level in the area in a deleterious manner. They concluded that decubi

tus ulcers are most likely to appear in a malnourished person in nega

tive nitrogen balance.

While most studies reviewed found pressure to be the primary 

causal factor in skin breakdown and decubitus formation, each, in some 

manner, included poor nutritional status as a predisposing factor.

Bardsley et al. (1964) cited Sulzberger as stating that malnutrition 

lowers the resistive properties of the skin so that in persons who.are 

malnourished the amount of time and pressure required to produce tissue 

necrosis and decubitus ulcers is reduced. Exton-Smith and Sherwin 

(1961) reported pressure in combination with several factors, among 

them poor physical condition, as responsible for the lack of response 

to the stimuli of pressure.

A study by Husain (1953) concluded that nutritive disturbances 

may upset the resistive properties of both the skin and muscles.

Schell and Wolcott (1966) also stated that poor nutrition is one cause 

for decubitus ulcer development. Disturbances such as general under

nutrition and specific deficiencies as in protein and ascorbic acid 

are other factors. Nutritional deficiencies result in a substantial 

decrease in subcutaneous fat and muscle bulk, which, in turn, reduces 

the mechanical padding between skin and underlying bone. In
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elaborating on this issue these investigators noted that hypoprotein- 

emia and avitaminoses interfere with normal tissue metabolism and lead 

to negative nitrogen balance. This negative nitrogen balance is known 

to predispose tissue to edema, decreasing elasticity, resiliency, and 

vitality of the skin and making tissue more susceptible to injury.

The edema that follows negative nitrogen balance affects the 

ability of the cells to survive and reproduce. There is a resulting 

decrease in the rate of diffusion of oxygen and metabolites to the 

cell from the capillaries, a decrease which is proportionate to the 

distance from the capillaries to the cell, a distance created by the 

edema. The findings regarding edema have been substantiated by 

Whitehead et al. (1971) in studies on malnourished states in children.

In the Goodman and Dowdell (1955) study previously cited, the 

significant variable in those patients who developed decubiti was 

underlying malnutrition. These investigators believed that the high 

incidence among individuals with a primary diagnosis of starvation

was conclusive of the fact that malnutrition, per se, is an underlying
' icause of decubitus development.

In studying the effect of lack of protein-on the system,. Bianchi, 

Mariani., and McFarlane (1976) noted that normal adults fed 3 to 6 weeks 

on a. low-protein diet of less than 10 grams.per day showed a slight de

crease in serum albumin concentrations. Herlino (1969) found that poor 

nutrition, anemia, and hypoproteinemia predispose to decubitus ulcers. 

And, in a study dealing with adult lean body mass decline with age, 

Forbes and Reina (1970, p. 661) said that "the adult should be looked 

upon as being in a continuous state of negative nitrogen balance."
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A number of studies reviewed implicated the factor of immobili

zation as predisposing the individual to decubitus ulcer formation. 

Gerson (1975) reported that the average day for occurrence of pressure 

sores after admission was Day 28 of hospitalization. Williams (1976), 

in her assumptions, maintained that most patients who enter health-care 

facilities would develop skin breakdown within 4 weeks of admission, if 

at all. This proved to be the case in almost 27 percent of the 

patients in her study. In the Exton-Smith and Sherwin (1961) study 

previously cited, the 20 percent of patients developing decubiti had 

developed them by the end of 10 days. Gerson (1975) reported that the 

average day for occurrence of pressure sores after admission was Day 

28 of hospitalization.

. Studies., implicating a time factor associated with .decreases in

protein and the occurrence of skin breakdown in human subjects are

lacking. There have been, however, some interesting reports of the 

changes in protein concentrations following immobilization in animal 

subjects.

Work by Max (1972) on disuse atrophy in rats showed that dys

function through forced immobilization resulted in mitochondrial 

changes and less protein synthesis. In a similar study. Max (1973) 

reported that immobilization resulted in muscle weight loss in 25 per

cent of the rats by Day 3 and 50 percent by Day 15.

Summers and Hines (1951) in immobilization studies with animal

subjects demonstrated smaller muscle mass and marked impairment in 

functional ability after 14 days. Rifenberick, Gamble, and Max (1973)
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showed that mitochondrial protein decreased throughout the course of 

disuse atrophy.

Protein Changes during the Aging Process

It has been theorized by Young et al. (1976) that generally 

there is a decrease in total cellular protein mass during the aging 

process in human subjects and that this may be due in part to the 

decrease in skeletal muscle protein mass that accompanies aging.

Along with a decline in whole-body protein synthesis in humans, 

Winterer et al. (1976) noted a redistribution in the body protein pat

tern away from the skeletal musculature, or nearer the body surface,
\to the visceral- tissues. These researchers also agreed that there is 

a decrease in protein mass with aging.

In a discussion of changes in body protein concentrations. 

Young et al. (1976) showed that the amount of body protein increased 

rapidly from birth through early maturity and reached a maximum at 

around 30 years of age. After that time, body protein declined gradu

ally during the later years. As depicted by these investigators, the 

changes in body nitrogen, an estimation of body protein, are:

Age Body Nitrogen

g/kg body weight

Newborn (full term) 
Child (10 years)
Adult (25 years) 
Elderly (65-70 years)

615
1320
1070

66 19
19
18
15
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Links between Reduced Total Protein 
Concentrations and Decubitus Ulcers

The review of the literature yielded two studies that showed a

correlation between total protein availability and the development of

pressure sores, or decubitus ulcers, and two studies that linked
c

reduced serum albumin concentrations with nutritional edema and decu-^ 

bit!. A study by Whitehead et al» (1971) showed that reduced serum 

albumin concentrations were associated with the nutritional edema of 

Kwashiorkors, a specific malnutrition state in children. Goodman and\ 

Dowdell (1955), in their study previously cited on malnutrition in 

chronic disease, measured total protein, serum albumin, and serum 

globulin concentrations for 138 patients with malnutrition, 37 of whom 

had decubiti, and found that these concentrations were:

Total Protein 6.4 g/dl (6-8 g/dl)

Serum Albumin 3.8 g/dl (3.5-5 g/dl)

Serum Globulin 3.6 g/dl (2.3-3.5 g/dl)

While this study seemed to indicate that total protein values in mal

nourished patients were essentially with normal limits, the range was 

not given nor were there any specific values for those patients who 

had existing decubitus ulcers.

