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ABSTRACT : 1

This study dealt with the question, ''Can an assess
ment tool identify patients at risk to decubitus ulceration 
in a nursing home setting?" The theoretical-framework for 
this study, was based on physiological causes-bf pressure 
sore formation and was an extension of research conducted 
previously.

The sample consisted of 30 residents of a nursing 
home. . Fifteen of the residents had newly developed pressure 
Sores arid the other 15 residents were randomly selected from 
the population showing no evidence of pressure sore forma
tion.

The assessment tool was found to be a valid pre
dictor of pressure sore formation. Reliability of the tool, 
although significant, was found to be weak (Wilks lambda = 
.18738). Two of the five variables being assessed were 
found to measure the same criterion. One of the variables 
was found to be a less discrete measure than the other four.

Recommendations for strengthening the reliability of 
the tool included combining the variables, mobility and 
activity, into a separate measure, and to revise the ordinal 
scale measuring mental status so that each point on the 
scale was mutually exclusive. A suggestion was also made to 
develop ordinal scales for skin tone and skin sensation

viii



categories so these could be included in the total assess 
ment score.



CHAPTER 1.

INTRODUCTION

Early recognition of patients at risk is essential 
in any method of preventing pressure sores. Patients are 
usually placed on prophylactic regimens too late, often 
after severe sores have developed» The finding of an 
effective technique for preventing pressure sores, and 
training in its use, could be the first Step toward a more 
positive approach t6 this problem, enabling medical and 
nursing staff to collaborate in the management of a pa
tient's pressure areas as rationally as is done in other 
aspects of his care. During the past few years, many 
assessment tools have been developed to guide nursing 
practice. As with any new development, continued testing 
and refinement is necessary before a measurement tool 
becomes sophisticated enough to become adopted in general 
practice.

Statement of the.Problem 
This study sought to answer the following question: 

Can an assessment tool effectively identify patients at risk 
to the formation of pressure sores in a nursing home 
setting?



, Purpose of the Study 
This study was designed to validate an assessment 

tool, developed by Gosnell (1973) (see Appendix A), that 
identifies patients at risk to pressure sore formation. In 
addition, this study also sought to evaluate the effective
ness of utilizing this assessment tool in a nursing 'home 
setting. , ■

Significance
Etiologic factors such as pressure, mobility, and 

incontinence are forces with which nurses carl deal.
Similarly, descriptive patient data such as physical and 
mental condition can also be identified by nurses. Precise 
measures of etiologic influences, coupled with descriptive 
patient data on susceptibility could ultimately yield . 
specific guides for practice. Therefore, further refinement 
Of an assessment tool, which serves as an indicator of a 
patient's susceptibility to skin breakdown, could provide a 
valid instrument to aid the nurse in preventing decubitus 
ulceration. •;

Theoretical Framework 
Decubitus ulceration is a problem that has plagued 

the nursing profession for many years. Further, many of the 
factors predisposing decubitus ulceration are managed solely 
by nursing personnel. DeSpite today's excellent medications, 
equipment and procedures, superb nursing care still holds



top priority in importance in the prevention and treatment
■ ' ■ . - - of bedsores (Berecek, 1975). /<(

The role of the nurse has expanded steadily during 
the past fifteen years. As a result, today's nurses must 
be able to make meaningful observations and interpretations 
of patient's responses and, from them, develop criteria upon 
which to base nursing practice (Gosnell, 1973).

Many types of mechanical devices, chemical treat
ments, and medications have been tried in the treatment of 
bedsores. Invariably, the conclusion reached by most 
rppearchers is that the best treatment is prevention 
(Berecek, 1975). Prevention of decubitus ulceration 
requires sdme basic knowledge relating to their cause.
Rudd (1962) identified four specific factors which con
tribute to pressure sore formation: sustained pressure, 
reduction of body movements, devitalization of deep tissue, 
and reduced general resistance. In related studies, Husain 
(1953), Kosiak et al. (1958), Exton-Smith and Sherwin 
(1961), Kosiak (.1961) , and Clay (1968) substantiated these 
findings.

In preliminary studies conducted at the University 
of Iowa (1960), an attempt was made to develop criteria for 
assessing skin condition as part of a patient welfare scale. 
Similarly, in a study designed to examine the effect of 
various nursing measures on decubitus ulcer progress 
(Verhonick, 1961)., a nursing diagnosis checklist to describe
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decubitus observations was developed* One of the problems 
identified, as a result of this study, was the inability to 
control and evaluate objectively the effectiveness of 
measures which might contribute to prevention.

A study of geriatric nursing problems in England 
(Norton, 1962) dealt with factors concerned in the produc
tion of pressure sores and their prevention. An assessment 
tool with a numerical scoring system of five categories-- 
physical condition, mental condition, mobility, activity, 
and incontinence--was used. The study revealed significant 
correlation between the patient's scores on assessment of 
the five categories, and his risk for skin tissue breakdown. 
Similarly, Bliss, McLaren, and Exton-Smith (1967) utilized 
the same assessment tool to substantiate the findings of 
Norton (1962).

Finally, Gosnell (1973) conducted a study designed 
to identify factors which were likely to lead to the 
development of pressure sores in patients. Specific aims 
of the study were to (1) identify patients most likely to 
develop pressure sores by describing the observed changes 
and patterns of change in these high-risk patients which 
occurred from the time of admission until the development 
of a pressure sore and (2) determine if a simple, yet 
reliable, assessment tool could be devised to identify 
patients most likely to develop pressure sores.



