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The purpose of this descriptive, correlational study was to attempt to determine if the 

Braden Scale predicts heel pressure ulcer development in hospitalized patients with 

peripheral vascular disease. A retrospective chart review was conducted on 235 medical 

records of patients admitted to the hospital with a primary and secondary diagnosis of 

peripheral vascular disease. One hundred thirty-two of the records reviewed were 

excluded from the study due to a confounding diagnosis of diabetes mellitus. Of the 103 

medical records that met criteria, only three patients developed a heel pressure ulcer. All 

patients were white and over the age of 80. Of the three patients who developed heel 

ulcers, two had Braden scores of 18 or less and one had a Braden score of greater than 18. 

The fmdings do raise many important questions for further study and the need for a more 

precise measure of risk of heal ulcers. 
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Chapter One 

Introduction 

Pressure ulcers remain a costly issue in today's healthcare environment despite 

advances in technology and the development of risk assessment tools. Pressure ulcers can 

cause pain, suffering, disability, and sometimes death. Healthy People 2010 (U.S., 2000) 

sets a national goal of reducing pressure ulcer prevalence and rate of lower extremity 

amputations for the next decade. 

Much research has been carried out on pressure ulcer prevention and development. 

Risk assessment tools have been developed to identify those individuals at risk for pressure 

ulcers. Most of this research has focused on nonspecific pressure ulcers. Although the 

etiology is the same, the question must be asked whether there are different risk factors 

involved in the development of trunk pressure ulcers and heel pressure ulcers in 

hospitalized patients. 

Current research shows unique problems with lower extremity perfusion and tissue 

tolerance of the heel due to the heel being a small surface area over a bony prominence 

with limited blood flow. Existing risk assessment tools do not adequately address the 

difference between trunk and heel ulcers. Consideration of intrinsic factors specific to 

lower extremity tissue tolerance would allow health care providers to initiate prevention 

interventions thereby preventing heel pressure ulcer development and the potential 

consequence for amputations. The Braden Scale is a pressure ulcer risk assessment tool. 

Researchers have identified a critical cut off score of 18 with a score of 18 or less 

indicating risk of pressure ulcer development. This research investigates whether a Braden 



Scale score of 18 or less predicts heel pressure ulcer development in hospitalized patients 

with peripheral vascular disease. 

Research Question 

Does a Braden Scale score of 18 or less predict heel pressure ulcer development in 

hospitalized patients with peripheral vascular disease? Hypothesis: There is no significant 

difference in the incidence of new heel ulcer development for persons with peripheral 

vascular disease and a Braden Scale score of 18 or less compared to persons with 

peripheral vascular disease and Braden Scale scores over 18. 

Theoretical Framework 

Betty Neuman's Systems Model and Theory of Prevention as Intervention (Neuman, 

1982) can be used as a theoretical framework for studies related to pressure ulcer 

prevention. The Neuman Systems Model is an approach to client care developed to 

provide a unified focus for nursing problem identification and for understanding client 

interaction with the environment. According to Neuman, the client system may be defined 

as a person, family, group, community, or issue. Clients are considered wholes whose parts 

are in constant interaction. Neuman's model encompasses all variables affecting the client 

system such as: physiological, psychological, sociocultural, developmental, and spiritual. 

This study focuses on the client as an individual and the physiological interaction with the 

environment. Neuman defines environment as internal and external forces affecting and 

being affected by the client. Neuman considers stability to be the client system's 

successful coping with stressors in order to maintain the integrity of the system. Illness or 

alteration in skin integrity is a result of unmet needs and disharmony in the system (Freese, 

2002). 
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The Newnan Systems Model identifies a normal line of defense that is a state of 

stability for the system such as optimal general physical condition. Peripheral vascular 

disease is a condition that results in instability of the system. The model ' s flexible line of 

defense is dynamic and can be altered rapidly in a short period of time. It is perceived as a 

protective buffer for preventing stressors from breaking the normal line of defense such as 

intact skin integrity. Risk factors associated with general pressure ulcer development such 

as mobility, sensory perception, moisture, activity, nutrition, and friction/shear are the 

system' s line of resistance which help to defend/prevent against a stressor such as pressure. 

Newnan considers the nurse an active participant with the client and concerned with the 

variables affecting the individual's response to stressors. Nursing interventions are actions 

to help the client compensate for system instability such as peripheral vascular disease and 

to maintain system stability such as intact skin integrity. Neuman supports beginning 

intervention when a stressor is identified (Freese, 2002). Hospitalized patients are 

especially susceptible to the stressor of unrelieved pressure to bony prominences while 

confined to the hospital environment. Primary prevention is to be carried out when a 

stressor is suspected or identified. This is the basis of pressure ulcer risk assessment tools. 