In research into the cause of decubitus ulcers, Moolten (1972) 

saw a correlation between low concentrations of serum albumin and 

decubitus ulcers. He postulated that the frequent association of 

those two conditions was not precisely understood in terms of causal 

components because the decubiti preexisted in most subjects studied
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and the reduced serum concentrations may have been caused by other fac

tors such as protein loss through wound exudate.

Mulholland et al. (1943) investigated the role of protein 

metabolism in patients with decubitus ulcers. They concluded that 

corresponding changes in tissue character occurred in patients with 

protein malnutrition to the extent that less pressure could cause more 

injurious results. They showed a relationship between hypoproteinemia 

and decubitus ulcers in a random survey of 35 patients with decubiti.

In fact, total protein values for only 17.14 percent of subjects were 

within the upper limit of abnormal range which they defined as 6-6.35 

g/dl. The remaining number of subjects all showed values below normal. 

Interestingly, the lowest values for total protein were found in sub

jects with the largest ulcers.

The Aging Skin

With respect to the link between the health of the skin and 

protein availability. Peacock and Van Winkle (1976) showed that the 

skin is not a homogeneous substance. In addition to cells, it con

sists of fibrous networks of collagen and elastic and an amorphous 

ground substance of protein. Skin properties change with age; the 

thickness of skin decreases, brittleness develops, extensible proper

ties decrease, and there is a marked altered resistance to the effects 

of irritants such as shearing force.

Current Status of Preventive Care Measures

Preventive care measures currently include the elimination of 

factors from the patient environment that are known to predispose to
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decubitus ulcer formation. According to Berecek (1975), these factors 

include pressure, weight distribution, shearing force, heat, moisture, 

friction injury, hygiene, immobility, poor general nutrition, anemia, 

and infection. Gruis and Innes (1976) maintain that thorough assess

ment of both the patient's skin and the surrounding environment can
lead to prevention of decubiti.

The measures currently used to prevent the formation of decubi

tus ulcers include adherence to strict regimens of turning and posi

tioning for relief of pressure, scrupulous skin hygiene, correction and

treatment of underlying conditions and infections, initiation of active 

programs for bowel and bladder training, the use of mechanical devices 

to prevent pressure, efforts to reestablish or maintain existing levels 

of mobility, patient teaching aimed at self—inspection of the skin, and 

overall improvement Of the nutritional level.

There is a direct link between body protein availability, the

health of the integumentary, and the development of decubitus ulcers. 

Most investigators have discussed the need for systematic assessment of

the patient on all levels as to individual risk for decubitus ulcer

formation. Several investigators showed a relationship between reduced 

total protein and serum albumin concentrations and existing decubitus 

ulcer, and Williams (1976), in her study of predictive factors, sug

gested the need to develop a method for early prediction of those 

patients most.at risk for decubiti formation. The evidence from the 

literature supports research into the use of the total protein'.and 

serum albumin concentrations for that early prediction.



CHAPTER 3

RESEARCH DESIGN

This study was concerned with the relationship between total 

protein and serum albumin concentrations and the occurrence of decubi-* 

tus ulcers in an elderly institutionalized population. A retrospective 

descriptive design was used. Data concerning the variables were 

obtained through a search of patient records. This chapter will pre

sent information concerning the study setting, the sample surveyed, the 

protection of human subjects' rights, and the data collection method.

Study Setting

A community hospital in the southwestern part of the United 

States was used for the study. The hospital has 325 beds, a medical 

staff of 600 physicians, and approximately 1,100 employees. The aver

age number of patients admitted per year is 16,000. The hospital is 

accredited by the Joint Commission on Accreditation of Hospitals and 

is a member of several associations, including the American Hospital 

Association and the Association of Western Hospitals. In addition, 

the hospital is approved for Medicare patients. While exact figures 

on the number of elderly patients was not available, it was noted that 

42.5 percent of each, hospital day is a Medicare day. This figure 

translated to the statistic frequency quoted that 4 out of every 10 

hospital beds are occupied by persons 65 years of age and older.

20



A letter requesting utilization of patient records was sent to 

the hospital. Permission to pursue the study at that hospital was 

granted at a meeting of the Medical Records Review Committee and a 

copy of that portion of the committee minutes was given to the Human 

Subjects Committee, The.University of Arizona.

The Sample

The sample consisted of two groups of medical records from 

patients 65 years of age and older who had been admitted to the study 

setting during the 2 years prior to the study. The medical records of 

these patients were reviewed for inclusion of criteria necessary for 

the study. The criteria for selection of records included availability 

of information regarding Age, sex, total protein and albumin concentra

tion recordings, length of stay, day of laboratory recordings, and 

information relevant to decubitus ulcer., if observed. The patient 

criteria further stipulated that the subject be 65 years of age or
I

older and have been a patient within the study setting during the 2 

years prior to the record review. There were 2 groups of records, each 

group containing 36 records, for a total of 72 records. The control 

group consisted of 36 records representing patients who were without 

decubiti on admission and who did not subsequently develop them. The 

study group consisted of 36 records representing patients who either 

had decubiti on admission or who developed them during hospitalization.

Protection of Human Rights 

The human rights of subjects involved in the study were pro

tected according to the guidelines established by the Ethical Review
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Committee, The University of Arizona, and by the Medical Records Com

mittee of the hospital in which the study took place. A project propo

sal was submitted, according to regulations, to the Human Subjects 

Committee, The University of Arizona. A copy of that committee's 

approval is included as Appendix A.

Permission was obtained from both the Ethical Review Committee 

and the Medical Records Review Committee to collect and record the 

following information from patient records: age, sex, total protein

and serum albumin concentrations, day of laboratory recordings, day of 

onset of decubitus ulcer, if applicable, and length of hospital stay.

In addition, permission was obtained to record diagnoses, medications, 

and the final disposition of each subject. As only records were 

reviewed, the subjects themselves were not asked for consent to partic

ipate in the study and no personally identifying information was 

obtained from the records.

Data Collection Method 

The records for the study were obtained in two phases of 

patient record review and yielded both a control and a study group for 

analysis. The Medical Records Department at the selected hospital used 

a computerized coding system for classifying various patient data, 

including age and diagnoses.

