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INTRODUCTION
Pressure ulcers (PUs) are localized tissue injuries of the skin and 

subcutaneous tissues covering bone protrusions and usually 

result from factors such as pressure, friction, tear, and others 

(1). It is a common problem in intensive care units (ICUs) and 

leads to prolonged hospital stay and increased mortality and 

treatment cost (2). The success of preventive intervention and 

treatment methods depends on thoroughly understanding 

etiological methods. However, the multiplicity of risk factors and 

differences in the results of the study on the subject impedes 

a complete consensus on the prevention and treatment of PU 

(3). Hence, it is necessary to define the presence of predisposing 

factors in the etiology of PU in such an important tissue. For 

this purpose, several scales have been developed, and the 

Norton and Braden Risk Assessment scales (BRAS) are the most 

important ones. The Norton Scale is the simplest and evaluates 

mental state, activity, mobility, and incontinence. The BRAS has 

a more detailed questioning and risk rating. However, it has 

low calibration power in predicting the risk of PU development. 
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 Abstract

Objective: Pressure ulcers (PUs) are a common problem in intensive care units (ICUs) and lead to prolonged hospital stay and increased 
mortality and treatment cost. The Norton and Braden Risk Assessment scales (BRAS) were developed for this purpose. However, in recent 
years, it has been suggested that BRAS is insufficient.

This study aimed to investigate the correlation between BRAS and risk factors of PU in patients treated in the ICU.

Methods: This retrospective, single-center study was conducted between February and July 2017 and enrolled 200 patients with standardized 
PaO

2
/FiO

2
 ratio and BRAS scores, and all possible risk factors including age, sex, serum hemoglobin (Hb), albumin, bilirubin, creatinine, 

platelet, mechanical ventilation support, Glasgow Coma scale (GCS) scores, Nutritional Risk Screening (NRS2002) scores, Acute Physiology and 
Chronic Health Evaluation (APACHE) 2 scores, hypotension, and expected mortality were evaluated.

Results: The ages of the patients included the study were between 18 and 95 years, with a mean age of 62.84±17.98 years [88 (44%) women 
and 112 (56%) men]. A positive correlation was noted between BRAS measurements and albumin, Hb, GCS, hypotension, and PaO

2
/FiO

2
 

measurements. Also, a negative correlation was noted between BRAS measurements and NRS2002 values, direct bilirubin levels, APACHE 2, 
and expected mortality values.

Conclusion: Low albumin and Hb values, GCS, and PaO
2
/FiO

2
 values, hypotension, and high indirect bilirubin levels, NRS2002, and APACHE 2 

scores are risk factors for developing PU. It is inferred from our study that these symptoms and standard laboratory results should be used as 
additional indicators in determining the risk of PU, and BRAS should be modified by considering these risk factors.
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Additionally, it cannot predict serum albumin levels because of 
malnutrition, which is an important part of predisposing factors 
(4-7).

Our study aimed to investigate the validity and reliability of BRAS 
in determining the risk groups in patients treated in the ICU.

METHODS
This retrospective, single-center study was conducted between 
February and July 2017 and enrolled 200 patients. When patients 
were admitted in the ICU, demographic data (age and sex) and 
initial values of BRAS, hemoglobin (Hb), serum albumin, bilirubin 
(direct and indirect), creatinine, platelet, Glasgow Coma scale 
(GCS), Nutritional Risk Screening (NRS2002), Sequential Organ 
Failure Assessment (SOFA), and Acute Physiology and Chronic 
Health Evaluation (APACHE) 2 were recorded. If the patient is 
given mechanical ventilation support, the first PaO

2
/FiO

2 
ratio, 

hypotension, and expected mortality were evaluated.

Statistical Analysis

Statistical analysis was conducted using the Number Cruncher 
Statistical System 2007 (Kaysville, UT, USA) program. Student’s 
t-test was used to compare descriptive statistical methods 
(mean, standard deviation, median, frequency, ratio, minimum, 
and maximum) and two groups of variables that showed 
normal distribution in the comparison of quantitative data. The  
Kruskal-Wallis test was used to compare groups of three and 
more with no normal distribution, and the Mann-Whitney U test 
was used to determine the group that caused the difference. 
Pearson and Spearman correlation analyses were used to 
evaluate the relationships between variables. Significance was 
evaluated at p<0.05 levels.