In order to be effective, the nurse must identify all internal and external factors within 

the environment that interact with and potentially alter the system stability such as intact 

skin integrity. Several researchers have identified internal and external variables that affect 

a person's response to the stressor of unrelieved pressure to bony prominences while in 

various confmed situations. All variables affecting an individual ' s response to stress must 

be considered. Since the nurse' s perception influences the care given, Neuman states that 

the perceptual field of the caregiver must be assessed (Freese, 2002). The Braden Scale is 
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one tool used to help nurses identify factors in the environment that may alter the stability 

of the system. 

Current pressure ulcer risk assessment tools relate to pressure ulcers in general. The 

bony prominence of the heel has a unique set of variables related to the development of 

ulcers caused by pressure. The presence of peripheral vascular disease compromises 

perfusion to the heel. In order to intervene and assist the client system to adapt to the 

confined hospital environment the nurse must consider all the physiological variables 

affecting the individual's response to the stress of unrelieved pressure. 
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Prevention 

Chapter Two 

Literature Review 

Most pressure ulcers can be prevented. The Agency for Healthcare Research and 

Quality (formerly Agency for Health Care Policy and Research) recommends identifying 

individuals at risk and the specific factors placing them at risk. Pressure ulcer prevention 

interventions include early detection of such risk factors (Bergstrom, Allman, Carlson, et 

al., 1992). Risk assessment tools are fundamental to pressure ulcer prevention. These 

screening tools distinguish those who are at risk for pressure ulcer development from those 

who are not. The risk assessment tool also identifies the specific risk factor so that 

preventive interventions can be individualized (Bryant, 2000). 

Risk Assessment Scales 

The National Pressure Ulcer Advisory Panel mentions three published pressure ulcer 

risk assessment instruments: Norton scale, Gosnell scale, and Braden scale (Statement on 

Pressure, 1992). Originally published in 1962 the Norton scale was the first pressure ulcer 

risk assessment tool (Norton, McLaren, Exton-Smith, 1975). It consists of five parameters: 

physical condition, mental state, activity, mobility, and incontinence. Pang & Wong (1998) 

found the Norton scale to be less sensitive than the Braden scale and with a low specificity. 

The Gosnell scale is an adaptation ofthe Norton scale (Gosnell, 1973). The parameter 

of physical condition was deleted and nutrition was added. The Gosnell scale consists of 

five parameters: mental status, continence, mobility, activity, and nutrition. The Gosnell 

scale suggests recording vital signs, skin appearance, diet, intake and output, pressure ulcer 

prevention interventions, and medications. However, these variables are given no weight 
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in the scoring. The Gosnell scale has not been studied extensively for reliability and 

validity. 

The Braden scale is composed of six subscales: sensory perception, moisture, activity, 

mobility, nutrition, and friction and shear (Bergstrom, Braden, Laguzza, & Holman, 1987). 

A total of 6 to 23 points is possible. Originally when developed in 1987, a score of 16 or 

less was used as the cut off point for determining risk. Since then research has identified 

that a critical cut off score of 18 is recommended for all settings (Bergstrom, Braden, 

Kemp, Champagne, & Ruby, 1998). Validity has been established by expert opinion and 

data has shown that the Braden scale is a highly reliable when used by registered nurses 

(Bergstrom, Braden, Kemp, Champagne, & Ruby, 1998; Bergstrom, Braden, Laguzza, & 

Holman, 1987; Bryant, 2000; Pang & Wong, 1998). 

Various studies have tested the specificity and sensitivity of these commonly used risk 

assessment scales (Bergstrom, Braden, Kemp, Champagne, & Ruby, 1998; Pang & Wong, 

1998; Schoonhoven, et al., 2002). However, there are weaknesses within the studies and in 

comparing the various studies. Studies are not consistent with staging. Some studies 

include Stage I ulcers in the data collection, while others do not. Most studies do not 

differentiate between the different locations of the pressure ulcers. Not all studies take 

preventive measures into consideration which may modify the relationship between the risk 

scale scores and development of a pressure ulcer (Schoonhoven, et al., 2002). Inter-rater 

reliability is usually a weakness, as well as, the lack of using independent observers for 

assessing risk and skin condition to eliminate bias. These conditions were most controlled 

by Bergstrom and colleagues in testing the Braden Scale (Bergstrom, Braden, Kemp, 