The first phase of the search consisted of obtaining the study 

group by retrieval of records of patients 65 years of age and older 

that Were coded with the entry "decubitus ulcer" as a diagnosis. This 

group of records extended back for a period of 2 years as it was at
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approximately that time that blood chemistry analyses, including total 

protein and serum albumin concentrations, were performed as a somewhat 

routine admission procedure.

In the first phase of retrieval, 60 records were obtained and 

reviewed, 36 of which were selected for the study because they met the 

essential criteria mentioned previously. In addition, information 

regarding diagnoses, medications, and the final disposition of each 

subject was recorded.

In the second phase of retrieval, the control group was 

obtained. To accomplish this, the records of patients aged 65 and 

older were pulled by the computer in a fashion selected by the Medical 

Records Department of the hospital and in accordance with their stan

dard procedure. This group contained no patients who had a decubitus 

ulcer on admission and no patients who developed a decubitus ulcer 

during hospitalization.

Initially it was planned to pull all charts of patients 65 

years of age and older from the past 2 years and to select a random 

control group from these. However., on going back 6 months, the records 

department retrieved over 2,900 charts. For this reason, a period of 

3 months was agreed upon. The assumption was made that this 3-month 

sample would not differ significantly from the larger and total group 

over the past 2 years.

This technique, including the 3 months' records, yielded 

approximately 1,500 charts to which a table of random numbers was 

applied to obtain 50 charts for review. From this group of records, 

the first 36 that met .the criteria of age, sex, total protein and
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serum albumin recordings9 day of laboratory recordings, and length of 

stay were selected for the control group of subjects.

Data Collection Tool 

The tool developed for ease in recording and interpreting the 

information consisted of a table.with columnar headings to record the 

following variables:

1. Group (Control or Study)

2. Subject identification number

Control group 1-36
Study group 1-36

3. Age of subject (years)

4. Sex of subject (M or F)

5. Day of onset of decubitus ulcer (0- )

6 . Total protein values (g/dl)

7. Serum albumin values (g/dl)

8 . Day total protein and albumin tested (0- )

9. Length of hospital stay (days)

10. Diagnoses

11, Medications

The same tabular form was used to record information from the 

72 records. It was later adapted for computer analysis of the data 

obtained. A copy of the form is included as Appendix B.



CHAPTER 4

DATA PRESENTATION AND ANALYSIS

This chapter will present the findings from the study and an 

analysis of the data. The control group and the study group will be 

discussed separately.

Control Group Characteristics 

The control group comprised 36 subjects, 65 years of age and 

older who were admitted to the study setting within the 3 months imme

diately prior to the record review. This group of subjects were those 

without decubitus ulcers on admission or during hospitalization. As 

shown in Table 1, this group of subjects ranged in age from 65 to 89 

years with a mean age of 73.7 years.

Table 1. Distribution by Age and Sex, Control Group (N-36)

Sex
Age

65-r69 70-74 ■ 75-79 80-84 85-89 Total

Male 4 5 3 1 1 14

Female _7 _5 _5 _2 _3 22

Total 11 10 8 3 4 36
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The length of hospital stay for the control group ranged from 

3 to 45 days with the average stay being 12.75 days. Diagnoses for 

individuals within this group were varied, and there was an average of 

2.33 diagnoses per patient. A frequency distribution for the diagnoses 

for the control group is presented in Table 2. Interestingly, the most 

frequently occurring diagnoses correspond with primary causes of death 

among older adults.

Table 2. Frequency Distribution for Diagnoses, Control Group (Ifc=36)
.Fre- Fre-

Diagnosis quency Diagnosis quency

Arteriosclerotic Cataracts 1
heart disease 11 Cerebral artery disease 1

Cancer 10 Ulcer [duodenal] 1
Cerebrovascular accident 5 Coronary insufficiency 1
Hyptertensive cardio- Parkinsonism 1

cascular disease 5 Alzheimer’s disease 1
Congestive heart failure 4 Aortic aneurysm 1
Diabetes mellitus 4 Spastic colon 1
Urinary tract infection 4 Hemorrhoids 1
Chronic obstructive Mycosis 1

lung disease 4 Transient ischemic
Arthritis 4 attack 1
Thrombophlebitis 2 Diverticulosis 1
Gout 2 Paget's disease 1
Hiatus hernia 2 Abdominal aneurysm 1
Myocardial infarction 2 Dehydration 1
Fracture [hip] 2 Lupus erythematosis 1
Obesity 1 Anemia 1
Polyps [rectal] 1 Cholecystitis 1
Ventral hernia 1
Premature atrial

contractions 1
Premature ventricular

contractions 1
Hydronephrosis 1
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The most frequently prescribed medications for the control 

group were the cardiotonic drugs, such as Lanoxin and digoxin, pre

scribed in 14 cases; the diuretics, such as Lasix and Dyrenium, 

prescribed 12 times; the various tranquilizers 9 times; and the nar

cotic Demerol 5 times. One patient in the control group died and the 

remaining 35 were discharged to home or, infrequently, to an extended- 

care facility.

The mean, if more than 1, or the single recorded value for 

total protein and serum albumin for the control group are presented in 

Tables 3 and 4, The maximum and minimum values for these concentra

tions are presented where applicable. These tables also show the age 

and sex of each of the subjects in the control group as well as the 

total number of observations made of total protein and serum albumin 

concentrations by the laboratory at the study setting.

As shown in Table 3, the mean total protein value recorded for 

subjects in the control group was 6.56 g/dl. Similarly, Table 4 shows 

that the mean serum albumin value recorded for these subjects was 3.75 

g/dl. These figures were interpreted against the normal values used 

by the study setting laboratory which had adopted the Technicon 

SMAC-20 established norms. This technique interpreted the normal range 

for total protein as 6-8 g/dl and the normal range for serum albumin as

3.5-5 g/dl. Thus, the mean total protein concentration for the control 

group, as presented in Table 3, was within the normal range and the 

mean serum albumin concentration for the control group, as presented in 

Table 4, was also within normal limits.
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Table 3, Total Protein Values, Control Group (N=36)

Subject 
Number Age Sex

Total Protein, g/dl^
Mean Reading 

or
Single Value Maximum Minimum

Number of 
Observations

1 68 F 6.0 6.5 5.5 2
2 72 F 6.7 1
3 74 M 7.5
4 65 F 6.7 1
5 89 F 5.9 1
6 82 M 6.7 1
7 . 71 F 5.8 6.0 5.7
8 73 F 6.1 1
9 76 M 7.4 7.6 7.2