. . : ■ s
Five categories were selected for observation.: 

mental status, continence, mobility, activity, and nutri
tion. A rating scale for each of the five selected vari
ables was developed and all subjects were rated for each 
variable at each observation. Total score in the five 
variables could range from 5 to 20, with lower scores 
indicating poorer health status» In addition to the 
ratings, the patient's vital signs were recorded, the skin 
status was described as to appearance, tone., and sensation, 
and all medications which the patients were receiving were 
recorded.

All patients were assessed within 24 hours after 
admission to an extended care facility and again on the 
third and seventh days of the following four weeks. The 
total number of observations for any one patient did not 
exceed nine. The assessment tool was found to be easy to 
use, and an assessment rating required minimal time. Two 
of the more Significant findings reported.by Gosnell (1973) 
were (1) admission assessment alone was not sufficient to 
identify patients most apt to develop pressure sores, and 
(.2) patterns of score ratings acquired during the four week 
observational period seemed to identify variables of 
importance.

As a result of this study. Gosnell (1973) recom
mended that the assessment form be revised to include 
provisions for recording the frequency and dosage of all



medications administered as well ds food, and fluid intake. 
In addition, the subject's temperature, pulse, and blood 
pressure should be recorded at each observation.

Continued testing of this assessment tool could 
ultimately yield an instrument sensitive enough to measure 
accurately the degree of significance of factors identified 
as likely causes of pressure sobes. Further, by utilizing 
this tool, nurses.could have accurate predictors on which 
to base regimens of nursing care aimed at the prevention of 
pressure sores. y

V Hypothesis 
As the patient score on the assessment tool 

decreases, the incidence of pressure sores increases,

Limitations
This study was restricted by the following factors;

1. Only nursing home patients were admitted to the 
study. .

2. Data collection was limited to those subjects who 
spoke and understood English and were able to read 
and write.

3. Data were collected during a four week period only.

Assumptions
In application of the theoretical framework to this 

study, the following assumptions were made.



1. All subjects in the study received the. same level of 
general nursing care.

2. The incidence of pressure sores was higher in 
persons who reside in nursing homes.

Definitions
The following definitions were used for the purpose 

of this study:
1. Decubitus Ulcer— An area of local tissue necrosis.

The terms bedsore and pressure sore were used
interchangeably in this study. '

2. Assessment Tool— A measurement tool that has been
useful in predicting patients susceptible to 
pressure sore formation. The measurement tool is 
shown in Appendix A . -

3. Clinical Score-— The resulting score after applica
tion of the measurement tool.

4. Subjects at Risk— Subjects receiving a score of 14 
or below-after application of the measurement tool.

5. Nursing Home--A facility that houses both ill as 
well as convalescing patients.



CHAPTER 2

REVIEW OF LITERATURE

In formulating this research, many sources of 
literature were reviewed. These sources can be categorized 
into two major areas: (1) physiological foundations and (2)
assessment tools,

Physiological Foundations
Husain (1953) associated, all decubitus ulcers with 

initial deep lesions within the muscle close to a bony 
surface or projection* He based his association on two 
major sources of evidence: (1) pathological studies which
demonstrated muscular lesions, recent or very old, often 
accompany bedsores and (2) experimental investigations into 
the mode of action of pressure which have shown the 
susceptibility of muscle to physical disturbance as 
contrasted with the relative resistance of skin and, to a 
lessor degree, fat. Approximately 10 years later, Rudd 
(.1962) identified four distinct factors which contribute to 
pressure sore formation: sustained pressure, reduction of 
body movements, devitalization of deep tissue, and reduced 
general resistance.

Similarly, Kosiak et al. . (.1958) measured the 
magnitude and distribution of pressure under ischial



tuberosities as well as the remainder of the sitting area on 
eleven normal adult subjects. Pressures at nearly all 
positions measured with the subject seated on a flat hard 
surface with and without padding were in excess of the 
arterial diastolic pressure and far above the accepted meati 
capillary pressure.

In a related study, KOsiak (1961). conducted 80 
separate experiments in an attempt to accurately determine 
the effect of both constant and alternating localized 
pressure on normal arid enervated muscle. Results showed 
skeletal muscle from both normal and paraplegic rats 
exhibited a high, degree of susceptibility to low constant 
pressures for relatively short periods of time. In addi
tion, microscopic changes, due to the application of 
pressure, were observed in the form of edema, loss of 
cross-striations and myofibrils, hyalinization of fibers, 
neutrophilic infiltration and phagocytosis by neutrophils, 
and macrophages.

Finally, Exton-Smith and Sherwin (1961) studied the 
spontaneous bodily movements of 50 elderly subjects aged 
65 to 93. These investigators found that those subjects who 
consistently made 20 or more bodily movements in their 
sleep were unlikely to develop pressure sores.

The University of Iowa (1960) conducted preliminary 
studies aimed at developing patient welfare scales, as part 
of a nurse utilization project. Criteria developed, as a
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result of these studies, provided objective measures related 
to skin condition* -

Assessment Tools 
Verhonick (1961) developed a criterion^mcasure as 

well as a nursing diagnosis checklist for objective observa
tions and for evaluation of the degree of progress in heal
ing of decubitus ulcers. One of the problems identified, as 
a result of this study, was the inability to measure pre^ 
ventive protocols. The fact that a reddened area did not 
develop into an established decubitus ulcer could not be 
specifically attributed to the preventive measure insti
tuted. Verhonick concluded that definitive statements 
relating to specific curative measures could not be made 
until further research established the effectiveness of . 
these measures as well as their scientific basis.