Champagne, & Ruby, 1998). 
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Studies have found a Braden Scale score of 18 or less to have a high predictive value 

for nonspecific pressure ulcer development (Bergstrom, Braden, Kemp, Champagne, & 

Ruby, 1998; Pang & Wong, 1998; Schoonhoven, et al., 2002). The Braden Scale was 

developed from a conceptual schema using the critical determinants of pressure ulcers such 

as intensity and duration of pressure and the tolerance of the skin and supporting structures 

for pressure. Intensity and duration of pressure are related to mobility, activity, and sensory 

perception. Tissue tolerance for pressure is influenced by both extrinsic and intrinsic 

factors. Extrinsic factors include skin moisture, friction and shear. Intrinsic factors 

identified by Bergstrom, Braden, Laguzza, & Holman in 1987 when developing the risk 

assessment tool were nutritional status, age, and low arteriolar pressure. Of these three 

factors, only nutritional status is listed on the tool and used for risk assessment. There is no 

subscale specific to arterial pressure and/or perfusion. Bergstrom, et al. (1987) stated at the 

time of development of the tool that other hypothetical relationships in the conceptual 

schema had not been fully studied. "Factors that influence the intensity and duration of 

pressure and variables related to tissue tolerance for pressure interact in a manner not yet 

fully understood and predispose the tissue to breakdown" (Bergstrom et al. 1987, 206). 

While studies have been done to test the predictive reliability, sensitivity and specificity 

of the previous mentioned risk assessment tools, the individual risk factors have not 

adequately been statistically identified and what is believed to constitute risk factors for 

pressure ulcer formation varies among scales (Pang & Wong, 1998; Schoonhoven, et al., 

2002). In a study by Schoonhoven, et al. (2002) it was concluded that future research was 

needed to identify the factors actually associated with the development of pressure ulcers 

after examining risk assessment scores of 1229 patients. 
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The Braden Scale has been determined to be a highly reliable instnunent and is the 

recommended tool in guidelines and standards of reference for nonspecific pressure ulcer 

prevention. However, Bergstrom (1999) states, 

We are the first to acknowledge that the Braden Scale is not a perfect 

tool ... We have no doubt that variables other than those identified in the 

Braden Scale may influence pressure ulcer risk, but those variables in the 

Braden Scale reflects patient risk factors common to most populations. (p.241) 

Peripheral Vascular Disease 

Peripheral vascular disease (PVD) can include multiple etiologies of the peripheral 

vascular system including peripheral arterial disease, as well as chronic venous 

insufficiency and thrombophlebitis. However, most medical literature (Chiu, et al., 2003; 

Dillavou & Kahn, 2003; McLafferty, et al., 2000; Wolf, et al. , 2003) refers to PVD as 

peripheral arterial occlusive disease. Wolf et al. (2003) identified persons with PVD for 

their study as those having an ankle-brachial index ofless than 0.9 or pathologic fmdings at 

angiography. Ankle-brachial index is determined by the ratio of systolic blood pressure at 

the ankle over systolic blood pressure at the arm or brachial artery. Dillavou & Kahn 

(2003) define PVD as a life and limb threatening condition resulting in arterial narrowing 

or obstruction that restricts blood flow to distal tissues. Wolf et al. (2003) found areas 

distal to the calf in patients with PVD to have reduced hemoglobin flow, venous oxygen 

saturation, oxyhemoglobin, and total hemoglobin. Capillary microcirculation and 

perfusion in the skin of the foot is necessary for tissue nutrition. Persons with severe 

arterial occlusion in the lower extremity have compromised microcirculation which can 

result in tissue loss (de Graaff, Ubbink, van der Spruit, Lagarde, & Jacobs, 2003). 
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Individuals with PVD are at a higher risk than the general population for development of 

heel pressure ulcers during hospitalization. 

When pressure is applied to the heel of a patient with PVD the lack of oxygen to the 

affected area leads to faster progression of ischemia and tissue necrosis (Graff, et al., 

2000). This lack of sufficient blood flow to the lower extremity is the single component 

that, if not addressed immediately, can lead to a pressure ulcer and possibly amputation 

(Burdette-Taylor & Kass, 2002). Meaume, Faucher, Belmin, & Moulias (1999), using a 

small sample size of 40 elderly patients in a rehabilitation unit, determined that arterial 

occlusive disease was a contributing factor of heel pressure ulcer development in the 

elderly. In their study, patients with heel pressure ulcers had more severe arterial occlusive 

disease than those without heel ulcers. 

