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Luciana Magnani Fernandes1

Maria Helena Larcher Caliri2

Fernandes LM, Caliri MHL. Using the Braden and Glasgow Scales to predict pressure ulcer risk in patients

hospitalized at intensive care units. Rev Latino-am Enfermagem 2008 novembro-dezembro; 16(6):973-978.

Pressure ulcers remain a major health issue for critical patients. The purpose of this descriptive and exploratory

study was to analyze the risk factors for the development of pressure ulcers in patients hospitalized at an

intensive care unit of a university hospital. Patients were assessed through the Braden scale to determine the

risk for the development of pressure ulcers and to identify individual risks, and the Glasgow scale was used to

assess their consciousness. It was found that the risks associated with pressure ulcer development were: low

scores on the Braden Scale on the first hospitalization day and low scores on the Glasgow scale. The results

showed that these tools can help nurses to identify patients at risk, with a view to nursing care planning.

DESCRIPTORS: pressure ulcer; risk factors; intensive care

USO DE LA ESCALA DE BRADEN Y DE GLASGOW PARA IDENTIFICAR EL RIESGO DE
ÚLCERAS DE PRESIÓN EN PACIENTES INTERNADOS EN UN CENTRO DE TERAPIA INTENSIVA

Las ulceras de presión todavía representan un gran problema de salud en pacientes críticos. Este estudio,

descriptivo y exploratorio, tuvo como objetivo evaluar los factores de riesgo para el desarrollo de la úlcera de

presión presentes en pacientes internados en un centro de terapia intensiva de un hospital universitario. Los

pacientes fueron evaluados utilizando la escala de Braden para determinar el riesgo de desarrollo de úlceras

de presión e identificación de factores de riesgo individuales y con la escala de Glasgow para evaluar el nivel

de conciencia. Se encontró que los factores de riesgo asociados al desarrollo de úlcera de presión fueron: las

bajas puntuaciones de la Escala de Braden en el primer día de internación y las bajas puntuaciones de la escala

de Glasgow. Los resultados confirmaron que estos instrumentos pueden ayudar al enfermero a identificar

pacientes en riesgo y a planificar la asistencia.

DESCRIPTORES: ulcera por presión; factores de riesgo; cuidados intensivos

USO DA ESCALA DE BRADEN E DE GLASGOW PARA IDENTIFICAÇÃO DO RISCO PARA
ÚLCERAS DE PRESSÃO EM PACIENTES INTERNADOS EM CENTRO DE TERAPIA INTENSIVA

Úlceras de pressão ainda representam grande problema de saúde em pacientes críticos. Este estudo, descritivo

e exploratório, objetivou avaliar os fatores de risco para o desenvolvimento de úlcera de pressão presentes

em pacientes internados em um centro de terapia intensiva de um hospital universitário. Pacientes foram

avaliados utilizando a escala de Braden para a determinação do risco para o desenvolvimento de úlceras de

pressão e identificação de fatores de risco individuais e, com a escala de Glasgow, avaliar o nível de consciência.

Encontrou-se que os fatores de risco associados ao desenvolvimento de úlcera de pressão foram: os baixos

escores da escala de Braden no primeiro dia de internação e os baixos escores da escala de Glasgow. Os

resultados confirmaram que esses instrumentos podem auxiliar o enfermeiro na identificação de pacientes em

risco para o planejamento da assistência.

DESCRITORES: úlcera de pressão; fatores de risco; cuidados intensivos
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INTRODUCTION

The occurrence of pressure ulcers (PU) in

hospitalized patients is a major health issue that can

cause: physical discomfort for the patient; increased

treatment costs; need for intensive nursing care;

extended length of stay ; increased risk for the

development of additional complications; need for

corrective surgery; and effects on death rates(1-2).

PU development is a complex phenomenon

that involves several factors associated with the

patient and the external environment, and immobility

is the most important risk factor for hospitalized

patients(3).