Similarly, Berecek (1975) Surveyed the various 
treatments and etiological theories of decubitus ulcers and 
concluded the primary means for solution to the problem of 
decubitus ulcers is research. She further concluded there 
is a crucial need for tools to assess and identify those 
patients most susceptible to decubitus ulcers so that 
limited manpower resources may be most effectively utilized.

In a study which examined geriatric nursing problems 
in hospitals in England, Norton (1962) focused oh factors 
concerned with the production of pressure sores and their



' ' \  prevention. The investigator developed an. assessment tool. : ■ .. :
with a numerical scoring s^WEem of five "'categories’— physical'

. - #  ' . " : / : ' condition, mental condition^ '‘mobility, activity, and in
continence. The study reyealed .significant correlation 
between the patient's, scores on assessment of the five cate
gories and his risk for skin tissue breakdown. Further, 70 
per cent of all the patients who developed pressure sores 
did sp within two weeks after admission.

Another study, concerned mainly with an assessment 
of different,mattresses for preventing pressure sores, was 
conducted by Bliss et al. (1967). In this study, only 
patients prone to developing pressure sores were utilized 
as subjects. Selection of subjects was based on the use of 
a scoring system developed by Norton (196 2), The subject 
was examined and a number given corresponding to the most 
appropriate grade under the five headings of general condi
tion, mental state, activity, mobility in bed, and incon
tinence. Possible scores ranged form 0 to 15. So as to 
compromise between the desire not to admit to the trial too 
many patients who were not at risk, and not to miss patients 
who might subsequently have developed sores, a score of . 
seven was chosen as the dividing line. Subjects with a 
score of seven or above were admitted to the study providing 
they had no or only superficial sores at the time of . 
admission. Results of this study showed that the scoring 
system was successful in identifying susceptible subjects
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and that few pressure sores occurred in patients with scores 
under seven*

The following, year. Clay (1968) described prevention 
of pressure sores by correct diet and basic nursing care for 
all patients at risk. Subjects at risk were identified by 
utilizing the scoring system developed by Norton (1962).
In Clay*s study, a score of 12 or less indicated a patient 
at risk, . , ■

Finally, Gosnell (1973) .conducted a similar study to 
identify variables demonstrated to be important in the 
development of pressure sores and to devise and evaluate an • 
assessment tool for identifying persons most likely to 
develop pressure sores. Five Variables--mental status, 
continence, mobility, activity, and nutrition--were rated. 
Each of the five variables was further refined in terms of 
three to five descriptive passages to aid in arriving at an 
accurate score for each variable. . Utilizing extended care 
facilities, 228 observations were made, twice weekly,.on 
30 subjects for four weeks or until a pressure sore 
•developed or the patient was discharged, All subjects were 
65 years of age or older. Of the four who developed pres
sure sores, all showed lower ratings on all variables. The 
assessment form was found to be simple, versatile, and 
required minimal time to complete.



CHAPTER 3

METHODOLOGY

This study was designed to validate an assessment 
tool developed to identify patients predisposed to decubitus 
ulceration. This chapter describes the study design, 
population, human rights aspects, assessment tool, and data 
analysis.

Design
The study followed a descriptive model utilizing a 

two group, cross-sectional design. The independent variable 
was the use of ah assessment tool which evaluated mental 
status, continence, mobility, activity, nutrition, and skin 
status. The dependent variable was the formation of a 
pressure sore.

The extraneous variables which were assessed on each 
subject includedi age, sex, body build, weight, medications 
received, and diagnosis. Information collected on the; 
extraneous variables served as a basis for generalizations, 
but was not used as definitive predictors concerning the 
formation of pressure sores (see Appendix C).

Subjects were divided into two groups on admission 
to the study. Those subjects who had pressure sores were
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admitted to Group 1 while those subjects having no evidence 
of pressure sores were admitted to Group II.

Subjects were admitted to Group I based on the 
following Criteria:

1. Subject was a nursing home resident.
2. Subject developed a pressure sore within the pre

ceding 24 hour period.
3. Subject spoke and understood the English language.

An equal number of subjects were admitted to Group
II.based on the following Criteria:

1. Subject was a nursing home resident.
2. Subject had no evidence of pressure sores.
3. Subject spoke and understood the English language.

Subjects admitted to Group II were randomly selected. 
The investigator started at the lowest numbered room in the 
nursing home and proceeded to successively higher numbered 
rooms to identify subjects meeting criteria for admission to 
Group II.

The investigator talked with all subjects f explained 
the study, and obtained written consent. The following 
regimen was experienced by all subjects after admission to 
both Group I and Group II: (1) the subject was evaluated
using the assessment tool and (2) the subject's temperature, 
pulse, and blood pressure were taken.
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Population

The target population was composed of thirty 
residents of a local nursing homev

Human Rights
The human rights aspect of this study was addressed 

in the following manner: (1) the investigator explained the
purpose of the study and what was required Of each partici
pant; (2) subjects were given the right to refuse to 
participate in the study; (3) subjects were informed that 
the results of this study will be published but that their 
identity would remain anonymous; (4) subjects were informed
that they could withdraw from the study at any time without 
prejudice; (5) subjects were advised of the costs, benefits, 
demands, and risks of the study; and (6) the Investigator 
obtained the written consent of each subject, utilizing the 
form shown in Appendix B. .