10 71 F 6.4 1
11 81 F 5 .8 1
12 73 F 5.7 1
13 69 M 5.8 6.1 5.6
14 75 M 6.3 1
15 85 F 8.0 1
16 79 F 6.9 1
17 70 M 6.9 1
18 67 M 6.9 1
19 75 F 6.0 1
20 70 M 5.7 6.0 5.1

.21 70 M 6.9
22 70 . M 6.8 1
23 65 F 5.9 1
24 65 M 7.4 1
25 65 M 6.7 7.4 6.0
26 77 F 6.2 1
27 85 F 6.2 1
28 76 F 6.5
29 79 M 7.8
30 69 F 6.7 1
31 87 M 5.4
32 68 F 6.1
33 81 F 8.2 9.0 7.5
34 76 F 6.3 1
35 68 F 6.8
36 65 F 6.8 1

Mean 6.56 g/dl

^Normal range = 6-8 g/dl
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Table 4. Serum Albumin Values, Control Group (N=36)

Subject 
Number Age Sex

Serum Albumin, g/dla

Mean Reading 
or

Single Value Maximum
Number of 

Minimum 'Observations

1 68 F 3.6 4.2 3.0 2
2 72 F 4.2 1
3 74 M 4.4
4 65 F 4.0 1

' 5 89 F . 3.6
6 82 M 3.6
7 71 F 3.3 3.6 3.0 2
8 73 F 3.9
9 76 M 4.3 4.5 4.1 3

10 71 F 4.0 1
11 81 F 3.5
12 73 F 3.6 1
13 69 M 3.7 3.8 3.5 3
14 75 M 3.5
15 85 F 3.9
16 79 F 4.0
17 70 M 4.-8
18 67 M 4.2 1
19 75 F 3.6
20 70 M 3.8 4.2 3.0 6
21 70 M 4.6 1
22 70 M 3.8
23 65 F 3.5
24 65 M 4.1
25 65 M 3.4 4.1 2.8 5
26 77 F 3.6 1
27 85 F 3.9 1
28 76 F 3.6
29 79 M 3.7
30 69 F 3.4
31 87 M 2.6
32 68 F 3.7
33 81 F 2.7 2.8 2.6 2
34 76 F 3.8
35 68 F 3.9
36 65 F 3.4

Mean 3.75 g/dl

aNormal range =■3.5-5 g/dl
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Study Group Characteristics 

The study group comprised of 36 subjects, 65 years of age and 

older, who were admitted to the study setting within the 2 years imme

diately prior to the record review. This group of subjects either 

presented with decubitus ulcers on admission or developed decubiti 

during hospitalization.

A frequency distribution for age and sex of subjects in the 

study group is shown in Table 5. The subjects in the study group 

ranged in age from 66 to 95 years with a mean, age of 78.4 years. There 

were 23 females and 13 males in the study group.

Table 5.. Distrillution b; f §d Sex, Stiidy Groijp (N=36)

Sex

Age

65-69 Vo 75-79 § i GO 4> 85-89 90-94 95- Total

Male 2 3 4 2 1 . 0 1 13

Female 1 4 _6 6_ 6 0. 0 23

Total 3 7 10 8 7 0 1 36

The length of hospital stay for the study group ranged from 

5 to 104 days with the average stay being 30 days. Diagnoses for 

individuals within this group, as shown in Table 6 , were similarly 

varied as with the control group and there was an average of 3.38 

diagnoses per patient. A frequency distribution for the various
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Table 6. Frequency Distribution for Diagnoses» Study Group (N=36)

Fre Fre
Diagnosis quency Diagnosis quency

Arterios clerotic Atrial fibrillation 1
heart disease 16 Emaciation 1

Cerebral vascular Hypernatremia 1
accident 8 Multiple sclerosis 1

Congestive heart Parkins onism 1
failure 7 Ascites 1

Chronic organic Lactic acidosis 1
brain syndrome 6 Hiatal hernia 1

Dehydration 5 Gout 1
Anemia 5 Aphasia 1
Pneumonia 5 Dermatitis 1
Cancer 5 Cholecystitis 1
Diabetes mellitus . 5 Pyelonephritis 1
Fracture [hip] 4 Rheumatic heart
Arthritis 4 disease 1
Chronic obstructive Brain atrophy 1

lung disease 3 Paranoia 1
Cerebral . Arterial embolism' 1

arteriosclerosis 3 Uremia 1
Acute bronchitis 2 Fever of undeter
Asthma 2 mined origin 1
Renal failure 2 Lymphoma 1
Cystitis 2 Electrolyte imbalance 1
Urinary incontinence 2 Neurogenic bladder 1
Urinary tract Dyspnea 1

infection 2 Large-bowel obstruction 1
Malnutrition 2 Small-bowel obstruction 1
De cub i tus [only] 2 Fecal impaction 1
Upper-respiratory

infection 1
Scleroderma 1
Coccidiodomy cosis 1
Portal hypertension 1

diagnoses is presented in Table 6 . Because of the greater number and 

type of disease classifications in Table 6 , it can be said that the 

study group represented a more ill population; also, there were more 

chronic conditions in the study group.
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The most frequently prescribed medications for the study group 

were the antibiotics, such as ampicillin and Keflex, seen in 27 cases; 

the cardiotonics, such as Lanoxin and digoxin, prescribed 15 times; the 

various tranquilizers and muscle relaxants, such as Valium, 15 times; 

analgesics, such as Tylenol and Darvon, 13 times; and the diuretic 

drugs, prescribed 12 times.. Nine subjects in the study group died; the 

remaining 25 subjects were either discharged to home or to an extended- 

care facility.

The mean, if more, than .1, or the single recorded value for 

total protein and serum albumin concentrations for the study group are 

presented in Tables 7 and ,8. The maximum and minimum values for these 

concentrations are recorded where applicable. These tables also show 

the age and sex of each of the subjects in the study group as well, as 

the total number of observations made of total protein and serum albu

min concentrations by the laboratory at the study setting.