Little is known about heel blood perfusion dynamics. Gentile et al. (1998) state that 

there are regional circulatory differences existing in the foot and that a dorsal pedal pulse 

does not guarantee adequate heel circulation. It is likely that heel blood perfusion deficit 

along with local, mechanically-induced blood flow deficit play a role in heel tissue 

breakdown. Heel blood perfusion, even in healthy individuals, is significantly reduced with 

pressure. Cumulative effects compounding and exacerbating tissue injury are an issue in 

vascularly healthy individuals but is even more an important factor in patients with 

compromised lower extremity vascular status (Mayrovitz, et al. , 1997). 

Lower extremity ulcers caused by peripheral vascular disease are related to the specific 

etiology. Arterial ulceration is usually due to atherosclerosis of the peripheral circulation. 

Arterial ulcers may also result from arterial trauma, entrapment syndromes, or acute 

embolic syndromes. These ulcers are usually located on the distal aspect of the extremity, 
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pressure points of the foot, such as, the heel, or in an area of trauma. Venous ulcers are due 

to venous insufficiency resulting from venous hypertension. These ulcers are usually 

located in the gaiter area of the lower limb, particularly on or around the medial malleolus 

(Bryant, 2000). 

Heel Ulcers 

Most pressure ulcers are located on the sacrum or coccyx with the second most 

common location for pressure ulcers being the heels (Cuddigan, Berlowitz, & Ayello, 

2001). Thoroddsen's 1997 national pressure ulcer prevalence study in Iceland found that 

the most severe (stage III and IV) ulcers were located on the heels and malleoli. While 

many pressure ulcer studies and references can be found in the literature that pertain to 

pressure ulcer prevention, very few studies are available specific to preventing heel 

pressure ulcers. Heel pressure ulcers lead to high amputation rates (Gentile, et al., 1998; 

Graff, Bryant, & Beinlich, 2000). While prevalence of sacral ulcers has remained constant 

over the past ten years, the prevalence of heel pressure ulcers has increased (Graff, et al., 

2000). 

The human body has been designed with an adequate fat pad on the heel for walking. 

However, in the supine position the calcaneous (honey structure of the heel) has very little 

subcutaneous tissue for protection. The amount of pressure on the heel of an immobile 

bedbound patient is concentrated on a small surface area over a bony prominence with 

limited blood flow (Burdette-Taylor & Kass, 2002; Graff, et al., 2000; Mayrovitz, Smith, 

Delgado, & Regan, 1997). This situation leads to a high risk of tissue necrosis and ulcer 

development. Mayrovitz, Macdonald, & Smith (1999) attribute pressure ulcer development 

to blood flow changes within the pressure loaded tissue. The heel is susceptible to skin 
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breakdown because of its lower resting blood perfusion level, higher concentrated surface 

pressure, and the possibility of further compromise to local blood flow when lower 

extremity arterial disease is present. Their study of hyperaemia response and vasodilatory 

recovery during heel pressure loading in 14 vascularly normal women suggests a point of 

maximum hyperemic response beyond which the potential for vascular recovery is 

decreased. Mayrovitz et al. (1999) noted that their findings were for individuals with 

normal lower extremity vascular status. Compromised lower extremity vascular status 

should be taken into account when considering loading and pressure relief to the heels 

(Mayrovitz, et al., 1999). 

One study specific to heel pressure ulcers, was carried out by Tourtual et al. (1997) to 

determine predictors of hospital acquired heel pressure ulcers. The Braden Scale was 

compared with 56 other variables in two separate studies using a population of291 

hospitalized patients. A score of 16 or below was considered to be at risk of pressure ulcer 

development. Lower extremity circulation deficit was a statistically significant variable. 

The results of this study along with information from the literature suggest that further 

study should be done on the relationship between lower extremity vascular disease and heel 

pressure ulcer risk. 
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Setting and sample 

Chapter Three 

Method 

This was a descriptive, correlational pilot study utilizing a retrospective chart review 

methodology. The setting consisted of three 150 to 250 bed hospitals from within a multi

hospital system. Inclusion criteria were patients 18 years and older admitted during the 

year 2003 to the hospital with a primary or secondary diagnosis of peripheral vascular 

disease indicated with an ICD-9-CM: 443.9. Exclusion criteria included a pre-existing heel 

ulcer, a diagnosis of diabetes mellitus, incomplete medical records, and patients admitted 

for less than 24 hours. 