RESULTS
The ages of the patients included the study were between 18 
and 95 years, with a mean age of 62.84±17.98 years. There 
were 88 (44%) female and 112 (56%) male patients (Table 1). The 
distributions of the descriptive characteristics of the cases are 
shown in Table 2.

There was no statistically significant relationship between 
BRAS measurements and age distributions, indirect bilirubin, 
creatinine, and platelet count (p>0.05). A significant correlation 
was noted between BRAS and serum albumin measurements 
(the albumin levels increased as the BRAS values increased), 
and 31.5% relationship was statistically significant (r=0.315, 
p=0.001). There was also a positive correlation between BRAS 
measurements and Hb levels (the Hb levels increased as the BRAS 

values increased). The statistical significance of the relationship 

has been found weak (r=0.198, p=0.005). A positive correlation 

between BRAS measurements and GCS values was found (the 

GCS values increased as the BRAS values increased), and 62.6% 

relationship was statistically significant (r=0.626, p=0.00). There 

was a positive relationship between BRAS and hypotension 

Table 1. Distribution of demographic characteristics

Minimum-maximum 
(median)

Mean ± SD

Age (year) 13-95 (66) 62.84±17.98

GCS 3-15 (14) 12.36±3.38

n %

Gender
Female 88 44.0

Male 112 56.0

SD: Standard deviation, GCS: Glasgow Coma scale

Table 2. Distribution of descriptive properties

Minimum-maximum 
(median)

Mean ± SD

Albumin 0.20-4.60 (3) 2.98±0.81

Direct bilirubin 0.01-4.72 (0.21) 0.47±0.72

Indirect bilirubin 0-2.46 0.35±0.32

Creatinine 0.15-6.40 (0.88) 1.16±0.97

Platelet count (x103) 10-979 (230) 249.16±133.75

Hb 2.50-18 (10.8) 10.99±2.13

NRS2002 0-6 (3) 2.54±1.51

APACHE 2 3-49 (12) 15.13±9.16

Expected mortality (%) 4-97 (15) 26.13±23.22

BRDs 9-23 (19) 17.98±3.30

Hypotension 11-160 (91) 90.67±21.63

PaO
2
/FiO

2
88-660 (311) 321.91±134.03

n %

Mechanical ventilation
(-) 154 77.0

(+) 46 23.0

SOFA score

0-6 164 82.0

7-9 21 10.5

10-12 11 5.5

13-14 3 1.5

15 1 0.5

Expected mortality (%)

0-20 165 82.5

20-40 20 10.0

40-60 12 6.0

60-80 2 1.0

80-100 1 0.5

SD: Standard deviation, Hb: Hemoglobin, NRS2002: Nutritional Risk Screening, 
APACHE 2: Acute Physiology and Chronic Health Evaluation 2, SOFA: Sequential 
Organ Failure Assessment, BRDs: Bromodomains
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measurements (increased hypotension values were observed as 

the BRAS measurements increased). About 27.5% relationship 

was found to be statistically significant (r=0.275, p=0.01). 

BRAS measurements were positively correlated with PaO
2
/FiO

2
 

measurements (the increased PaO
2
/FiO

2
 values were noted as the 

BRAS values increased), and 45.2% relationship was found to be 

statistically significant (r=0.452; p=0.001). There was a negative 

correlation between BRAS measurements and NRS2002 values 

(decreased NRS2002 values were measured as the BRAS values 

increased). The correlation was statistically significant (r=0.450, 

p=0.001). BRAS measurements were negatively correlated with 

direct bilirubin levels (the direct bilirubin levels decreased as the 

BRAS values increased), and 27% relationship was found to be 

statistically significant (r=-0.270; p=0.001). BRAS measurements 

were negatively correlated with APACHE 2 and expected mortality 

values (decreased APACHE 2 and expected mortality values were 

noted as the BRAS values increased). A 61.9% relationship was 

statistically significant (r=-0.619; p=0.001; Table 3, Figure 1).