Patients under intensive care are prone to

PU due to sedation, changes to their consciousness,

ventilation support, use of vasodilator drugs, extended

period of movement restriction and hemodynamic

instability(4).

The first measure adopted to prevent the

wound is to determine the patient’s risk for the

development of the ulcer. This should occur at the

moment of patient admission or at least every 48

hours or when there is any change to their health

conditions(5-6). This is especially true for critically ill

patients who present a great number of risk factors.

The Braden Scale is currently the most extensively

tested and used risk assessment tool. Although it was

not developed specifically for critically ill patients, it

presents specificity and sensitivity for this population(7-

8). It is an effective tool that helps nurses in the process

of deciding about which preventive measures should

be adopted, according to each patient’s risk.

The Braden Scale offers six assessment

parameters through its sub-scales: 1- sensorial

perception; 2- moisture; 3- activity; 4- mobility; 5-

nutrition; 6- friction and shearing. Each sub-scale has

a score from 1 to 4, except for the friction and shearing

domain. The total score ranges from 6 to 23.

A score of 16 or less means the adult patient

is at risk for the development of PU(8). If there are

other factors, however, like being over 65 years old

or having a fever, low protein intake, diastolic pressure

below 60 mmHg and/or hemodynamic instability,

patients with scores of 17 or 18 are also considered

at risk(6).

For critical patients, the risk according to the

Braden Scale is established as: low risk – scores

between 15 and 18; moderate risk – scores between

13 and 14; high risk – scores between 10 and 12;

very high risk – score of 9 or less(6).

Changes to one’s consciousness can

determine a reduced sensorial perception and

consequent dependence for moving. These factors

are considered determinant for pressure ulcer

development.

The Glasgow Coma Scale is an important tool

to assess patient consciousness. It is divided into three

sub-scales: eye opening, better verbal response and

better motor response. The scores range from 3 to

15. A score of 15 means the patient is conscious and

oriented and scores of seven or less indicate a coma(9).

The variables measured by the Braden and

Glasgow scales complemented the assessment of

critically ill patients hospitalized in an ICU, and helped

nurses to identify patients at risk for the development

of pressure ulcers, as well as to identify the associated

risk factors.

Strategies have been described in the

literature and implemented by researchers and health

professionals, with the aim of establishing care

standards focused on PU prevention and encouraging

the improvement of health care quality(10-11). Among

those strategies, the Braden scale is highlighted as a

tool that predicts patient risk and helps in the

development of protocols for several types of patients

and their specificities.

Considering the severity of PU occurrence in

critically ill patients, this study was developed to

identify the factors associated to their development

in subjects hospitalized at an intensive care unit (ICU).

The aspects assessed by the Braden and Glasgow

scales, age, gender, skin color, and length of stay ,

were considered as independent variables.

METHODOLOGY

This exploratory, descriptive study was

performed with patients hospitalized at an ICU of a

tertiary, large scale university hospital located in the

interior of São Paulo state, Brazil, from October 2004

to March 2005.

This study was approved by the Research

Ethics Committee at the institution and obtained free

and informed consent from the participants after they

were clarified about the objectives and the way the

study would be conducted. If patients were not able

to provide their written consent, a family member

would provide it.

Patients were included if they met the following

criteria: not having PU upon admission, being
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hospitalized for at least 48 hours, and agreeing to

participate.

The data regarding demographics, weight and

height used to obtain the Body Mass Index (BMI),

and length of stay were obtained from the patients’

records. PU risk assessment was performed within

the first 24 hospitalization hours, using the Braden

and Glasgow scales. To identify the presence of PU,

systematic skin inspection was done in all bony

prominences within 24 hours after admission to the

ICU and daily until a PU was found, or the patient was

released from the UCI, or deceased.