Data Collection
An assessment form, based on the work of Gosnell 

(1973), was designed to be brief enough to incorporate a 
total patient assessment yet sufficiently differentiate 
patients most likely to develop pressure sores as opposed 
to those not likely to develop pressure sores. The five 
categories selected for observation were: mental status, : 
continence, mobility, activity, and nutrition. Gosnell's 
rating scale was used for each Of the five variables and
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all subjects were rated for eadh variable at each observa
tion. Total score on the fiv<2 variables cotild range from 5 
to 20, with lower scores indicating poorer, health status.
In addition to the ratings, the skin condition was described 
as to appearance, tonef and sensation, and the subject's 
vital signs were recorded. The variables were rated on 
scales of one to three, one to four, or one to five as 
outlined in Appendix A. ,

Assessment of skin status was not rated numerically 
but was described in the following manner:

1. Skin Appearance— Description of observed skin 
characteristics such as dry, oily, and flaccid.

2. Skin Tone--The degree of turgor and tension deter
mined by pinch at specific high-risk sites for 
pressure sores: hard, moderate, and loose.

3. Skin Sens ation— The response of an individual to 
tactile stimuli of the epidermis at specific high- 
risk pressure sites: none, slight, moderate, and 
great.

Data Analysis 
A discriminant analysis of the total scores versus 

the incidence of pressure sores was performed to test the 
hypothesis. The overall multivariate F-ratio was utilized 
as a test of differences among the group centroids in
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conjunction with the Wilks lambda, a measure of group dis
crimination.

Similarly, a discriminant analysis was performed 
utilizing total scores versus the five subcategories of 
mental status, continence, mobility, activity, and nutri
tion to determine which of these subcategories was pre
dictive of pressure sore formation.

A correlation matrix was constructed to determine 
the relationship between total scores and temperature, : 
pulse, respirations,< and blood pressure. Similarly, a 
correlation matrix was also constructed to determine the 
relationship between. total scores and extraneous Variables, 
measured in the studyt

Finally, a correlation coefficient was computed to 
determine the relationship of the five subcategories of 
mental status, continence, mobility, activity, and nutrition 
to the total score.



CHAPTER 4

PRESENTATION AND ANALYSIS OF DATA

This study was designed to answer the question: Can 
an , assessment tool effectively identify patients at risk to 
the formation of pressure sores in a nursing home setting? 
This chapter presents the findings and statistical analysis 
-Of the data collected. ,

.■Characteristics of the Sample 
The, sample consisted of 30 residents of a local 

hursing home who consented to participate in the study. The 
sample was equally divided into two groups: Group I con
sisted of subjects who had developed pressure sores while 
the subjects in Group II were randomly selected from the 
nursing home population who had no evidence of pressure sore 
formation. Selected characteristics of the sample are 
summarized in Table 1.

Seven of the subjects in Group I were male and eight 
were female. Their ages ranged from 54 to 90 years. Eight 
of the subjects were underweight, five were normal weight, 
and two were overweight*

Six of the subjects in.Group II were male and nine 
were female. Their ages ranged from 46 to 93 years. Three 

: \ " - 18



Table 1*-.. Selected Characteristics of the Sample by Group 
and Total

Group I 
, Mean

Group II 
Mean

Total
Mean

Age 78.07 74.00 76.03
Weight 112.93 133.00 ' 122.97
Temperature 9:8.6 4 98,20 98. 42
Pulse 72.00 74.00 73.00
Respirations 23.47 20.40 21.93
Blood Pressure3 . 128.67 123.80 126.23

dBlood Pressure 73.20 • 70.67 71.93

s indicates systolic blood pressure.
d indicates diastolic blood pressure.

of the subjects were underweightr seven were normal weight, 
and five were overweight.

Findings Related to the Hypothesis 
The hypothesis of this study stated that as the 

score on the assessment tool decreased,, the incidence of 
pressure sOres increased. The range of possible scores on 
the assessment tool was 5 through 20. The range of scores 
for subjects in Group I was 8 through 15 with a mean score 
of 11.60 and a standard deviation of 1.76. The range of 
scores for'subjects, in Group II was 15 through 20 with a
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mean score of 18.07 and a standard deviation of 1.44. Table 
2 identifies subjects' scores by group.

Table 2. Frequency Distribution of Assessment Scores by 
Group

Score
Group I 

Absolute Frequency
.Group II 

Absolute Frequency

8 V  V  - • : : -  o ;; ;

10 '■ 3 : 0
11 . 0 ' :

J

12 4 0
13 0
14 IV; ■: : o -
15 v/; 1 y  : . 1 ' -
16 ■ / . 0 2
17 0 v''■■■■■; 1 ’ '

18 . - 0 . - 3
19 . ' 0 ; ' 7
20 0 i "

. On the basis of data presented in Table 2 ,  subjects 
considered to be at risk to pressure sore formation were 
those with a clinical score of 15, As the clinical score 
dropped below 14, the number of subjects developing pressure
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sores increased dramatically. .Conversely, as the clinical 
spore rose above 15, there was no evidence of pressure sore 
formation. As a result, the hypothesis of this study was 
supported.

Findings Related to the Assessment Tool
The assessment tool (Gosnell, 1973) utilized in this 

study rated five variables-’-mental status, continence, 
mobility, activity, and nutrition. The sum of the ratings, 
of these five variables was identified as a total or 
clinical scote and was used as a predictor of pressure sore 
formation.

