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Background  

Methods 

Studies suggest that between 19% and 66% of surgical 

patients develop a hospital-acquired pressure ulcer 

(HAPU).1  Pressure ulcer (PUr) incidence and prevalence 

studies conducted in a mid-sized urban, teaching hospital 

revealed that 69% of those who developed a HAPU had a 

surgical experience during  their hospitalization.  

Discussion with staff and a review of current practice 

revealed no consistently applied peri-operative pressure 

ulcer risk assessment or interventions.  A  root cause 

analysis identified common risk factors which were 

compared with information reported in the literature.  A  risk 

assessment tool was developed based on this information.  

Objective 

To create and validate a nurse-initiated peri-operative 

pressure ulcer risk assessment  tool. 

• The risk assessment tool was able to accurately identify patients who 

were not at risk of developing  HAPUs following surgery. 

• The risk tool  may over-identify patients at risk of developing HAPUs 

following  surgery. 

• Patients with a history of multiple surgeries during the same admission, 

diabetes mellitus, and low Braden scores are most likely to benefit from 

implementation of preventative measures in reducing the risk of pressure 

ulcer development. 

• Prospective, randomized clinical trials to determine the overall impact on 

outcomes as a result of using  the Peri-Operative Pressure Ulcer Risk 

Assessment Tool , with applied prevention interventions in the care and 

treatment of surgical patients, is merited. 

• Cost effectiveness analyses should be conducted to determine if the 

benefit of using the tool to drive care and treatment outweighs the financial 

impact due to over-identification of patients at risk for developing pressure 

ulcers. 

 

Results 

Conclusions 

Table 1: Characteristics of study population  

• 4.3% (15/350) of patients developed a HAPU. 

 

• Patients who developed a HAPU were more likely to have a history of multiple 

surgeries during the same admission and diabetes mellitus (Table 1). 

 

• Braden scores for patient developing HAPUs were significantly lower than for 

those who did not develop a HAPU (Table 1). 

 

• The sensitivity of the risk tool was 93.3% (95% CI: 68.0%-99.0%) and the 

specificity was 34.3%  ((95% CI: 29.3% - 39.7%). 

 

•Removal of non-significant factors from the predictive tool did not result in a 

significant change in predictive value (Table 2). 

 

•The sensitivity of the revised risk tool was 93.3% (95% CI:  68.0%-99.0%) and 

the specificity was 43.9% (95% CI: 38.5%-49.4%). 
Variable Pressure 

Ulcer (n=15) 

No Pressure 

Ulcer (n=335) 

Significance 

(p-Value) 

Age (Years) 52.3 (22.2) 56.7 (19.7) .400 

Age ≥ 70 years 33.3 28.7 .696 

Gender (%) 

   Male 

   Female 

 

52.6 

47.4 

 

49.9 

50.1 

 

.792 

OR Time (Minutes) 188.4 (89.5) 144.6 (104.7) .112 

OR ≥ 300 Minutes (%) 20.0 9.6 .181 

Braden Score 14.8 (2.5) 18.3 (3.4) ≤.001 

Braden ≤ 16 (%) 73.3 27.5 ≤.001 

Diabetes Mellitus (%) 60.0 36.4 .065 

Prior Surgery (%) 46.7 19.1 .009 

Pre-existing Pressure 

Ulcer (%) 

6.7 6.0 .912 

• Analysis of institutional outcomes  and a review of the literature 

were conducted to determine potential factors associated with 

occurrence of pressure ulcers in surgical patients. 

 

• Factors thought to be associated with pressure ulcer 

development were included in initial Peri-Operative Pressure 

Ulcer Risk Assessment Tool. 

 

• A retrospective sample of 350 patients was selected to 

determine the validity of the risk assessment tool to identify 

patients most at risk. 

 

• Sensitivity and specificity testing was performed to determine 

overall predictive value of the original tool. 

 

• Comparison analyses were conducted to ascertain factors that 

significantly contributed to pressure ulcer development. 

 

• Logistic regression analyses were performed to compare the 

predictive value of the original risk model to the revised model. 

 

• Factors found to be non-significant were removed from the 

original model and sensitivity/specificity testing was performed. 

 

 Figure 1 

Table 2: Logistic Regression Model to Predict Risk of Pressure Ulcer 

                                        Model 1                                                     Model 2 

Variable              B              Wald                Beta                   Beta          Wald            Exp(B) 

Diabetes          -0.675         1.462                .509                -0.692          1.367             0.500 

Braden< 16      -1.715         7.548***           .180                -1.855           8.324***        0.156 

Multiple            -0.658         1.317                .518                -0.571          0.893             0.565 

Surgeries 

Age >70 years                                                                     0.017           0.001           1.017 

OR time > 300 min.                                                           - 0.522           0.466           0.593 

Pre-existing pressure                                                        

ulcer                                                                                     0.881           0.622           2.414 

______________________________________________________________________ 

Model Chi-Squared [df]      16.122 [3]***                                            1.352 [3] 

Block Chi-Squared [df]       16.122 [3]***                                           17.474 [6]** 

______________________________________________________________________ 

*Sp< .05,  **p< .01, ***p< .001 
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