
Boston Medical Center
The approach
The Quality Initiative (QI) Improvement Project commenced in 2021 and was 
focused on the Critical Care Units. The units selected for the evaluation were 
chosen due to the high average HAPI occurrences and the desire to reduce 
pain and injury to patients, and improve quality of patient care. The process 
included literature reviews, development of a concise AIM statement, 
process mapping, fishbone development, and inclusion of the Nurse 
Practice Council and MICU and SICU unit-based councils in the project. 
Improvements to clinical practice initiated included a pressure redistribution 
surface trial with subsequent purchase of new critical care beds and 
surfaces to replace outdated beds. Additionally, education was provided 
to staff and leaders on the use of sacral foam dressing placement for initial 
prevention, wedges for offloading, repositioning sheets to assist with patient 
repositioning, 02 sensors to replace hard ear clips and finger probes as well 
as external urinary devices for both males and females to reduce moisture 
associated skin damage. Following the December 2022 prevalence study, 
the Wound, Ostomy and Continence (WOC) Team at BMC reviewed the 
literature with the QI Team. That team offered to provide a retrospective 
data analysis of patients with HAPIs to identify if there was a significant 
issue with patients and dark tone skin (DTS). This retrospective data analysis 
identified 64% of the patients had DTS. This led the WOC team to focus on 
this high-risk group of patients. 

Why Provizio SEM Scanner?
In reviewing products available on the market, the decision was made 
to evaluate the Provizio SEM Scanner, which is referenced in the 2019 
International Guidelines for Prevention and Treatment of Pressure Ulcers/ 
Injuries Clinical Practice Guideline. Sandy Hughes, RN, MSN, CWOCN 
said the Wound Care team wanted to explore a device that would be 
an objective measurement of PI risk for all patients. Sandy shared that 
“pressure injuries are not easily visualized in persons with dark skin tones, 
especially very dark skin tones. Having a device that can identify increased 
sub-epidermal moisture changes which is a biomarker for tissue damage 
will afford all persons, regardless of skin tone, the benefit of earlier pressure 
injury prevention interventions to prevent further injury.” The Provizio SEM 
Scanner allows clinicians to identify patients at increased risk of PI 5 days*11 
earlier than visual skin assessments, regardless of skin tone.12 Provizio SEM 
Scanner uses an integrated electrode sensor to compute a delta value from 
a set of readings made around an anatomical location. A Delta (Δ) of ≥ 0.6 
indicates tissue is at increased risk of PI development, a Delta (Δ) of < 0.6 
indicates tissue is at lower risk of PI development. This enables objective 
and anatomically-specific data that works for all skin tones to wound care 
and bedside nurses performing PI risk assessments. Provizio SEM Scanner 
also empowers nurses with the ability to deliver timely, anatomically-
specific and targeted pressure injury preventive interventions to reduce        
a patient’s risk of developing a PI.

Provizio SEM Scanner evaluation design
The goal of the evaluation was to reduce PIs, understand ease of use, 
determine how this device can integrate seamlessly into BMC’s clinical 
workflow and understand the outcomes of the Provizio SEM Scanner on 
dark skin tone patients. The evaluation of the device began on May 8, 2023 
and concluded on May 17, 2023. Across all ICUs, 111 patients were scanned. 
Education on the use of the Provizio SEM Scanner included the WOC RN 

Pressure injury prevention with            
Provizio® SEM Scanner 

The facility
Boston Medical Center (BMC) is a private, not-for-profit, 514 bed, level one 
trauma and academic medical center located in Boston’s historic South End. 
BMC is the largest safety net and busiest provider of trauma and emergency 
services in New England with an average of 120,000 ER visits annually. BMC 
provides the full spectrum of care to pediatric and adult patients that includes 
a large, under-served population. The Lown Institute recently ranked BMC #1 
in Massachusetts as the most socially responsible hospital and #4 nationally. 
Over 1,750 nurses provide quality patient care, advocating and educating 
the diverse patient population. BMC achieved ANCC Magnet Designation                  
in December of 2021.

The challenge
Annually, pressure injuries (PIs) occur in more than 2.5 million US patients,1 
of whom roughly 60,000 die due to infection or other sequalae,2 costing US 
healthcare more than $26.8 billion.3 Patients with dark skin tones are four 
times more likely to die from PI related causes,4 have a 60% greater risk 
of PIs than light skin tone patients,5 have a greater risk of multiple PIs6 and 
suffering worst stage PIs.6 PIs are difficult to prevent because injuries can 
develop quickly with irreversible damage occurring in vulnerable patients 
within a matter of hours.7,8 Furthermore, inflammatory changes in the skin 
and underlying tissues may begin 3 to 10 days before becoming visible.9 
The impact of PIs to patients is substantial — reduced quality of life, high 
levels of pain, loss of independence, reduced mobility, and potential of 
leading to lifethreatening complications. Facilities incur longer length of                                                                                                                        
patient stay, increased cost of treatment and nursing time, and litigation risk.10

Boston Medical Center faced the same challenges as the rest of the nation 
which included high staff turn-over, high utilization of travel nurses, 
inexperienced staff and staffing shortages. The units chosen for this case 
study include two Medical Intensive Care Units (MICUs) and a Surgical 
Intensive Care Unit (SICU). Both units have a diverse population with visual 
skin assessment demonstrating various skin tones and noted inconsistencies 
in documenting both risk of developing a PI as well as the skin assessment 
itself. Many of these patients have significant co-morbidities that make them 
at higher PI risk. BMC identified that the hospital acquired pressure injury 
(HAPI) rate did not meet the national benchmark and committed to identifying 
strategies to improve this patient quality measure and decrease unintentional 
harm to patients.