A discriminant analysis (Nie et al., 1975) was 
performed on the five, variables to identify which variables 
contributed most to differentiation among the group. Con
currently, Wilks lambda (U statistic) was Used as a measure 
of group discrimination in conjunction with the multivariate 
F^ratio for the test of differences among the group 
centroids (Nie et al., 1975). Table 3 illustrates the Wilks 
lambda and F—ratio values for the five variables. In addi
tion, a stepwise selection method, utilizing the five 
variables, was also performed to select the next best 
discriminator within the group. Table 4 presents the 
results of the stepwise selection method on the five 
variables.
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Table 3. Wilks Lambda and F-Ratio Values by Variable

Variable Wilks Lambda F-Ratio

Mental Status , 6236 16.9000
Continence .4331■ 36.6545
Mobility .4211 • 38.5000
Activity .4180 38.9789
Nutrition .3478 52.5000

Table 4.
x. ‘

Stepwise Selection Method by Variable

Variable Wilks Lambda 'F-Ratio

Nutrition .34783 52.50000
Continence .16101 31.32693
Mental Status .06214 1.27973
Activity .05963 .75659
Mobility .04739 .25513



Nutrition and continence were identified as vari
ables which provided satisfactory discrimination for cases 
with known group membership. A classification system was 
then derived which permitted the classification of new cases, 
with unknown memberships. Figure 1 illustrates the 
classification of Group I subjects in terms of continence 
and nutrition.

CONTINENCE
Absent Minimal Usual Full
Control Control Control Control

NUTRITION 0.0 . 1.0 1.0 0.0
Poor 0.0 50.0 50.0 . 0.0

' 0.0 25 . 0 16.7 0.0
0.0 6.7 6.7 0.0
2.0 3.0 5.0 . 1.6

Fair •: . 18.2 27.3 45.5 9.1
50.0 75.0 83.3 100.0
13.3 2 0.0 33.3 6,7
2.0 0.0 0.0 0.0

Good 100.0 0.0 0.0 0.0
5 0.0 0.0 0.0 0.0

. 13.3 0.0 0.0 0.0

Figure 1., Classification of Group I Subjects by Nutrition 
and Continence
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On. the basis of information presented in Figure 1,

none of the subjects ±n Group I were usually or fully
contineht nor had good appetites; Converselyr all Subjects 
in Group II had good appetites and were Usually or fully 
continent as illustrated in Figure 2;

CONTINENCE
Usual Full

control Control
NUTRITION 2.0 13.0

Good 13,3 86.7
100.0 100.0
13.3 86.7

Figure 2. Classification of Group II Subjects by Nutrition 
and Continence

Nutrition and continence are the Strongest predic
tors of pressure sore formation in relation to this study 
sample- All subjects,, who developed pressure sores, had 
poor appetites and were either usually or always incontinent.

Since the assessment tool (Gosnell, 1973) utilized 
a total score, rather than individual variables, as a pre
dictor of pressure sore formation, it was important to 
determine if this total score was representative of the 
individual variables. A Pearson product-moment correlation 
coefficient was computed on each of the five variables to
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determine their relationship to the total score. Table 5 
summarizes this information.

Table 5. Pearson Product-Moment Correlation Coefficients, of 
Variables with Total Score

Mental
Status Continence Mobility Activity Nutrition

Total
Score . 6336 16424 . 8933 ,9014 ,7728

n=30 n=30 n—30 n=3.0 . n=30
s=.001 s=.001 s=.001 s-.001 s=.001 .

A significant relationship between each of the five 
variables and the total score was established by the Pearson 
product ̂-moment correlation coefficients. A correlation 
matrix was then constructed to determine how the five 
variables related to one another as illustrated in Table 6/ 

The variables, mobility and activity, exhibited 
multicollinearity which was a strong indication that they 
were measuring the same thing. Conversely,, ‘all other 
variables correlated at a level below their correlation to 
the total score (see Table 5) which indicated they were 
separate measures.



.Table 6. Correlation Matrix of Variables

Mental Status Continence Mobility Activity Nutrition

Mental Status
Continence
Mobility
Activity
Nutrition

1.00000 
'.47674 
.35582 
.40854 
.49545

1.00000 
.68792 
.67429 
_45 604

1.00000 
.83970 1.00000
.67033 .66964 1.00000
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Similarly, a factor matrix Was constructed to deter

mine if all five variables were related enough to exclude 
other intervening factors as illustrated in fable 7.

fable 7. Factor Matrix of Variables :

Variables COmmunality Factor.Score Eigenvalue

Mental Status ,40086 r . .19012 3,33026
Continence .66084 .24410 .73841
Mobility ,80006 .26859

, •< ■ . .54253
Activity ...f <81237 \> .27064 , .23335 .
Nutrition ' . 65613 x : ,24323 : .15444

All variables were found to be measurements of a 
common factor. Values for the mental status variable, how
ever , appeared Widely separated from values of the other 
four variables. The individual rating categories for mental 
status were not as clearly delineated as those for the other 
four variables. As a result, mental status was not as 
discrete a measurement as each of the other variables and 
this accounted for the difference in factor matrix values 
shown in fable 7. 1 J

Finally, a discriminant analysis was performed 
substituting the total score for the five individual



variable scores. The total score was found to be a 
significant (s=.000), but weak (Wilks lambda. = .18738), 
predictob of pressure sore formation*

Findings Related to Physiological Measures 
of Health Status

A correlation, matrix was constructed utilizing total 
scores of temperature, . pulse > respirations > arid blood
pressure* Table 8 summarises 1-he relationship between total
scores and these physiological measures of health status,

Table 8. Correlation Matrix of Total Scores with Vital ,
Signs

Vital Signs : Correlation Coefficient

Temperature -.03746
Pulse -.34062 '
Respirations — .23181
Systolic Blood Pressure : -.203 90
Diastolic Blood Pressure ; , ,;J; -.15964

The correlation matrix revealed that as total score
increased vital signs decreased. Pulse rate exhibited a 
moderately strong, negative correlation while all other 
vital signs exhibited weak, negative correlations to the
total, score.