PU were assessed based on the

recommendations of the National Pressure Ulcer

Advisory Panel(5): Stage I – non blanchable erytema

of intact skin; Stage II – partial thickness skin loss

involving epidermis, and/or dermis. The ulcer is

superficial and presents clinically as an abrasion,

blister, or shallow crater; Stage III – Full thickness

skin loss involving damage or necrosis of

subcutaneous tissue, that may extend down to, but

not through, underlying fascia. The ulcer presents

clinically as a deep crater with or without undermining

of adjacent tissue; Stage IV – Full thickness skin loss

with extensive destruction, tissue necrosis or damage

to muscle, bone or supporting structures like tendons

or joint capsule.

The collected data were recorded on a tool

developed for this study and were analyzed using SPSS

(Statistical Package for Social Science) software. For

categorical nominal variables, the homogeneity Chi-

Square Test was used, and the Mann-Whitney Test

was used for ordinal categorical variables. Simple

binary logistic regression analysis was used to test

for the presence of any association between total

length of stay and PU occurrence. Values of p were

considered statistically significant if smaller than 0.05.

RESULTS AND DISCUSSION

For four months, 48 patients were followed.

Thirty of those patients developed pressure ulcers,

which meant an incidence rate of 62.5%. Such a rate

can be considered high when compared to similar

studies carried out with critically ill patients hospitalized

at an intensive care unit(12-13).

Seventy PU were observed in the 30 patients,

of which 57.1% (40) were Stage I wounds, and 42.9%

(30) were Stage II. The most affected body areas

were the heels with 35.7% (25) of ulcers, sacral with

22.9% (19), and scapulas with 12.9% (9). Table 1

presents patients’ demographics and PU occurrence.

Table 1 – Patients’ demographics and clinical

characteristics (N=48) according to the presence/

absence of pressure ulcer. Ribeirão Preto, 2006

lacinilcdnascihpargomeD
scitsiretcarahc

UPhtiW UPtuohtiW
n % n %

redneG
elameF 91 3.36 11 1.16

elaM 11 7.63 7 9.83
rolocnikS
etihW 22 3.37 9 05
nworB 5 7.61 7 9.83
kcalB 3 01 2 1.11

sraey-egA χ
χ χ

0.15 6.74
)68-51( )87-61(

IMB
χ PD χ PD

)8,11(6.82 )2,5(3.32
)76-81( )33-51(

latipsohniyatsfohtgneL
χ χ

34.81 65.7
)85-4( )61-3(

χ Mean; SD – standard deviation

It is observed that most patients, with or

without PU, were females and white. The Chi-Square

test showed that there were no statistically significant

differences between patients with pressure ulcer and

those without, considering gender (p = 0.678) and

skin color variables (p = 0.635). A study performed

in the United Kingdom involving data collected from

72,263 patient records, in which patients were white

and of different ethnic groups, did not find any evidence

supporting that ethnicity would be a predictive factor

for pressure ulcer(14).

The average age of patients who developed

ulcers was higher (51 years) than that of patients

without ulcer (47.6 years). The Mann-Whitney test,

however, showed that there was no statistically

significant difference between the groups considering

the age variable (p=o.493).

In terms of the BMI, the average for patients

who developed ulcer was 28.6 (SD=11.8), ranging

between 18 and 67 years, and 23.3 (SD=5.2) for

patients who did not develop ulcer, ranging between

15 and 33 years. The Mann-Whitney test showed that

there was no statistically significant difference between

patients with or without PU considering this variable

(p=0.245).
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The hospital length of stay for patients who

developed ulcer was 18.43 days, against 7.56 days

for those who did not develop an ulcer. The simple

binary logistic regression analysis revealed an

association between total length of stay and the

occurrence of PU (p = 0.015).