There was no statistically significant difference between BRAS 

measurements of the cases according to gender (p>0.05). The 

BRAS measurements of non-intubated patients were significantly 

higher than intubated ones (p=0.001). A statistically significant 

difference was found between the BRAS measurements of the 

patients according to SOFA score (p=0.001). According to the 

results of the Mann-Whitney U test performed to determine 

the differences, the BRAS values of patients with SOFA scores 

between 0 and 6 were significantly higher than those with 

SOFA scores of 7-9 and 10-12 (p=0.001 for each). Similarly, 

Figure 1. The correlation between BRAS measurements and albumin, Hb, direct biluribin, GCS, NRS2002, APACHE 2, expected mortality, hypotension, 
and PaO

2
/FiO

2
 ratio

BRAS: Braden Risk Assessment scale, Hb: Hemoglobin, GCS: Glasgow Coma scale, NRS2002: Nutritional Risk Screening, APACHE 2: Acute Physiology and Chronic Health 
Evaluation 2
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the BRAS values of patients with SOFA scores between 7 and 9 
were significantly higher than those with SOFA scores between 
10 and 12 (p=0.049). A statistically significant difference was 
found between the BRAS measurements of the cases according 
to mortality. According to the results of the Mann-Whitney U 
test performed to determine the difference, the BRAS values of 

patients with an expected mortality of 0-20% were significantly 

higher than those with expected mortality of between 20-40% 

and 40-60% (p=0.001 for each, Table 4).

DISCUSSION
In 1997, the first reliability and validity study of the scale 

developed by Braden and Bergstrom was conducted by Oguz 

in Turkey. In 1998, Pınar and Oğuz (8) examined the reliability 

and safety of the Norton Risk Assessment scale and BRAS. The 

reliability and validity of the scales were high in both studies 

and other studies (8-10). The scale includes six subdimensions, 

including sensory perception, moisture, activity, movement, 

nutrition, and friction and shear (11).

The total score of the scale is obtained by collecting the 

subdimension score. The values ranged from 6 to 23. Based on 

the total score, 12 points and below indicate high risk, 13-14 

points indicate risk, 15-16 points indicate low risk, and 15-18 

points indicate low risk in patients older than 75 years (7,9).

According to Karadağ (12), BRAS is the most reliable and valid 

scale for patients in the wide age range and is currently the most 

widely used scale in the United States. Balzer et al. (13) reported 

that it is the risk assessment tool with the best sensitivity-

specificity balance. It is recommended for use in intensive 

care and long-term care units, but the subdimensions of the 

perception of moisture, nutrition, and stimulus should be more 

Table 3. Evaluation of the relatoinship between BRAS and 
other variables

BRAS

r p

Age -0.124 0.080a

Albumin 0.315 0.001a*

Direct bilirubin -0.270 0.001b*

Indirect bilirubin -0.004 0.951b

Creatinine -0.125 0.077b

Platelet count (x103) -0.024 0.733a

Hb 0.198 0.005a*

GCS 0.626 0.001b*

NRS2002 -0.450 0.001b*

APACHE 2 -0.619 0.001b*

Expected mortality -0.619 0.001b*

Hypotension 0.275 0.001a*

PaO
2
/FiO

2
0.452 0.001b*

ar: Pearson correlation coefficient, br: Spearman’s correlation coefficient, *p<0.01, 
BRAS: Braden Risk Assessment scale, Hb: Hemoglobin, GCS: Glasgow Coma score; 
NRS2002: Nutritional Risk Screening, SOFA: Sequential Organ Failure Assessment, 
APACHE 2: Acute Physiology and Chronic Health Evaluation 2

Table 4. Evaluation of BRAS measurement by gender, intubation, SOFA score, and mortality

BRAS Test value

Minimum-maximum (median) Mean ± SD p

Gender
Female (n=88) 9-23 (19) 18.07±3.26 t: 0.353

Male (n=112) 9-23 (18) 17.9±3.34 0.724a

Intubation
No (n=154) 12-23 (20) 18.81±2.84 t: 7.397

Yes (n=46) 9-21 (16) 15.17±3.20 0.001a**

SOFA score

0-6 (n=164)1 12-23 (20) 18.63±2.96 χ2: 30.895

7-9 (n=21)2 10-20 (17) 16.00±2.66 0.001b**

10-12 (n=11)3 9-18 (14) 13.64±3.38 p=0.0011, 2**

13-14 (n=3)# 13-17 (14) 14.67±2.08 p=0.0011, 3**

15 (n=1)# 9-9 (9) 9.00±0.00 p=0.0492, 3*

Expected mortality (%)