■ , ■  ,  29 Findings Related to Extraneous Variables
A correlation matrix was constructed utilizing total

scores and extraneous variables measured in this study.as
illustrated in.Table 9i

Table 9, Selected Correlations. Between. Total Scores and 
Extraneous Variables

Variables Correlation Coefficient

Age -.16138
Weight • ' .26780
Body Build : -.12455
Total Number of Meditations -.05867
Antibiotics -.32872
Tranquilizers -.03995
Analgesics -.20129
Vitamins .06453
Skin Tone -.28662
Skin Sensation . .24603

When the total score increased there was a corre
sponding decrease in the number of medications taken as well 
as the number of medications classified as tranquilizers, and 
analgesics. While the correlations were weak, a trend was 
indicated which merits further study. Conversely, as the



30
total score increased there was a concurrent increase in the 
number of medications classified as vitamins. Similarly, 
although the correlation was weak, a trend was also indi
cated.

The correlations between age, weight! body build, 
and the total score also indicated interesting trends. 
Subjects who had higher total seores were younger, weighed 
more, and possessed a better body build than those subjects 
with lower scores. The ordinal scale used to rate body
build was so structured that a higher score indicated an. ■. > . •
overweight condition. As a resultr the moderately strong, 
negative correlation between total score and body build 
indicated a trend toward more normal weight distribution.

Finally > as the total score increased there was a 
concurrent increase in skin tone and skin sensation. The 
ordinal scale used to measure skin tone was structured so 
that a lower score indicated increased skin tone. As a 
result, the moderately strong, negative correlation between 
total score and skin tone indicated an increase in overall 
skin tone. .. .



CHAPTER 5

DISCUSSION OF FINDINGS >: CONCLUSIONS,
. .. AND RECOMMENDATIONS

This chapter presents a discussion of the findings, 
conclusions, and recommendations based on this study per
taining to the assessment, tool developed by Gosnell (1973) 
as Well as related extraneous variables.

Validity of the Assessment T06I 
The assessment tool was designed to identify 

patients at risk to formation of pressure sores. Five 
~ variables’--iftehtal' Status, continence, mobility, . activity, 
and nutrition--were measured using ordinal scales for each 
Variable. The sum or total score of these variables was
Used as a predictor of pressure sore formation. Possible

- ■ • - ' ■. 1 ' ■ .

scores ranged from 5 through 20 with lower scores indi
cating poorer health status.

Thirty subjects, equally divided into two groups, 
were assessed utilizing Gosnell's tool in a nursing home. 
The 15 subjects in Group I were patients who had developed 
pressure sores within a preceding 24 hour period when seen 
by the investigator. The 15 subjects in Group II were 
randomly selected by the investigator from the remainder

31
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of the nursing home population who showed no evidence of 
pressure sore formation.

The range of scores for. subjects in Group I was 8 
through 15 with a mean score of 11.60 and a standard 
deviation of 1.7.6.1; ;dbnversely, tho range of scores for 
subjects in Group II was 15 through 20 with a mean score 
of 18.07 and a standard deviation of 1.44.

Based on this sample population, a score of 15 or 
below indicated pressure sore formation. Patients with a 
score of 15 would be considered at risk to formation of 
pressure sores while patients with a score above 15 would y. . 
not be expected to develop pressure sores.

As the patient score dropped below 15 the incidence 
of pressure sores increased dramatically while as the score 
rose above 15 the evidence of pressure sores disappeared.
As a result, the assessment tool was accepted as a valid 
predictor of pressure sore formation.

Reliability of the Assessment Tool 
The assessment tool utilized a total score of the 

five variables as a predictor of pressure sore formation.
A discriminant analysis was performed to evaluate the 
reliability of total score values. The total score was 
found to be a significant (s=.0 00), but weak (Wilks lambda =. 
.18738), predictor of pressure sore formation. Since the 
total score proved to be a significant predictor of pressure 
sore formation, further statistical analysis was initiated



■' : .i ' : ' Mto determine how total score reliability could be 
strengthened. * ■

A.discriminant analysis was performed on the five 
variables to identify Which variables Contributed most to 
differentiation among this group« in addition, a stepwise • 
selection method was employed to select the next best dis
criminator within the group v :; ■ .

Nutrition and continence were found to be the 
strongest discriminators among the five variables. .All 
subjects, who developed pressure sores, had poor appetites 
and were either uSudlly or always incontinent. As a 
result, the total SOote value Was strongly influenced by 
the,continence and nutrition variables. 1

A Pearson product-moment correlation coefficient 
was computed on each of the five variables to determine 
their relationship to the total score. A significant 
relationship was established and a correlation matrix was 
then constructed to determine how thd five variables 
related to one another.

The variables, mobility and activity, exhibited 
multicollinearity which indicated they were measuring the 
same thing. Conversely, all other variables correlated at 
a level below their, correlation with the total score which 
indicated they were separate measures. On the basis of 
their multicollinearity, mobility and activity would tend 
to cancel the influence of each other in terms of the total
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score. Therefore, the two variables should be combined to 
form one measure and, thereby, strengthen the reliability ' 
of the total score.