Table 2 presents the distribution of Braden

Scale scores obtained during patient assessment on

the first hospitalization day at the ICU regarding the

occurrence of PU.

serocselacSnedarB
UP UP
htiW tuohtiW

9" 01 -
21-01 21 3
41-31 4 5
61-51 3 6
81-71 - 3

91 1 1
latoT 03 81

Table 2 - Distribution of Braden Scale scores on the

assessment during the first day of hospitalization at

the ICU and occurrence of PU. Ribeirão Preto, 2006

It was found that, for patients with ulcer, the

lowest score on the Braden Scale was 8, whereas for

patients without ulcer, the lowest score was 11. The

average score in patients who did not develop

pressure ulcer was 15, ranging between 11 and 19,

while for patients who developed ulcers it was 11,

ranging from 9 to 19. It is observed that, among

patients who developed ulcers, the average score was

lower, and the lower the score, the higher the number

of patients with PU, which evidences the increased

risk. The Mann-Whitney statistical test showed that

there were statistically significant differences between

the scores for patients without and with PU (p = 0.001).

Another study on PU incidence, developed at

this same unit, presented similar results in which the

Braden Scale scores for the first and second

assessments presented statistically significant

differences between the patients who developed ulcer

and those who did not, and patients with ulcer always

showed smaller scores in every assessment(13).

These results and the other studies performed

in Brazil(7,12) confirm that the scores obtained through

the Braden Scale can help nurses, from the initial

assessment upon admission, to identify patients with

a stronger chance of developing pressure ulcer, so

that efforts can be made to implement the

recommended prevention measures.

A study performed with 186 patients from two

neurology intensive therapy units of an American

hospital showed that a score equal to or greater than

13 was a risk determinant and that factors with a

significant correlation with the pressure ulcer also had

a significant correlation with the Braden Scale(15).

Considering the risk factors for PU assessed

by the Braden Scale, it was found that, regarding

sensorial perception, patients who developed ulcers

had lower average scores (1.8) when compared to

those of patients without ulcers (3.6). Low sub-scores

indicated that the patients who developed ulcers were

between “completely limited” and “very limited”

regarding the assessed attribute or domain.

The activity item reflects the patient’s physical

activity level. It was observed that, according to the

data described in table 3, the average sub-scores did

not vary between patients with or without pressure

ulcers (1.0), since they were all constantly bed ridden.

Table 3 – Distribution of Braden Scale sub-scores in

the assessment on the first hospitalization day at the

ICU and occurrence of PU. Ribeirão Preto, 2006

selacs-buS
UP UP
htiW tuohtiW

χχχχχ DS χχχχχ DS
noitpecreplairosneS 8.1 2.1 6.3 4.1

ytivitcA 0.1 0 0.1 0
ytiliboM 3.1 7.0 8.2 7.0
erutsioM 7.3 5.0 8.3 6.0
noitirtuN 0.2 0.1 0.2 0.1

gniraehs/noitcirF 1.1 5.0 6.1 4.0

χ = Mean

SD = Standard deviation

The condition of having reduced sensorial

perception and in-bed immobilization indicates that

the patients do not realize or cannot react to the

discomfort caused by the excessive pressure on the

boney prominences and are more dependent to move

to relieve that pressure. Such condition shows there

is a need to implement important preventive

measures in nursing care, which are: changing

positions every two hours, using pillows and cushions

to position and protect the boney prominences and

using a special mattress to relieve the pressure on

the tissues. Excessive pressure contributes to the

development of PU, since it induces ischemia and

tissue necrosis(8).

Patient immobility is considered the major

factor in the development of pressure ulcers.

Maintaining body position, as well as changes in that
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position, determine a gravitational gradient that acts

on cardiovascular and pulmonary systems and can

affect oxygenation and blood flow, since gravity

directly affects pulmonary volume and capacity(3).

The intact sensorial nervous system usually

detects the discomfort caused by the excessive

pressure on the tissues, which makes the person

compensate the pressure by changing positions

frequently during sleep and while awake. Patients with

altered sensorial perception and movement depend

on frequent changes to their position and being on a

special mattress, such as continuous rotation, does

not replace this nursing care(8).

Another risk factor for pressure ulcers in

hospitalized patients, assessed through the Braden

Scale, is nutrition. It was observed that the sub-score

means for both groups was the same (2.0); therefore,

the scale did not identify any differences between the

two patient groups. This issue is discussed in both the

international and national literatures as a limitation

of the Braden scale, since it assesses the intake and

not the nutritional state.

