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Abstract- Pressure Ulcers (PUs) remain among the most common complications after traumatic spinal cord 

Injuries (SCIs). The main goal of risk factor assessment with different tools has been to provisionally estimate 

the chance of developing pressure ulcers in patients with Spinal Cord Injury (SCI). Braden tool has been of 

good predictive value and most commonly employed in hospital communities for risk assessment of pressure 

sore development. The objective of this study was to determine the Braden risk factors as well as the 

prevalence of pressure injuries in SCI patients. This cross-sectional study was performed from June 2013 to 

December 2015 on 163 consecutive referred outpatients with chronic traumatic SCI in our tertiary SCI 

rehabilitation clinic. We assessed pressure induced skin injuries as well as their Braden risk factors and 

analyzed their association with stage and location of Pressure Ulcer (PU) and calculated prevalence of PU. 

One hundred and sixty-three patients out of 580 were found to have active pressure sores, with a prevalence 

of 28.1%. In the multiple models, only the Braden scale had significant association with the presence of 

active pressure sore. Patients with severe and moderate Braden scores were 2.36 and 1.82 times, more at risk 

of pressure sore development, as compared with those having mild scores (P≤0.01). It may be deduced that in 

various stages of SCI rehabilitation, the Braden scale may be calculated, and patients with moderate and 

severe risks (according to Braden sale) may need more attention and/or inpatient care for PU prevention.   

© 2018 Tehran University of Medical Sciences. All rights reserved.  
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Introduction 
 

Pressure Ulcers (PUs) are amongst the most common 

complications in patients with Spinal Cord Injuries 

(SCIs). These ulcers may be life-threatening, with 

expensive, time-consuming treatment protocols, and can 

cause long-term hospitalization. They delay independent 

life, reduce the quality of life, and destroy self-

confidence in the patient (1-5). 

Despite a plenty of recommendations, for 

prophylaxis and timely treatment for PUs, they 

constitute the second cause of re-hospitalization in 

patients with Spinal Cord Injury (SCI). It is estimated 

that management of PUs in SCI, costs 1.4 billion$ per 

year for United States (5-6). 

According to relevant literature in spinal cord 

medicine, the prevalence of Pressure Ulcer (PU) during 

the first year after SCI is 8%, and the cumulative figure 

rises to 33% in resident-community cases (1,7-8). It is 

estimated that 50% to 80% of subjects with SCI may 

develop PU at least once in their lives (2,9). 

Detailed assessment of risk factors in SCI cases 

clarifies the necessity of in-depth education to reduce 

the incidence of new PUs. Comparison of various 

statistics about PUs between different countries is not 

plausible because of difficulty in matching the social 

and health system, discrepancies (2,7). 

Timely detection of PU risk factors may help to 

prevent the majority of the PUs. Recognizing patients at 

high risk for PU also is of vital importance for 

rehabilitation facilities. At present, four different 

validated scales are being used in clinical practice for 
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assessing the risk of PU development including 

Norton, Waterlow, Braden (10), and the SCI Pressure 

Ulcer Scale (SCIPUS) (11). The SCIPUS, a SCIs 

specific risk assessment based on risk factors 

associated with PU development post-SCI (12), could 

predict PU occurring within 2-3 days following 

administration during acute, but unable to predict over 

a longer term within acute or inpatient rehabilitation 

(13). The Braden scale can be used for chronic cases, 

like our cases in the post-rehabilitation phase of SCI. 

The main goal of assessment with Braden tool is to 

detect those at the risk of developing PU after SCI 

(10). It has been of good predictive value when 

employed on hospital basis (5,11-12).  

It has been based on assessment of six subscales, 

including, sensory perception, mobility, activity, skin 

moisture, nutritional status and friction/shear. Each 

subscale is ranked in a four scale system, except 

friction and shear which is classified from 1 to 3.Total 

Braden scale scores range from 6 to 23 with lower 

scores indicating the severe risk. Risk scores range 

from 6 to18, from at risk to very high risk (14,17-23). 

In this study, we have assessed the Braden scores for 

skin areas at risk and analyzed its association with stage 

and location of PU in patients with SCI. In addition 

correlation of other factors such as neurological level, 

smoking, substance abuse and depression with PU also 

has been assessed. 

 

Materials and Methods 

 

This cross-sectional study, was approved by the 

local ethical committee, among the patients referred to 

out-patient tertiary SCI rehabilitation clinic from June 

2013 to December 2015. Those aged over 18 years and 

less than 55-year-old with traumatic SCI more than 6 

months (24), having informed consent for the study 

were enrolled. Demographic characteristic of the 

patients and duration of injury were evaluated and 

registered. Clinically examining the patient and 

reviewing their MRI scans, the neurological level was 

documented by the consultant neurosurgeon. All 

patients were routinely examined by the attending 

physician to diagnose the presence of any PU based on 

the clinical guidelines defined by the National Pressure 

Ulcer Advisory Panel (NPUAP) for staging PU (25). 