Finallyr a factor matrix was constructed to deter
mine if all five variables wete related enough to exclude 
other intervening factors. All variables were found to be 
measurements of a common factor^ Values for the Variable 
mental status, however, appeared .widely Separated from 
values of the other four variables^ Further, investigation 
revealed individual fating categories for mental status 
Were not as clearly delineated as those for the other four 
Variables., As a re,Ault, mental status was not as discrete 
a measurement as each of the other variables and this could 
account for the difference in the factor matrix values. 
Revision of the individual rating categories for mental, 
status would result in a more discrete measurement and, 
subsequently, strengthen the reliability of the total 
score. .

Related Findings . •
A correlation matrix was constructed utilizing 

total scores versus temperature, pulse, respirations, and 
blood pressure to determine the relationship between the 
incidence of pressure sores and these physiological 
measures of health status.



The correlation matrix revealed that as total score 
increased vital signs decreased. Pulse rate exhibited a 
moderately strong, negative correlation while alb other 
Vital signs exhibited Weak, negative Correlations !to the 
total score.

NO firm conclusions can be drawn about this trend, 
since vital signs Were taken only at the time Of patient 
assessment. However, further investigation is clearly 
indicated, i - ' -

in a similar manner, a correlation matrix was
• ; /

constructed Utilizing total scores versus extraneous 
variables measured in this study. The results indicated 
patients who did not develop pressure sores took a smaller 
number of total medications, particularly medications 
classified as.tranquilizers and analgesics. Conversely, 
these patients took an increased amount of medications 
classified as vitamins. Further investigation is clearly 
indicated here also.

The. correlations between age, weight, body build, 
and total score also indicated interesting trends. Subjects 
who had higher total scores were younger, weighed more, and 
possessed a better body build.

Finally, as the total score increased there Was a 
concurrent increase in skin tone and skin sensation.
Although, these, measures were originally intended to be 
descriptive in nature, an ordinal scale was developed for



each and included in the assessments .The trend indicated 
here would suggest that Skirt tone and skin sensation might 
properly be included as variables in computing the total

—  ; : -  " / -
Conclusions

The following conclusions are based on the results

of this study. , 1 .  .:v-.
1. The assessment topi developed by Gosnell (1973)

was a valid predictor of pressure,sore formation* 
i * The reliability of the assessment tdol was signifi

cant/ but weak.
3. The Variables/ mobility and activity, were actually 

measuring the same criterion,
4. . The ordinal scale for the variable mental status.

was not mutually; exclusive.
5. Skin tone and skin sensation were identified as

possible variables to be oomputed in the total 
score. :: \  ̂\ . ' f  -: . '

6* Further investigation was indicated in relation to
vital signs and extraneous variables measured in
this study. : \

Recommendations 
Based on the findings and conclusions of this study,

the following recommendations are made.



The assessment tool should be revised and validated. 
Suggestions that would improve the present tool 
include: , •
a. The. variables, mobility and activity t should be 

combined to form one discrete measure.
b. The ordinal scale for measuring the mental 

status variable should be revised so that each 
point oh the rating-scale is mutually exclusive.

c. An ordinal scale should be developed for skin 
tone arid skin.sensation so these variables can 
be included in computation of the total score.

This study .should be replicated in similar as well 
as different facilities utilizing the revised 
assessment tool.
More information should be gathered about the rela
tionship between the incidence of pressure sores 
and vital signs.
More information should be gathered about extraneous 
variables such as age , weight, body build, number 
and type of medications taken and.their relationship 
to the incidence of pressure sores.



CHAPTER 6

SUMMARY

This study examined the question, "Can an assessment 
tool effectively identify patients at risk to the formation 
of pressure sores in a nursing home setting?" Decubitus 
ulceration is a problem that has plagued the nursing profes
sion for many years. Although many studies, aimed at the 
•treatment of pressure sores, have been conducted, the 
ultimate conclusion beached by most researchers is that 
prevention is the best treatment. The purpose of this study 
was to validate an assessment tool designed to prevent 
pressure soreS.

The review of the literature consisted of sources 
concerned with physiological causes as well as assessment of 
decubitus ulcers. This study Was an extension of research 
conducted by Gosnell (1973) in which an assessment tool was 
designed and tested in an effort to determine if the tool 
could be used to identify patients at risk to pressure sore 
formation.

The total sample consisted of 3 0 residents of a 
nursing home. The findings of this study were based on this 
sample population.

. ' 38
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The assessment tool measured five variables--mental 
status, continence, Mobility, activity, and nutrition. A 
sum or total score used as a predictor of pressure, sore 
formation. ; . \

Analysis of data showed the assessment tool to be a 
valid instrument for predicting pressture Sore formation. 
Reliability of the tbbl was found to be significant, but 
weak. Variables, mobility and activity, were actually 
Measuring the same criterion. In addition, the ordinal 
Scale for measuring Mental status was not as discrete a 
measurement as were the other Variables.

Recommendations were made to. combine the categories 
of mobility and activity into a single criterion measure. 
Similarly, a recommendation was made to revise the ordinal 
scale measuring mental status so that each point on the 
rating scale would be mutually exclusive.