As seen in Table 7, the mean total protein concentration 

recorded for all subjects in the study group was 5.94 g/dl. Similarly, 

Table 8 shows that the mean serum albumin concentrat ion recorded for 

these subjects was 3.19 g/dl. Again, these values were interpreted 

against the normal values used by the laboratory at the study setting 

as established by the Technicon SMAC-20 technique. These normal estab

lished values are, for total protein, 6-8 g/dl and, for serum albumin,

3.5-5 g/dl. Thus, the mean total protein and serum albumin concentra

tions for subjects within the study group were below normal range. As 

the study group subjects were later divided into those subjects with



Table 7. Total Protein Values, Study Group (N=36)
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Subject
Number3 Age Sex

Total Protein, g/dl*3
Mean Reading 

or
Single Value Maximum Minimum .

Number • of- 
Observations

1 87 F 5.6 1
2 76 F 6.4 1*3 70 F 4.7 1

*4 70 M 4.5 1
5 81 F . 5.1 1

*6 83 F 7.2 1
*7 78 M 5.6 1
*8 71 F 6.6 7.1 6.1 4 .
*9 76 F 4.2 1
10 95 M 7.4 1

*11 79 F 7.1 7.9 6.1 3
*12 82 F . 6.1 1
13 78 F , 5.2 5.9 4.7 3

*14 86 F 7.8 1
*15 86 M 5.5 5.7 5.4 2
16 85 F 5.5 1

*17 68 M 5.8 5.3 6.2 6
*18 87 F 6.8 7.0 6.5 3
*19 69 F 4.7 5.0 4.4 4
20 82 M 6.2 6.6 5.7 2

*21 76 F 6.3 6.4 6.2 2
22 70 M 5.9 1

*23 87 F 6.1 1
24 75 M 5.9

*25 74 M 4.7 4.8 4.6
. 26 74 F 8.0 1
27 80 F 6.1 1
*28 66 M 5.5 1
29 75 M 6.0 1

*30 85 F 5.9 1
*31 80 F 6.6 6.7 6.5 2
32 79 F 5.7 5.9 5.6 2

*33 71 F 6.1 7.1 5.2 2
*34 82 M 6.1 7.3 4.8 13
*35 83 F 5.2 ' 5.6 4.9 . 3
*36 75 M 5.9 7.7 3.0 8

Mean 5.94 g/dl

^Asterisks indicate subjects developing decubitus ulcers during 
hospitalization

^Normal range = 6-8 g/dl
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Table 8. Serum Albumin Values, Study Group (N=36)

Subject3 
Number Age Sex

Serum Albumin, g/dl-
Mean Reading 

or
Single Value Maximum Minimum

Number of 
Observations

1 87 F 3.4
2 76 F 3.5

*3 70 F 2.5
*4 70 M 2.7
5 81 F 3.0

*6 83 F 4.4
*7 78 M 3.0
*8 71 F 2.8 3.1 2.3
*9 76 F 2.4
10 95 M 4.4

*11 79 F 3.5 4.0 2.8
*12 82 F 3.5
13 78 F 3.2 3.5 3.0

*14 86 F 3.8
*15 86 M 3.1 3.3 2.9
16 , 85 F 3.4

*17 68 M 2 .8 . 2.9 2.7
*18 87 F 3.2 3.8 2.4
*19 69 F 2.9 3.2 2.6
20 82 M 3.5 3.5 3.5

*21 76 F 3.6 3.7 3.5
22 70 M 3.6

*23 87 F 3.7
24 75 M 3.0

*25 74 M 2.4 2.5 2.4
26 74 F 4.0
27 80 F ' 2.9

*28 66 M 2.9
29 75 M 3.0

*30 85 F 2.4
*31 80 F 4.0 4.3 3.7
32 79 F 3.3 3.4 3.3

*33 71 F 3.2 3.8 2.7
*34 82 M 2.3 3.8 1.0
*35 83 F 3.1 3.5 2.8
*36 75 M 2.7 4.4 2.3

Mean 3.19

1
1
1
1
1
1
1
4
1
1
3
1
3
1
2
1
6
3
4 
2 
2

3
2
2
13
3
8

Asterisks indicate subjects developing decubitus ulcers during
^hospitalization 

^Normal range = 3.5-5 g/dl



decubiti on admission and those subjects who developed decubiti during 

hospitalization, the latter group were asterisked in Tables 7 and 8 .

As shown in Table 7 and 8 ,' 23 subjects from the study group 

developed decubitus ulcers during their hospitalization. Records of 

19 of these subjects provided data on laboratory values for total pro

tein and serum albumin prior, to onset of ulcers. These subgroup data 

were analyzed separately so that both the control group and the study 

subgroup could be compared when free of decubitus ulcers and so that 

their corresponding laboratory values could be viewed from that stand

point. These values were Used to make comparisons in predicting which 

elderly patients are at high-risk for decubitus ulcer development.

The mean total protein for the 19 subjects from the subgroup 

who developed decubitus ulcers during hospitalization was 5.87 g/dl 

(6-8 g/dl)„ The mean serum albumin for these 19 subjects was 3.11 g/dl 

(3.5-5 g/dl) . Thus, the mean values for these .19 subjects were below 

the normal range for both total protein and serum albumin.

Some additional observations on this subgroup of 19 subjects 

revealed that more than half developed a decubitus ulcer within 8 days 

of admission. The average day of onset was Day 15 and Day 2 was the 

most frequently occurring day for decubitus ulcer onset. It was also 

noted that 84 percent of the subjects developed decubiti within the 

28-day period noted by Williams (1976).