Procedure 

After receiving approval from the university and hospital system Institutional Review 

Boards, the following procedures were utilized: 

• Request submitted to the cooperating hospital medical records department to 

pull the charts of all patients who met the inclusion criteria. 

• The charts were reviewed to confirm they met eligibility criteria and no 

exclusion criteria. 

• The eligible charts of patients with peripheral vascular disease were reviewed to 

determine the Braden Scale score on admission. 

• The chart was then reviewed to determine if the patient developed a heel 

pressure ulcer during their hospital stay. 

• Data was recorded on the Data Collection Tool. See Appendix B. 

• Demographic data was recorded. 
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To protect the confidentiality of the subject, neither individual names nor identifying 

information was recorded. Each medical record was assigned a number in order to match 

the demographic data to the pressure ulcer data. 
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Chapter Four 

Results 

During the study time period of April15, 2004 to April15, 2005, 235 medical records 

with a primary or secondary diagnosis of peripheral vascular disease were reviewed. Of 

the records reviewed 132 (56%) were excluded from the study due to a diagnosis of 

diabetes mellitus. The patients in the study who met criteria ranged in age from 41 to 100 

years (mode= 71 to 80 years), with 8 (8%) 41 to 60 years, 17 (16%) 61 to 70 years, 41 

(40%) 71 to 80 years, and 37 (36%) 81 to 100 years. Fifty-seven (55%) were female and 

46 (45%) were male. Race/ethnicity identification in the charts was limited to white, black, 

and Hispanic. Eighty-four (82.5%) were documented as white, 11 (11.5%) as black, and 8 

(8.5%) as Hispanic. 

Table 1. Demographic Characteristics of 
Sample 

n= 103 
Age, years 

41-60 8 (8%) 
61-70 17 (16% 
71-80 41 (40% 
81-100 37 (36%) 

Gender 
Male 46 (45%) 
Female 57 (55%) 

Race 
White 84 (82.5%0 
Black 11 (11.5%) 

Hispanic 8 (8.5%) 

Of the 103 medical records that met inclusion criteria, three of the patients developed a 

heel pressure ulcer during their hospital stay. Two of the patients with heel ulcers were 

female and one was male. All three patients in the study who developed heel pressure 
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ulcers while hospitalized were white and between the ages of 81 to 100 years. Of the three 

patients who developed heel pressure ulcers, two had Braden Scale scores of 18 or less 

indicating risk of pressure ulcer development and one had a Braden score of greater than 18 

indicating not at risk. 

Of the 1 00 patients who did not develop a heel pressure ulcer during their hospital stay, 

58 (58%) had a Braden Scale score of greater than 18 indicating less risk for pressure ulcer 

development and 42 (42%) had Braden scores of 18 or less indicating a higher risk. Fifty

five (55%) were female and 45 (45%) were male. Eighty-one (81 %) were white, eleven 

( 11%) were black, and eight (8%) were Hispanic. Eight (8%) were 41 to 60 years, 17 

(17%)61 to70years,41 (41%)71 to80years,and34(34%)81 to IOOyears. 

Analysis 

Unfortunately statistical testing was not possible due to the low data numbers. 

Methodological limitations also prevent further analysis of the data. However, analysis of 

the limited data available supports the null hypothesis but more importantly the findings 

raise important questions for further study. 
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Chapter Five 

Discussion 

The 42% of the patients with a Braden Scale score of 18 or less that did not develop a 

heel pressure ulcer cannot be considered false positives because this study looked only at 

heel pressure ulcers. It is possible that some of these patients received interventions 

preventing the development of a pressure ulcer or developed a pressure ulcer in another 

location. In 1987 Bergstrom, Braden, Laguzza, & Holman used a cutoff score of 16 or less 

to determine risk. However, in 1998 after further research on predictive validity of the 

Braden Scale, Bergstrom, Braden, Kemp, Champagne, & Ruby recommended a critical 

cutoff score of 18 for all settings. Tourtual et al. in their study conducted between 1994 

and 1996 used the cutoff score of 16 or below to classify those at risk for pressure ulcer 

development. It should be noted that these researchers found the total mean Braden scores 

of the heel ulcer groups to be 17.68 +/- 3.01 and 16.21 +/- 3.25 compared to the non-ulcer 

groups' scores of 18.36 +/- 3.20 and 18.36 +/- 3.20. The question is raised as to whether 

the new cutoff score of 18 is sensitive to predicting heel pressure ulcer risk. Perhaps the 

previously used cutoff score of 16 may more accurately predict heel pressure ulcer risk. 