Poor nutrition is considered a determinant

factor in the development of pressure ulcers since it

contributes especially to the tissue’s reduced tolerance

to pressure. The nutritional state of patients

hospitalized in ICUs is usually compromised due to

long fasting periods, pathological and hypercatabolic

states, surgeries and malnutrition. Those factors are

often present at admission. The patients in this study

greatly varied in body weight, from 45 to 181 kg in

those who developed PU and from 40 to 93 kg among

those who did not, although the average BMI values

were similar in both groups.

Another risk factor for pressure ulcer is

excessive skin moisture, since it can make it more

susceptible to maceration. The average sub-score

regarding skin moisture in patients that developed

ulcers was 3.7, against 3.8 in those who did not. This

means that most patients had an “occasionally moist”

or “rarely moist” skin. Most patients used an indwelling

catheter, since that is part of the routine of patients

hospitalized in ICU, not only for incontinence or urinary

retention treatment, but also to have better control

over liquid losses.

When skin is exposed to moisture, because

of urinary or fecal incontinence, it becomes more

susceptible to lesions due to friction, irritations and

colonization by microorganisms. Lesions can become

more frequent when urinary and fecal incontinence

are concomitant. Using protective barriers (creams,

zinc oxide ointments, transparent films), absorbent

disposable diapers, urine collectors, or vesical tubes

are preventive measures that minimize the action of

skin exposure to moisture(6); however, the cause for

urinary and fecal incontinence should be looked into

and treated(8).

Friction and shearing are two other risk factors

associated to the development of pressure ulcers that

are assessed by the Braden Scale and may occur,

mainly, due to incorrect position and mobility. The

mean friction and shearing sub-scores in patients who

developed ulcers was smaller. This shows that they

required moderate or maximum assistance to move

themselves. When two people use a blanket to lift,

move or transfer a patient, it avoids dragging him or

her on the bed, which is one of the factors that cause

tissue damage due to friction and shearing(5,6).

As to the data obtained in the consciousness

level assessment by the Glasgow Scale, it was

observed that the mean score among patients who

developed ulcers was 6.3 (SD=5.2), ranging between

3 and 15. The mean score for patients who did not

develop ulcers was 13 (SD=3.9), ranging between 3

and 15. The simple binary logistic regression analysis

revealed an association between low scores on the

Glasgow scale and the occurrence of PU (p<0.001).

The low scores obtained by patients shows

that they had significant changes to their

consciousness, which reduced their sensorial

perception and made it difficult or even avoided their

verbalization of discomfort or pain. In addition, it

caused dependence in terms of fulfilling their basic

human necessities (movement, hygiene, eating, and

others), which are important factors to prevent the

occurrence of PU.

FINAL CONSIDERATIONS

The present study evidenced that total Braden

Scale and Glasgow Scale scores were associated with

the development of pressure ulcers in ICU patients.

Nurses can use these tools to identify patients at risk

and individual risk factors, and then plan preventive

measures directed at controlling the problem. There

is, however, limited evidence that using these scales

actually warns the professionals about using further

appropriate measures(16).
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Ident i fy ing the r isk and using

recommended prevention measures, such as “best

practices”, can help reduce PU incidence, avoid

complications and prevent recurrences, as well as

favor the healing of sores already existing at the

moment the patient is admitted to hospital. Thus,

this improves the quality of nursing care as well

as that of health care in general(1,5-6). It is, however,

necessary that health professionals at all levels

and in all situations become actively involved in

order to change the current reality of health care

services(7,12,13). Undergraduate as well continuing

nursing education programs should focus on how

to use these scales, as well as their association

with the identification of patients at risk for the

development of PU, and Programs for Better Quality

should focus on patient safety, following the example

of countries where the PU rate has fallen(11,17-18).
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