Data were available for 9 of these 19 subjects for more than 

1 reading for total protein and serum albumin concentrations prior to 

onset. Tables 9 and 10 present, data for the total protein and serum



Table 9 . Total Protein Values Nearest to Admission and Prior to Onset of Decubitus Ulcers, 
Study Subgroup (N=9)

Subject
Number

Total Protein3 
Nearest to 
Admission 

g/dl
Day b 
Tested

Total Protein 
Prior to 
Onset 

g/dl
Day
Tes ted

Day of 
Onset Change

11 7.9 0 6.4 5 6 decrease

17 6.2 4 5.8 43 54 decrease

18 6.5 0 7.0 15 15 increase

19 4.4 0 5.0 3 4 increase

31 6.7 0 6.5 10 19 decrease

33 7.1 0 5.2 18 34 decrease

34 7.1 0 6.8 3 47 decrease

35 5.6 0 5.1 19 21 decrease

36 7.7 0 4.8 23 25 decrease

Mean 6.6 Mean 5.8

^Normal range total protein = 6-8.9 g/dl 

b0 = admission



Table 10. Serum Albumin Values Nearest 
Study Subgroup (N=9)a

to Admission and Prior to Onset of Decubitus Ulcers,

Subject
Number

Serum Albumin 
Nearest to 
Admission 

g/dl
Day
Tested-

Serum Albumin 
Prior to Onset 

g/dl
Day
Tested

Day of 
Onset Change

11 4.0 0 3.1 5 6 decrease

17 2.9 4 2.8 43 54 decrease

18 2.4 0 3.8 15 15 increase

19 2.6 0 3.2 3 4 increase

31 4.3 0 3.7 10 19 decrease

33 3.8 0 2.7 18 34 decrease

34 3.7 0 3.8 3 47 increase

35 - 3.5 0 2.8 19 21 decrease

36 4.4 0 2.3 23 25 decrease
Mean 3.5 Mean 3.1

aNormal range for serum albumin = 3.5-5 g/dl 

b0 = admission
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albumin concentrations of these 9 subjects. Total protein concentra

tions decreased in seven out of nine subjects prior to onset and 

increased in two subjects. Serum albumin concentrations decreased in 

all but one subject prior to onset of decubitus ulcers. The means for 

both values decreased and were below.the normal range.

Information was available for six of these nine subjects regard

ing previous, but recent, hospitalizations. These hospitalizations were 

within a period of one week to three months preceding the study period. 

Four subjects had one hospitalization each and two subjects had two each. 

This information indicated that total protein and serum albumin values 

were higher during those previous hospitalizations and again suggested 

that there may be a reduction in those concentrations prior to the 

appearance of a decubitus ulcer.

Data Analysis

The first step in data analysis was to obtain a broad view of

the information using the null hypothesis that states that there is no 
difference between the total protein and serum albumin concentrations

in elderly individuals with or without decubitus ulcers.

The mean overall total protein and serum albumin concentrations, 

for the control group and the study group were different. For the 

Control group the means of 6.56 g/dl (6-8 g/dl) for total protein and 

3.75 g/dl (3.5-5 g/dl) for serum albumin were within the normal estab

lished ranges; for the study group the means of 5.94 g/dl for total 

protein and 3.19 g/dl for serum albumin were below the normal
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established ranges. A t test revealed that these differences were not 

significant at the p < .05 level.

The study group data represented two separate phenomena, decu

bitus ulcers present in subjects on admission and decubitus ulcers 

developing in subjects during hospitalization. The total protein and 

serum albumin values of those subjects who had decubitus ulcers on 

admission were considered as having no relevance to the issue of pre

dicting which individuals would develop, decubiti as there was no oppor

tunity to observe those values prior to onset. Therefore, the computer 

analysis was limited to determine if there was any difference between 

the laboratory Values from the control group and those 19 values from 

the study group, a subgroup, that reflected values prior to the onset 

of decubitus ulcers. By equating 36 subjects from the control group 

and these 19 subjects from the study group on the criterion of being 

without decubiti initially, it was possible to analyze several other 

variables from the data.

Table 11 shows the variables for computer analysis based on 

the records of 36 subjects from the control group and 19 subjects from 

the study group, a subgroup. It presents the results of a Behrends- 

Fisher modification of the t test showing t values and their probabil

ity levels and the F test for variance.

Prior to the research phase of the study it was postulated 

that p < .05 would be the level by which to reject the null hypothesis. 

Because total protein and serum albumin concentrations measured prior 

to onset of decubitus ulcers were significant at the .003 and 1000 

levels, respectively, the null hypothesis would be rejected and the



Table 11. Results of t test and F test. Control Group (N=36) and Study Subgroup (N=19) 
Subgroup (N=19)

N Mean SD t value
2-tail
Probability F value

2-tail 
Probability!

Age (years)

Control Group 

Subgroup

36

19

73.6

76.4

6.69

7.58
-1.40 0.167 1.28 0.512

Total Protein Values before Ulcer (g/dl)a

Control Group 

Subgroup

36

19

6.57

5.87

0.66

0.95
3.17 0.003 2.06 0.066

Serum Albumin Values before Ulcer (g/dl)*5

Control Group 

Subgroup

36

19

3.75

3.11

0.45

0.60
4.44 0.000 1.76 0.147

Length of Hospital Stay (days)
©
Control Group 

Subgroup
36
18°

12.75

38.44

10.47

25.68
-5.23 0.000 6.01 0.000

Hospital Day of Measurement before Ulcer

Control Group 

Subgroup

36

19

3.86

6.53

8.28

11.54
-0.99 0.328 1.94 0.091

Length of Observation before Ulcer 
Onset or Discharge (days)

Control Group 

Subgroup

36

19

12.75

15.63

10.47
15.62

-0.82 0.419 2.22 0.042

^Normal range for total protein = 6-8 g/dl
^Normal range for serum albumin = 3.5-5 b/dl 
CData missing one subject
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alternative hypothesis that there is a difference in total protein and 

serum albumin concentrations in elderly individuals with and without 

decubitus ulcers would be accepted.

Because the samples were of unequal size an E. value was obtained 

to determine whether the values were from the same population with dif

ferent variances or from two populations with the same variance. The 

obtained F value of 2.06 for total protein was consistent with a two- 

tail probability of .066, and the obtained F value for serum albumin of 

1.76 was consistent with a two-tail probability, of .147. These findings 

indicated that the samples may have derived from two different popula

tions and led to failure to reject the null hypothesis.

A further look at Table 11 shows that length of stay is also a

significant variable in predicting which elderly individuals are likely 

to develop decubitus ulcers, that variable being significant at the 

p = .000 level. There were no other significant variables in the data 

analysis.

This chapter has presented the findings from the study and an 

analysis of the data. The characteristics of.the control group and the

study group were presented and compared.