All three of the patients who developed heel pressure ulcers were white. While the 

majority (82.5%) of the study population was white, it does need to be asked whether Stage 

I or early ulcers may have been present on the patients with darker complexions but were 

not detected. Tourtual et al (1997) did not find race to be a significant variable in heel 

pressure ulcer development. However, in their study the heels were assessed daily by the 

research team who were trained prior to data collection and tested for inter-rater reliability 

rather than the floor nursing staff. In both of their studies, the majority (94.6% and 92.1 %) 
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of the identified heel pressure ulcers were Stage I ulcers. It has been documented that 

nurses have difficulty in identifying Stage I pressure ulcers on dark skin tones (Lyder et al., 

1999). Although the National Pressure Ulcer Advisory Panel has recently revised their 

definition of Stage I pressure ulcers to include a description for dark skin tones, a lack of 

education and competence among nurses in assessing Stage I pressure ulcers in dark skin 

tones may still be of concern. 

All three patients who developed heel pressure ulcers were over the age of 80. Age, 

along with low arterial pressure, was an intrinsic factor identified by Bergstrom, Braden, 

Laguzza, & Holman in 1987 when developing the Braden risk assessment tool. Meaume, 

Faucher, Belmin, & Moulias (1999) found arterial occlusive disease to be a contributing 

factor in the development of heel pressure ulcers in their study of elderly patients. Age was 

also a statistically significant variable in the study conducted by Tourtual, et al. (1997). 

This clarifies the vulnerability of the elderly patient population in risk of pressure ulcer 

development. 

Two of the three patients who developed heel pressure ulcers in this study were female. 

While this data is too small to analyze it should be noted that Lyder et al. (1999), Pang & 

Wong (1998), and Tourtual et al (1997) all noted a higher incidence of pressure ulcers on 

females in their study sample. 

Only 3% of the sample developed heel pressure ulcers. This may be attributed to the 

use of interventions to prevent heel pressure ulcer development which were not always 

documented in the medical record and, therefore, not recorded in this study. It is possible 

that nurses are identifying patients at risk for pressure ulcer development and providing the 
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interventions even if they are not always documented. Consistency in documentation of 

nursing interventions would affirm the benefit of risk assessment and prevention protocols. 

The literature has shown that the circulation and anatomy of the heel results in a high 

risk for tissue necrosis from pressure while in the supine position and peripheral arterial 

disease exacerbates that risk. However, there may also be other factors that present risk for 

heel pressure ulcer development. Friction and shear are extrinsic factors identified by 

Bergstrom, Braden, Laguzza, & Holman (1987) that affect tissue tolerance for pressure. 

Tourtual et al (1997) found that patients who scored low on the Braden subscales of 

friction/shear and moisture were more likely to develop heel ulcers. Heel blisters are a 

common occurrence in hospitalized bedbound patients. They are caused from friction 

between the skin of the heel and the bed. Shearing often accompanies friction and is a 

contributing factor to tissue damage and pressure ulcer development especially in the sacral 

area. It is possible that shearing may have the same devastating effects on the heel as it 

does on the sacrum. 

It is noteworthy that 132 (56%) of the medical records of patients with a diagnosis of 

peripheral vascular disease were excluded from the study because of a comorbidity of 

diabetes mellitus. Persons with diabetes mellitus have a high incidence of peripheral 

vascular/arterial disease along with peripheral neuropathy. Bergstrom, Braden, Laguzza, & 

Holman in 1987 when developing the Braden scale stated that intensity and duration of 

pressure were related to mobility and sensory perception. Even a mobile patient with 

diabetic neuropathy may not have the protective sensation to shift or realign the lower 

extremity often enough to relieve pressure to the heel while in the hospital bed. Heel blood 

perfusion deficits along with high incidence of infection and poor wound healing place this 
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population at a high risk for serious complications such as amputation from heel pressure 

ulcer development. 

Limitations to the study included the use of the broad term, peripheral vascular disease, 

rather than a more specific diagnosis of peripheral arterial disease which relates more 

clearly to arterial perfusion status and tissue tolerance. It is also possible that some patients 

with a diagnosis of peripheral vascular disease may have previously undergone 

femoropopliteal bypass grafting resulting in improvement of lower extremity circulation 

and perfusion therefore significantly lowering their risk. 

Lack of identification of use of pressure relieving interventions limits the study as welL 

Some patients identified at risk for pressure ulcer development may have received pressure 

relieving devices or interventions which prevented their developing pressure ulcers. 