' APPENDIX A - ' •

ASSESSMENT TOOL AND RATING SCALE EOJR VARIABLES .
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As s e s sment Too1

DATE DATE DATE DATE DATE DATE DATE
MENTAL STATUS
5 Alert 
4 Apathetic ; 
3 Confused 
2 Stuporous 
1 Unconscious
CONTINENCE
4 Fully Controlled 
3 Usually Controlled 
2 Minimally Controlled 
1 Absence of Control
MOBILITY
4 Full
3 Slightly Limited 
2 Very Limited 
1 Immobile , /
ACTIVITY
4 Ambulatory
3*Walks with Assistance
2 Chairfast .
1 Bedfast
NUTRITION
3 Good 
2 Fair 
1 Poor
TOTAL SCORE
TEMPERATURE
PULSE
RESPIRATIONS
SKIN APPEARANCE
SKIN TONE
SKIN SENSATION
MEDICATIONS

COMMENTS
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Scale for Raising Variables .

Mental Status; Unconscious (.1) *— nonresponsive to painful 
stimuli. Stuporous (2)--total disorientation. Does not 
respond to name, simple commands, or verbal stimuli. Con
fused (3)--partial.and/or intermittent disorientation due 
to temperature, pulse, and respiration. Purposeless . 
response to.stimuli. Restless, aggressive, irritable, 
anxious, and may require tranquilizers or sedatives. •... 
apathetic (4)--lethargic, forgetful, drowsy, passive and 
dull,, sluggish and depressed. Possibly disoriented to 
time. Alert (.5)— oriented to time, place, and person. 
Responsive to all stimuli and understands explanations.
Continence: Absence Of Control (1)— incontinent of both 
urine and feces. Minimally Controlled (2)— often inconti^ 
nent of urine with occasional to often incontinence of 
feces. Usually Controlled (3)--incontinent of urine and/or 
feces once in a while or has Foley catheter and is inconti
nent of feces. Fully Controlled (4)— total control of urine 
and feces.
Mobility: Immobile (IX— does hot assist self in any way to 
change position. Is unable to change position without 
assistance. Is completely dependent on others for movement. 
Very Limited (2)--requires assistance to change position. 
Offers minimal assistance in helping to change one's 
position. May have contractures, paralyses, etc. Slightly 
Limited (3)— able to control movement of all extremities but: 
some degree of limitation may be present. Requires the 
assistance of another person to change position. Full (4)—  
able to control all extremities and move at will. May 
require the use of a device, but can turn, lift, pull, 
balance, and attain sitting position at will.
Activity: Bedfast (1)— is confined to bed during the entire 
24-hour day. Chairfast (2)--walks only to a chair; • requires, 
assistance to do so or is confined to a wheelchair. Walks 
with Help (.3) •— able to walk with the assistance of another 
person, braces, or crutches. May have limitation on 
stairs. May have unsteady gait. Ambulatory (4)--is able 
to walk unassisted. Rises from bed unassisted. With the 
use of a device.such as a cane or walker is able to ambulate 
without the assistance of another person.
Nutrition: Poor (1)— seldom eats a complete meal; eats only 
a few bites of food at a meal. Is dehydrated and has 
minimal fluid intake. Fair (2) ’— occasionally refuses a 
meal or frequently leaves the larger portion of the meal. 
Must be encouraged to take fluids. Good (3)— eats some
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food ffom each category of the Basic Four: every day.
Drinks six to eight glasses of fluid every day. Eats the 
major portion of each meal served or is receiving tube 
feedings.



APPENDIX B

SUBJECT'S CONSENT FORM

The purpose of this research is to use a measurement 
tool designed to identify persons likely to develop pressure 
sores. Items to be measured include mental status, levels 
of mobility and activity, skin condition, and nutrition. In 
addition, temperature, pulse, and blood pressure will be 
measured* All of these items may have a bearing on pressure 
Sore formation.

On admission to the study, I understand the re*- 
searcher will review my chart to gather information relating 
to my physical condition and medications I am taking. The 
researcher will also talk with me for a while to evaluate my 
mental, status, inspect the skin on my heels, elbows, coccyx, 
and scapulae to determine my skin condition, and will record 
my temperature, pulse, and blood pressure to evaluate my 
circulatory system.

I understand that this research will be conducted at 
no cost to me.

If at any time I Wish to discontinue my participa
tion in this study, I understand I may do so without any ill 
will.

I understand the results of this research will be 
published but that my identity will remain anonymous.

I understand that while this research may not bene
fit me directly, any abnormal findings by the researcher 
will be promptly reported to the nursing staff for appro^ 
priate treatment. ■

"I have read the above 1 Subject's Consent.' The 
nature, demands, risks, and benefits of the project have 
been explained to me. I understand that I may ask questions 
and that I am free to withdraw from the project at any time 
without ill will." -
Subject's Signature  ;   Date_________
Guardian (if appropriate) Date
Investigator' s Signature . ■ ■ ■_______Date ____
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. APPENDIX C
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DATA COLLECTION-FORM

Subject Identification: Group #: ID #:_*

AGE IN YEARS __
WEIGHT IN POUNDS

SEX . /
: i. Male.
 2, Female
BODY BUILD

1 * Underweight
 2. Normal Weight
 3. Overweight
MEDICATIONS
_̂_1. Tranquilizer
 2. Antibiotic
 ̂ 3 . Sedative
 4. Steroid
__5, Analgesic

6. Anticoagulant
 7. Vitamin
 8. Other
DIAGNOSIS

OBSERVATIONS AND COMMENTS

MENTAL
STATUS
CONTINENCE
MOBILITY
ACTIVITY
NUTRITION
TOTAL
SCORE
SKIN
APPEARANCE
SKIN 
- TONE
SKIN
.SENSATION
TEMPERATURE.
PULSE
RESPIRATIONS
BLOOD
PRESSURE
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