Also, the location of PU was registered. The Braden 

score was documented for all of the cases by our staff 

nurse. Smoking, substance and alcohol abuse were 

recorded. Our psychiatrist classified the mood status of 

the patient according to Beck’s Depression Inventory 

(BDI) and a BDI≥31was assumed as major depression 

and recorded.  

 

Statistical analysis 
The correlation of demographic and clinical factors 

with pressure sore stage, size, and the location was 

evaluated by Pearson chi-square test. Multiple logistic 

regression was used to examine the adjusted 

relationship between the studied risk factors and PU 

stage and location. All of the variables having 

correlation with a P less than 0.20 in univariate 

analyses were entered into the multiple logistic 

regression models. For the better fit of the model, 

standardized form of the variable, “age” (in years) was 

used in the multiple models. A two-tailed P of less than 

0.05 was considered as statistically significant. All 

analyses were conducted using SPSS version 18 

software for Windows (SPSS Inc. ® headquarter, 

Chicago, IL, USA). 

 

Results 
 

Five hundred and eighty SCI patients were enrolled 

in this study. Demographic and clinical characteristics of 

the patients have been shown in Table 1. 

Most of the patients (79%) were male and less than 

30-year-old (42.1%). Regarding education level, 6.4% 

of the patients were illiterate, and 18.1 % had university 

education. Among them 13.6% smoked cigarette. 

Almost 31.7% of the patients had cervical level of 

injury, while 68.3% were thoracolumbar. About twenty-

seven percent of the patients used a wheelchair pad 

during active daily living at the time of evaluation. One 

hundred and forty-one patients (24.3%) had major 

depression (BDI≥31). About 8.3% of the study sample 

had severe risk of pressure sore development as 

estimated by Braden scale, while 70.1% had mild risk of 

pressure sore. 

One hundred and sixty-three patients had active 

pressure sores, (the total prevalence of patients with PU 

was 28.1%). Among them, stage one, two, three and 

four pressure sores were 1.2, 41.7, 38.0 and 19.0 

percent, respectively. Most of the pressure sores (60.7%) 

were located in the sacral region (Table 2). 

Pressure sore correlation with demographic and 

clinical findings has been shown in Table 3. 

Chi-square test revealed major correlation between 

Braden scale (severe, P=0.001), as well as major 

depression (BDI≥31, P=0.018), with pressure sore 

development. Also, there was a marginally significant 

association between substance abuse (P=0.093), and PU. 
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There was no significant association between sex, age, 

education level, smoking status, level of injury, using 

wheelchair pad at the time of evaluation, and the chance 

of having at least one active PU. Multiple logistic 

regression models for active PU in relation to 

demographic and other clinical findings (with P<0.20 in 

the univariate model) was performed. In multiple 

models, the only significant factor was Braden scale, 

and none of those with significant association in 

univariate analysis remained significant in the multiple 

models. Patients with severe and moderate Braden 

scores, had 2.36 and 1.82 times, more risk of pressure 

sore development compared to those with mild risk 

respectively (P≤0.01) (Table4). 

 

 

Table 1. Demographic and clinical characteristics of included patients (580) with spinal cord injury 

Variables  N (%) 

Sex 
Male 458 (79.0) 

Female 122 (21.0) 

Age groups (in years) 

<30 244 (42.1) 
30-39 191 (32.9) 

40-49 93 (16.0) 

≥50 52 (9.0) 
Mean ± SD (years) 33.5 ± 10.7 

Education 

Illiterate 37 (6.4) 
Elementary 165 (28.4) 

High school 136 (23.4) 

GED 137 (23.6) 
University degree 105 (18.1) 

Mean ± SD (years) 9.2 ± 4.4 

Smoking status 
Yes 79 (13.6) 
No 501 (86.4) 

Substance abuse 
Yes 81 (14.0) 

No 499 (86.0) 

Level of injury 
Cervical 184 (31.7) 

Thoracolumbar 396 (68.3) 

BDI 
≤30 439 (75.7) 
≥31 141 (24.3) 

Wheelchair pad 
Yes 155 (26.7) 

No 425 (73.3) 

Braden Score 
Severe or high (<13) 49 (8.3) 

Moderate (13-14) 125 (21.6) 

Mild (15-18) 406 (70.1) 

 

 

 

 

Table 2. Pressure sore's stage (using NPUAP grades) and location in 163 spinal cord injury patients 

harboring pressure sores at presentation 

Variables   N (%) 

Pressure sore stage 

I 2 (1.2) 

II 68 (41.7) 

III 62 (38.0) 

IV 31 (19.0) 

X(unstageable) 
0 (0) 

 

Pressure sore location 

Coccyx 8 (4.9) 

Foot 3 (1.8) 

Heel 7 (4.3) 

Iliac crest 3 (1.8) 

Ischium 27 (16.6) 

Knee 3 (1.8) 

Sacrum 99 (60.7) 