Possible inconsistency of nursing staff in scoring of the Braden Scale and identification of 

Stage I pressure ulcers presents a lack of interrater reliability of the Braden scores in the 

medical records. 

Implications for Research 

The literature shows that the heel is at high risk for tissue damage from pressure when a 

patient is bedbound or immobile. Lack of adequate circulation and perfusion due to 

peripheral vascular/arterial disease compounds this risk. Heel pressure ulcers can lead to 

devastating consequences such as amputation. Studies of pressure ulcers have investigated 

the occurrence of nonspecific ulcers. Additional studies of heel pressure ulcers is indicated 

in order to decrease amputation rates. The Agency for Health Care Research and Quality 

recommends identifying the specific risk factors for pressure ulcer development so that 

preventive interventions can be individualized. The specific risk factors for heel pressure 
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ulcer development need to be identified through further research. Individualized 

interventions can then be carried out for those patients at risk of heel pressure ulcer 

development. This would then help us attain the goal of Healthy People 2010 in reducing 

the rate of lower extremity amputations. 

Clarifying the usefulness of the Braden Scale in predicting heel pressure ulcer risk and 

identifying the appropriate cut off score for risk for heel ulcers through further research 

would help nurses better identify those patients at risk for lower extremity tissue damage. 

An evidence-based tool to accurately predict risk and indicate the need for preventive 

interventions would decrease the incidence of heel pressure ulcers and thereby decrease 

amputation rates as recommended by Healthy People 2010. 

Gender is a common demographic item collected in most research studies. Several 

studies have indicated a higher incidence of pressure ulcers in females. Further research 

needs to determine if gender needs to be considered as a risk factor. 

Research studies on pressure ulcer risk are inconsistent in including Stage I ulcers. A 

Stage I pressure ulcer can quickly develop to a Stage N if not identified and treated 

appropriately. There needs to be more research on timely and accurate identification of 

Stage I ulcers especially in persons with dark skin tones. The current literature (Lyder et 

al., 1999) does suggest that there may be physiological differences in the tissue tolerance of 

the skin of ethnic minorities placing them at a higher risk for pressure ulcer development. 

Research identifying these possible factors would help prevent skin breakdown in this high 

risk population. 

Since persons with diabetes mellitus have a high incidence of peripheral vascular 

disease along with other complications such as sensory neuropathy and high amputation 
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rates, studies need to be conducted on this specific patient population in order to identify 

the risk factors placing those at risk. Interventions can then be carried out to prevent 

development of heel pressure ulcers and the possible consequence of loss of limb. 

Since heel pressure ulcers are preventable, identification through research of the risk 

factors and patient populations at risk would allow for appropriate intervention strategies to 

prevent this devastating consequence ofhospitalization. 

Implications for Nursing 

The Agency for Health Care Research and Quality recommends identifying individuals 

at risk for pressure ulcer development and the specific factors placing them at risk. Nurses 

need to be made aware of factors that make the heel more vulnerable to tissue necrosis 

from pressure and that interventions may prevent future amputations. Nurses need to be 

made aware oftbe vulnerability of the elderly to consequences of hospitalization and 

immobility in order to prevent the serious complications of pressure ulcer development in 

this fragile population. Early and accurate identification by nursing staff of Stage I ulcers 

on dark skin is of paramount importance in order to prevent further tissue damage and 

serious ulcer development. Education on the new National Pressure Ulcer Advisory Panel 

definition for Stage I pressure ulcers on dark skin tones will assist nursing staff with better 

identification of these ulcers thereby preventing progressive tissue damage. 

The Braden Scale is a highly reliable risk assessment instrument for nonspecific 

pressure ulcers when used by registered nurses. However, it may not be useful for 

predicting heel pressure ulcers. Education and instruction for nursing staff in the proper 

use of risk assessment tools would help to identify those patients at risk for pressure ulcers. 

21 



Following up with appropriate prevention interventions would then help to prevent the 

pain, suffering, and possible disability of this preventable consequence of hospitalization. 
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BRADEN SCALE FOR PREDICTING PRESSURE SORE RISK 

Patient's Name Evaluator's Name Date of Assessment 

SENSORY PERCEPTION 1. Completely Limited 2. Very Limited 3. Slightly Limited 4. No Impairment 
Unresponsive (does not moan, Responds only to painful Responds to verbal com- Responds to verbal 

ability to respond meaning- flinch, or grasp) to painful stimuli. Cannot communicate mands, but cannot always commands. Has no 
fully to pressure-related stimuli, due to diminished level of discomfort except by moaning communicate discomfort or the sensory deficit which would 
discomfort con-sciousness or sedation. Qi' restlessness need to be turned. limit ability to feel or voice 

OR 
' 

OR OR pain or discomfort .. 
limited ability to feel has a sensory impairment which has some sensory impairment 
pain over most of body limits the ability to feel pain or which limits ability to feel pain 

discomfort over '12 of body. or discomfort in 1 or 2 extremities. 