The total protein and serum albumin concentrations of the con

trol group and the study group were different but these differences 

did not meet the t test of statistical significance. It was noted, how

ever, that the control group means, for total protein and serum albumin 

concentrations were within the normal established ranges; whereas, the 

study group means for those values were below the normal established 

ranges.
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To test the significance of total protein and serum albumin 

concentrations prior to decubitus ulcer onset9 the values of the 36 

subjects from the control group were compared with the values from a 

subgroup of 19 subjects from the study group, whose.records provided 

information on these laboratory values prior to onset of decubiti. A 

t test showed that total protein concentrations were significant at 

p ^ »003 level and that serum albumin concentrations were significant 

at p - .000 level„ However, the F test for estimation of variance was 

not significant and indicated that the sample may have represented two 

separate populations of elderly patients.



CHAPTER 5 

INTERPRETATION AND CONCLUSIONS

This chapter includes an interpretation of the findings and 

• implications for nursing practice. It also presents the recommenda

tions for future study.

An analysis of the data from the two groups of elderly insti

tutionalized subjects, those who did not develop decubitus ulcers and 

those who did, revealed a very high probability level for the two 

dependent variables in the study— total protein and serum albumin 

concentrations. These probability levels were p = .003 for the rela

tionship between serum albumin concentration and the development of 

decubitus ulcers. These findings led to the conclusion that concen

trations of total protein and serum albumin are significant in pre

dicting which elderly are at risk for decubiti development.

The F values of 2.06 for total protein and 1.76 for serum 

albumin failed to reach the preselected level of p < .05 and may 

indicate that there is Some doubt regarding the significance of the 

differences between group means. On the other hand, this finding may 

indicate that the data obtained from the study subgroup, those sub

jects who developed decubiti after admission, were not representative 

of a normally distributed population. This can be Substantiated by a 

look at several factors included in the data.
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Initially, it is apparent from closer scrutiny of the informa

tion that, while not significantly different, the subjects from the 

study group represented an older group of elderly than those in the 

control group. The mean age for subjects in the control group was 73.6 

years and the mean age for subjects in the study group was 78.4 years. 

The study subgroup had a mean age of 76.4 years. By traditional 

standards of classification used in age-grouping the elderly, these 

figures indicate that there may be two distinct groups represented in 

the sample. These groups are designated as a "young old" and a 

"middle old" group; moreover, these categories are not spurious but 

based on sound physiological findings. The disparity between ages in 

the control group and the study group, then, may account for increasing 

Susceptibility to stress and inability to maintain body equilibrium in 

the face of illness.

Another factor supports the conclusion that the sample may 

have represented two separate groups of elderly. The subjects in the 

study group showed a greater total number of disease conditions, 38 

for the control group and 51 for the study group. This is indicative 

of multiple illness states within the individual, states which alter 

ability to combat stress. The differences in mortality between the 

two groups also indicates that the study group were a more frail group 

than the control group. As noted earlier, nine subjects from the 

study group died but only one subject from the control group died.

This finding also raises the issue of whether some decubitus ulcers are 

representative of an overall terminal process in an elderly individual 

and are perhaps independent of immobility.
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The various medications prescribed for the control group and 

the study group were generally the same and were those frequently used 

in therapy for cardiovascular problems associated with aging. There 

were two exceptions. Antibiotics were the most frequently prescribed 

drugs for the study group. It was not possible to determine from the 

data whether these drugs were intended for primary disease conditions 

or therapy for decubitus ulcers. It Was also noted that diazepam 

(Valium) was prescribed 15 times for subjects in the study group but 

only 9 times for the control group. Recent evidence indicates that 

diazepam (Valium) interferes with protein synthesis and further study 

on the advisability of using this drug is warranted, particularly with 

the elderly.

The variable of length... of stay was found to be significant at 

the p = .000 level. This indicates that length of hospital stay is a 

critical variable in determining which elderly individuals are at risk 

for decubitus ulcer development. This would further substantiate the 

many studies previously cited regarding the effects of immobility 

because it is a logical conclusion that length Of stay and relative 

immobility may be positively correlated.

On the other hand, it seems equally reasonable to assume that 

the protracted length of stay for the study group was because of the 

need for extended hospitalization due to more serious illness or due to 

the decubitus ulcers themselves. In other words, length of stay may be 

seen as a consequence of decubiti rather than as a causal factor in 

their development. This particular assumption can only be substantiated
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by a prospective study of institutionalized individuals who develop 

decubi'ti.

It is interesting to note, however, that the day of onset for 

decubitus ulcers in 14 of the 23 cases in the study group was prior to 

the mean length of stay (12.75 days) for individuals in the control 

group. Furthermore, the median day for decubitus ulcer development in 

the study group was Day 6 and the most frequently occurring day for 

onset was Day 2 following admission.

The variable of sex was not analyzed because the control group 

and the study group were initially well matched with respect to sex.

The control group had 14 males and 22 females and the study group had 

13 males and 23 females. However, the data revealed that total protein 

and serum albumin concentrations were lower for males in the study 

group than for females in that same group. Those mean values for males 

were, for total protein, 5.76 g/dl (6-8 g/dl), and, for serum albumin, 

3.03 g/dl (3.5-5 g/dl). For females in the study group the mean value 

for total protein was 6.04 g/dl and the mean value for serum albumin 

was 3.29 g/dl. For those 19 subjects in the Study subgroup, the mean 

total protein value for males was 5.42 g/dl and the mean for females 

was 6.19 g/dl. Also, in the subgroup, the mean serum albumin value 

was 2.63 g/dl for males and 3.40 g/dl for females. These findings were 

contrary to the findings for the control group, the group who did not 

develop decubiti. In this group both the total protein and serum 

albumin values were higher for males than for females. These findings 

regarding sex indicate the need for further research on this variable 

and its significance in the development of decubitus ulcers.
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Some proposals are offered regarding the questions posed prior 

to data collection and included in the statement of the problem. It 

was questioned whether decreased total protein and serum albumin con

centrations could be used in predicting which elderly individuals would 

experience skin breakdown and decubitus ulcer formation. While the 

values themselves have little relationship between one individual and 

another, that fact that they usually could be seen to decrease prior 

to onset of decubiti in the subjects studied is significant and is sug

gestive that careful monitoring of these concentrations can be useful 

in predicting.