Trochanter 13 (8) 
Abbreviations: NPUAP, National Pressure Ulcer Advisory Panel 
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Table 3. Association of demographic and clinical findings with existence of active pressure sores in 163 

involved patients 

Variable Active Pressure sore P  

 N %  

Sex  
Male 134 82.2 

0.202 
Female  29 17.8 

Age 

<30 73 44.8 

0.763 
30-39 52 32.0 
40-49 23 14.1 

≥50 15 9.2 

Education 

Illiterate  11 6.7 

0.237 

Elementary 44 27.0 

High school 47 28.8 
GED 39 23.9 

University degree 22 13.5 

Smoking status 
Yes  27 16.6 

0.266 
No 136 83.4 

Substance abuse 
Yes  29 17.8 

0.093 
No 134 82.2 

Level of injury 
Cervical  48 29.4 

0.465 
Thoracolumbar 115 70.6 

BDI 
≤30  112 68.7 

0.018 
≥31 51 31.3 

Using wheelchair pad 
Yes  47 28.8 

0.421 
No 116 71.2 

Braden score 
Sever or high (<13)  22 13.5 

0.001 Moderate (13-14)  45 27.6 

Mild (15-18) 96 58.9 

Abbreviations: GED, General Education Development diploma; BDI, Beck Depression Inventory 

 

Table 4. Results of multiple logistic regression models 

Variable  OR (95% CI)  P  

Age (years) 0.86 (0.69 – 1.01)  0.070 

BDI≥31 1.22 (0.79 – 1.90)  0.372 

Substance abuse  1.47 (0.88 – 2.45)  0.143 

Braden score 

Severe or high (<13)  2.36 (1.23 – 4.51)  0.010 

Moderate (13-14)  1.82 (1.17 – 2.83)  0.008 

Mild (15-18)  Reference 

Abbreviation: BDI, Beck Depression Inventory 

 

 

Discussion 
 

A survey of pressure sore risk factors after SCI 

yields a plenty of personal, and/or environmental 

factors, in different references. They report different 

importance for pressure sore prevention measures, 

and/or educational interventions. Low education level, 

smoking, and substance abuse have been reported as 

pressure sore risk factors (26-27). They include 

prolonged immobilization, malnutrition, spasticity, 

incontinence, and comorbidities such as diabetes, 

cardiovascular, and pulmonary diseases (28). 

A more pluralistic tool may be necessary to assess 

the overall risk of pressure sore development. High risk 

SCI cases need more frequent follow-ups, associated 

with meticulous education programs regarding 

preventive measures. Also, sore prevention maneuvers 

need to be more frequent for this subgroup. Control of 

the more important risk factors may reduce the duration 

of possible inpatient care, and job leave. This study 

included a homogenous group of SCI clients including 

cervical and thoracic cases, among them 28.1% had 

active pressure sores, which is in concordance with other 

reports (6,29-30). 

The most common site for PU in our cases was 

sacral area (60.7%). Many studies also report sacrum as 

the most frequent site (1,27,31) while some studies 

suggest ischial tuberosities as the most frequent location, 

possibly because of prolonged wheelchair use (29). The 

discrepancy may be due to higher prevalence of active 

sacral pressure sores in cervical patients (31.7%) which 

are more in recumbent position than using wheelchair, 

as compared to the study by Chan et al., (29).The 

presence of major depression was also associated with 

active PU development (P=0.018), in our cases however 

further studies on this issue may be necessary, because 
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the causal relationship needs, to be established. 

On the other hand, age, sex, injury level, smoking, 

and using wheelchair pad at the time of evaluation did 

not show significant positive or negative correlation 

with PU development. Other authors also have 

published the same results (26-27). 

Timely use of wheelchair pad has always been an 

important recommendation for patients with SCI and 

wheelchair users. However, our results don’t support the 

association of wheelchair pad use and PU prevention. 

Because the use of wheelchair pad had begun lately after 

the development of pressure sore in our cases, and this 

finding is supported by other studies (5). 

Moderate and severe Braden scores were also 

significantly associated with PU development 

(P=0.001). This finding was concordant with other 

studies. In multivariate analysis, the only significant risk 

factor for PU development was the severity of Braden 

scale. The severe and high scores of Braden scale (<13) 

were associated with 2.26 times more risk of PU 

development, while moderate score (13-14) was 

associated with 1.82 times risk of PU when compared 

with low risk (15-18) cases. A score below 18 has been 

a deterministic cut off point, for predicting PU 

development risk in other studies (17), as in our study. 

The study has a cross sectional design and does not 

report Braden score at the very beginning of SCI. Also, 

it does not clarify that, depression or PU, which one 

came first. Another limitation is that self-report of 

substance abuse is known to be flawed. 

It may be deduced that in various stages of SCI 

rehabilitation, the Braden scale may be calculated, and 

patients with moderate and severe risks (according to 

Braden sale) may need more sophisticated education 

and/or inpatient care for PU prevention. Also, timely use 

of wheelchair pads could not be overemphasized.  
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