MOISTURE 1. Constantly Moist 2. Very Moist 3. Occasionally Moist: 4. Rarely Moist 
Skin is kept moist almost Skin is often, but not always moist. Skin is occasionally moist, requiring Skin is usually dry, linen 

degree to which skin is constantly by perspiration, urine, Linen must be changed at least an extra linen change approximately only requires changing at 
exposed to moisture etc. Dampness is detected once a shift. once a day. routine intervals. 

every time patient is moved or 
turned. 

ACTIVITY 1. Bedfast 2. Chairfast 3. Walks Occasionally 4. Walks Frequently 
Confined to bed. Ability to walk severely limited or Walks occasionally during day, but Walks outside room at least 

degree of physical activity non-existent. Cannot bear own for very short distances, with or twice a day and inside room 
weight and/or must be assisted into without assistance. Spends at least once every two 
chair or wheelchair. majority of each shift in bed or chair hours during waking hours 

MOBILITY 1. Completely Immobile 2. Very Limited 3. Slightly Limited 4. No Limitation 
Does not make even slight Makes occasional slight changes in Makes frequent though slight Makes major and frequent 

ability to change and control changes in body or extremity body or extremity position but changes in body or extremity changes in position without 
body position position without assistance unable to make frequent or position independently. assistance. 

significant changes independently. 

NUTRITION 1. Very Poor 2. Probably Inadequate 3. Adequate 4. Excellent 
Never eats a complete meal. Rarely eats a complete meal and Eats over half of most meals. Eats Eats most of every meal. 

l§!!ID food intake pattern Rarely eats more than 'l:s of any generally eats only about '12 of any a total of 4 servings of protein Never refuses a meal. 
food offered. Eats 2 servings or food offered. Protein intake (meat, dairy products per day. Usually eats a total of 4 or 
less of protein (meat or dairy includes only 3 servings of meat or Occasionally will refuse a meal, but more servings of meat and 
products) per day. Takes fluids dairy products per day. will usually take a supplement when dairy products. 
poorly. Does not take a liquid Occasionally will take a dietary offered Occasionally eats between 
dietary supplement supplement. OR meals. Does not require 

OR OR is on a tube feeding or TPN supplementation. 
is NPO and/or maintained on receives less than optimum amount regimen which probably meets 
clear liquids or IV's for more of liquid diet or tube feeding most of nutritional needs 
than 5 days. 

FRICTION & SHEAR 1. Problem 2. Potential Problem 3. No Apparent Problem 
Requires moderate to maximum Moves feebly or requires minimum Moves in bed and in chair 
assistance in moving. Complete assistance. During a move skin independently and has sufficient 
li1ting without sliding against probably slides to some extent muscle strength to lift up 
sheets is impossible. Frequently against sheets, chair, restraints or completely during move. Maintains 
slides down in bed or chair, other devices. Maintains relatively good position in bed or chair. 
requiring frequent repositioning good position in chair or bed most 
with maximum assistance. of the time but occasionally slides 
Spasticity, contractu res or down. 
agitation leads to almost 

• i t •• 



Date: April12, 2005 

PREVENTION 
------PLUS 

To: Charlene A. Demers, RN, CWOCN 

From: Barbara Braden, PhD, RN, FAAN & Nancy Bergstrom, PhD, RN, FAAN 

RE: Permission to use the Braden Scale* 
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*It is understood that the name ofthe instrument and the indication that the copyright belongs to 
Braden and Bergstrom remain on any copies and that you do not make any changes to the 
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AppendixB 

Data Collection Tool 

ID Braden Heel Ulcer Age Gender Race 
Score 
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Appendix C 

Data Collection Coding Guide 

Braden Scale score > 18 1 

Braden Scale score =/<18 2 

New heel ulcer 1 

No new heel ulcer 2 

Age 18-40 years 1 

Age 41-60 years 2 

Age 61-70 years 3 

Age 71-80 years 4 

Age 81-100 years 5 

Age > 1 00 years 6 

Male 1 

Female 2 

White 1 

Black 2 

Hispanic 3 
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