CASE STUDY



Team to ensure consistent skin assessment, scanning and clinical interventions 
based on the patient’s anatomical Delta (Δ) score. As part of the patient 
data collection process, every patients’ heels and sacrum were scanned once 
daily during the day shift and each patient’s skin tone was identified using the 
Fitzpatrick scale. During the evaluation the scanning was performed by the 
identified group with many of the bedside nurses observing the process and 
performing an appropriate clinical intervention at the specific anatomical site 
identified at increased risk of a PI. 

Results
Analysis of the data revealed that when it comes to identifying risk, the 
Provizio SEM Scanner significantly increased the team’s ability to identify 
which patients were at increased risk of developing a PI at an anatomically 
specific area and encouraged clinical interventions to alleviate PI risk. Sandy 
remarked, “I feel the Provizio SEM Scanner is a valuable adjunct to current  
care practices. It can assist clinicians in their clinical intervention decision 
making to prevent pressure injuries, reassuring and reinforcing that their 
decisions are having the intended impact for patients of all skin tones.”
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MICU

•	 42% of patients were identified as high risk of developing a PI by the 
Provizio SEM Scanner

•	 34% of patients were identified at increased risk of developing a PI by           
the Provizio SEM Scanner, but had no skin discoloration

•	 37% of patients with Fitzpatrick of III-VI were identified as high risk of 
developing a PI, but had no skin discoloration

•	 136 clinical decisions were based on the Provizio SEM Scanner Delta (Δ)

A closer look at patients in the MICU on day one of the evaluation showed:
•	 41% of all patients had a low risk level according to the Braden scale,        

no skin redness, but a high delta
•	 18% of patients had a low risk level according to the Braden scale,              

no skin redness, a Fitzpatrick rating of III-VI, but a high delta

SICU

•	 22% of patients were identified as high risk of developing a PI by the 
Provizio SEM Scanner

•	 15% of patients were identified at increased risk of developing a PI by     
the Provizio SEM Scanner, but had no skin discoloration

•	 21% of patients with Fitzpatrick of III-VI were identified as high risk of 
developing a PI, but had no skin discoloration

•	 156 clinical decisions were based on the Provizio SEM Scanner Delta (Δ)

A closer look at patients in the SICU on day one of the evaluation showed:
•	 35% of all patients had a low risk level according to the Braden scale,          

no skin redness, but a high delta
•	 15% of patients had a low risk level according to the Braden scale,              

no skin redness, a Fitzpatrick rating of III-VI, but a high delta

Discussion
A 74-year old male patient in the SICU with a skin tone Fitzpatrick rating of 
VI had an initial sacral Delta (Δ) reading indicating he was at increased risk 
of developing a PI. During his skin assessment, he was noted to have some 
warmth and hyperpigmentation of the tissue near his sacral region, however 
his skin was intact. Redness was not seen due to his dark skin tone. His primary 
nurse was informed that Provizio SEM Scanner identified him at increased risk 
and clinical intervention to prevent a pressure injury was implemented. The 
clinical interventions included: repositioning every 2 hours, paying particular 
attention to ensuring that the sacrum was off-loaded, adhesive foam dressings 
were placed to his sacrum and both heels, his heels were floated with pillows. 
As a result both sacrum and bilateral heels remained intact through the entire 
evaluation period and his sacral Delta (Δ) reading trended down into a “normal” 
range (Δ < 0.6) due to the timely and targeted clinical measures taken.

Patient’s Provizio SEM Scanner Delta (Δ) readings

5.8.23 5.9.23 5.10.23 5.11.23 5.12.23

Sacrum 1.2 1.2 0.7 0.9 0.6

Right heel 0.4 0.2 0.2 0.3 0.2

Left heel 0.3 0.4 0.2 0.2 0.2

Braden scale 15 15 11 12 10

“As a nursing professional, I am committed to identifying and preventing 
HAPIs. Using Provizio SEM Scanner as a bedside device with our Nursing staff 
had a very ‘aha moment’. I felt it recognized the efficacy of the nursing quality 
of care, confirming that yes, you are giving exceptional care without exception” 
stated Lauren. The overall reduction of PIs noted post evaluation by the Wound 
Care team was attributed to the fact that the scanner “had the ability to 
identify a high delta and changes in the sub-epidermal moisture, even though 
there was no visible changes present in the targeted areas of heels and sacrum. 
This allowed our staff to implement PI prevention earlier and the targeted 
interventions provided offloading of the tissue. This prevented the PI from 
developing in the patients scanned daily,” concluded Sandy.

The future with continuous improvement
Boston Medical Center has a mission of continuous improvement focused 
on patient outcomes. The hospital’s goal is to be a leader in the utilization 
of cutting edge technologies to improve results. BMC has a commitment to 
provide the best tools for caregivers that aid in enhancing patient and caregiver 
results. Utilization of the Provizio SEM Scanner is consistent with the BMC 
mission of exceptional care without exception and its commitment to health 
equity. The success that BMC had with decreasing PIs in the ICUs has led the 
Wound Care team to explore the expansion of the utilization of the Provizio 
SEM Scanner throughout the other patient care units.
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Lauren Harney, RN, BSN, CWON stated “Nurses are an amazing group of 
professionals, especially in the critical care setting. They tend to rise to the 
critical challenges when given the right tools, such as the Provizio SEM Scanner. 
It is empowering knowing how to provide ‘spot on’ pressure injury prevention 
care, I know it was for me.”