The actual point of value at which decreases in total protein 

or serum albumin concentrations would be significant could not be 

determined due to insufficient data. In five-of nine subjects in which 

there was more than one test recorded the total protein values were 

below the normal range just prior to onset of decubitus ulcers, 

whereas they were below the normal range for only two of the nine 

subjects at admission. For serum albumin, values were below the normal 

range in six of the nine subjects just prior to onset. Similarly, 

those serum albumin values were below the normal range in only three 

of the nine subjects at admission. These findings seem to indicate 

that fluctuations in concentrations, particularly a decrease in con

centrations, may be just as significant as the relationship of those 

values to the normal range. Definitive points on a scale of values, 

if feasible, could only be determined by a closely scrutinized invasive 

and prospective study of the concentrations in elderly individuals. It 

seems unlikely that a definitive point can ever be determined, but
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perhaps how much of a decrease the system can tolerate prior to risking 

tissue breakdown can be determined.

Along these same lines, one other factor must be considered.

For patients with dehydration * malnutrition, and electrolyte imbalance, 

the relative concentration of total protein and serum albumin may be 

elevated to give a picture of false high readings within these individ

uals. Also, the use of diuretics, which cause decreased blood volume, 

may result in false high and misleading concentrations for total pro

tein and sermn albumin (Voda, 1979).

Information regarding the existence of a temporal relationship 

between total protein and serum albumin concentrations and the develop

ment of decubitus ulcers was inconclusive. The day of onset for 

decubiti was too variable, to reach any general conclusion and there was 

too much missing information regarding total protein and serum albumin 

values in most cases. This was compounded by the finding that Day 2 

was the most frequently occurring day for onset and left little room to 

monitor prior values. What is needed to determine if a temporal rela

tionship exists between decreased concentrations and decubitus ulcer 

onset is, again, an experimental study which would look at those values 

in institutionalized elderly on a longitudinal basis. A more closely 

structured study of those values with a larger sample, perhaps on a 

weekly basis, may reveal not only that critical level for tissue 

breakdown but how long the system can tolerate protein deprivation 

or disequilibrium between plasma proteins and body proteins.

Finally, total protein and serum albumin concentrations appear 

to be implicated in the formation of decubitus ulcers. This study has



shown a trend toward decreased concentrations prior to onset. According 

to Toporek (1975)9 protein deprivation portends serious consequences.

If the body becomes deficient in protein, the plasma proteins are ordi

narily maintained but at the expense of less important proteins such as 

those in muscle tissue. Toporek cautions, however«, that a situation of 

this type cannot continue long without serious results to the body and 

its integrity. He contends that there is a correlation between the 

clinical state of the individual and the level of that individual’s 

plasma proteins. In general, a decrease in plasma proteins indicates 

a similar decrease in tissue proteins.

This study has one major implication for nursing practice. For 

some time it has been apparent that no therapeutic regimen is superior 

to any other in treating decubitus ulcers. Because of this, prevention, 

is critical. There is some evidence to indicate that total protein and 

serum albumin concentrations may be useful in identifying hospitalized 

elderly who are at high risk for decubitus ulcers. In addition to 

known parameters in the formation of decubitus ulcers, such as immobil

ity, pressure, and poor nutrition, the nurse caring for the institu

tionalized elderly should use these values of total protein and serum 

albumin in the complete picture of assessment and planning for nursing 

intervention. Alertness to changes in these values may be critical in 

the prevention of dangerous pressure lesions.

Negative nitrogen balance cannot be reversed by the oral route 

but it is generally accepted that nitrogen balance can be maintained 

in this manner. Nurses should be diligent to the total picture of
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each elderly patient and ensure that high nutritional levels are main-* 

tained throughout the hospitalization period»

In addition to this, because immobilization, per se, can cause 

nitrogen loss in the individual, nurses must provide relief from this 

immobility in more ingenious way's not yet in practice. The prevention 

of decubitus ulcers in the geriatric population needs further research.

The recommendations of this study are for prospective studies that

follow the total protein and serum albumin concentrations in hospital

ized elderly to see if they are valid indicators of which older persons

will develop decubitus ulcers.



CHAPTER 6

SUMMARY

The purpose of this study was to determine whether the total 

protein and serum albumin concentrations were significant as predictor 

variables in the development of decubitus ulcers in the geriatric popu

lation. The research design was retrospective in nature and consisted 

of a review of the medical records of 72 patients, all of whom were 65 

years of age or older and had been institutionalized within the study 

setting within the past two years. Thirty-six of the subjects were 

without decubiti and the remaining 36 either had decubiti on admission 

of developed them subsequent to admission but during their hospitali

zation.

A t test for the difference between sample means was used in 

the data analysis. This test showed that both total protein and serum 

albumin concentrations were significant predictor variables for decu

bitus ulcer development in a study subgroup of elderly individuals. 

However, an F test for total protein and serum albumin concentrations 

was not significant at the p < .05 level indicating that the two groups 

of subjects may have represented separate populations of elderly indi

viduals. For this reason, the null hypothesis was not rejected.

The conclusion was that blood concentrations of total protein 

and serum albumin can be used in combination with other known variables 

such as immobility in the determination of which elderly individuals
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are at risk for decubitus ulcer development. The recommendations for 

this study include a long-range prospective analysis of the values of 

total protein and serum albumin concentrations with a larger sample of 

elderly institutionalized patients.
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H U M A N  S U B J E C T S  C O M M I T T E E  
ARIZONA HEALTH SCIENCES-CENTER 2305

February 17, 1978

Ms. Arlene Gardner 
College of Nursing 
Arizona HeAlth Sciences Center
Dear Ms. Gardner:
Thank you for submitting a revised consent form for your project 
entitled, "Total Protein Levels as a Predictor Variable in 
Decubitus Ulcer Formation in the Geriatric Population." The 
Human Subjects Committee grants approval of this subjects-at 
risk project effective February 17, 1978, with the undets^nding 
that no changes in the procedures followed or the consent form 
used (copies of which we have on file) will be made without the 
knowledge and approval of the Human Subjects Committee and the 
Departmental Review Committee. Any physical or psychological 
harm to any subject must also be reported to each committee.
A university-wide policy requires that all signed consent forms 
be kept in a permanent file in the Departmental Office to assure 
their accessibility in the event that university officials need 
the information and the principal investigator is no longer tin the 
staff or unavailable for some other reason.
Sincerely yours.

Milan Novak, M.D., Ph.D.
Chairman
Human Subjects Committee 
MN:pd

xc: Ada Sue Hinshaw
Departmental Review Committee
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