0-20 (n=165) 12-23 (20) 18.62±2.95 χ2: 30.482

20-40 (n=20) 10-20 (16.5) 15.95± 2.72 0.00b**

40-60 (n=12) 9-18 (15) 13.92±3.37 p=0.0011, 2**

60-80 (n=2)# 13-14 (13.5) 13.5±0.71 p=0.0011, 3**

80-100 (n=1)# 9-9 (9) 9.00±0.00 p=0.0842, 3

aStudent t-test, bKruskal Wallis test, *p<0.05, **p<0.01, 1SOFA score (0-6), 2SOFA score (7-9), 3SOFA score (10-12), #The number of people is not included in the comparison because 
of insufficient number.
BRAS: Braden Risk Assessment scale, SOFA: Sequential Organ Failure Assessment, SD: Standard deviation
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clearly defined (14,15). In the study of Kottner and Dassen (16) 

in patients in the ICU, BRAS is a more reliable risk measurement 

tool than the Waterlow scale, but using these scales coexistencely 

is recommended. BRAS is the most widely used scale and has 

also been used in many studies conducted in our country (3,17-

19).

Previous studies have shown that patients categorized as high 

risk according to BRAS have a higher incidence of pressure sores. 

However, BRAS can be used to determine the risk of developing 

PU in hospitalized patients, although it may be insufficient for 

risk assessment in patients in the ICU (19,20). In a retrospective 

study conducted by Sardo et al. (21), PU developed in 153 (2.3%) 

of 6.652 patients, and other than nutrition, assessment factors 

such as mobility and activity were accepted as independent 

risk factors for developing PU. In our study, there was a 

positive correlation between BRAS measurements and serum 

albumin levels (the albumin levels increased as the BRAS values 

increased). A 31.5% relationship was found to be statistically 

significant. However, Kurtuluş and Pınar (22) showed that 

18.3% of pressure wound incidences are noteworthy despite 

hypoalbuminemia.

Hypoalbuminemia, which is widely accepted as a risk factor 

for PU development, seems to have lost its importance against 

conditions such as changing position every 2 h, assessing the skin 

every position change, preventing excessive humidity, pressure, 

and irritation of the sheets and clothes, and using pressure-

reducing devices (23). Increased risk of PU is related to factors 

such as previous stroke, trauma, cognitive function decline, poor 

GCS, and delayed enteral nutrition. It has been shown that there 

was a significant correlation between PU and 21-day mortality 

and 3-month recovery in patients with traumatic cerebral injury. 

Hence, early nutritional support and Hb level monitoring should 

be considered important parts of nursing care interventions in 

patients with high risk of developing PU (23,24). In our study, 

there was a positive correlation between BRAS measurements and 

Hb levels (the Hb levels increased as the BRAS values increased). 

A weak 19.8% relationship was found. BRAS measurements were 

significantly correlated with GCS values (the GCS values increased 

as the BRAS measurements increased). A 62.6% relationship was 

found to be statistically significant.

The retrospective study by El-Marsi et al. (25) has been conducted 

in a university hospital with 420 bed capacity and included 145 

patients with newly developed PU. Variables such as gender, age, 

inotropic agent usage, primary disease, comorbidity, and weight 

(entry and exit weights in the ICU) were compared with BRAS 

measurements. The length of ICU stay, use of vasopressors, and 

duration of hypotension were found as prominent factors in the 

development of PU. In our study, a 27.5% positive relationship 

between BRAS measurements and hypotension levels was 

significant. There was also a 45.2% positive and statistically 

significant relationship between BRAS measurements and PaO
2
/

FiO
2
 values (the PaO

2
/FiO

2
 values increased as the BRAS values 

increased) (r=0.452; p=0.001; p<0.01).

CONCLUSION
BRAS can be eligible in determining the risk of developing 

PU in hospitalized patients but is insufficient in determining 

the risk of critical patients in the ICU. Low albumin and Hb 

values, GCS, PaO
2
/FiO

2
 values, hypotension, and high indirect 

bilirubin levels, NRS2002, and APACHE 2 score are risk factors 

for developing PU.

It is inferred from our study that these symptoms and standard 

laboratory results should be used as additional indicators in 

determining the risk of PU, and BRAS should be modified by 

considering these risk factors.
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