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Summary 

This project is a retroactive quality improvement initiative to evaluate the 

effectiveness of the LEAF wearable pressure sensor and reduce sacral hospital-acquired 

pressure injuries (HAPIs) in critically-ill adult patients. The practice problem addressed 

is the high incidence of pressure injuries in hospitalized patients, which can lead to 

increased mortality, prolonged hospital stays, and higher healthcare costs. The evidence-

based practice question was: In critically ill adult patients at risk of pressure injuries, how 

does the use of the LEAF wearable pressure sensor compared to standard care without 

sensors impact the incidence of sacral HAPIs over the past year? 

The purpose of this doctoral project was to assess whether the implementation of 

the LEAF sensor led to a significant reduction in sacral HAPI rates and to provide 

recommendations for future practices. I used a quantitative analysis using an independent 

t test to compare multiple units' pre- and postimplementation pressure injury rates. The 

results showed no statistically significant reduction in HAPI incidence (t = -2.12, p = 

0.136).  

Ultimately, the LEAF sensor did not significantly reduce HAPI incidence. From a 

nursing practice perspective, this study highlights the importance of evaluating new 

healthcare technologies before adoption with structured implementation strategies that 

include staff engagement, workflow integration, and ongoing monitoring of outcomes. 

This project fosters a culture of innovation and evidence-based decision-making in 

healthcare settings, which may result in positive social change. 
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Background 

Pressure injuries are significant health care concerns, particularly in critically ill 

patients who experience prolonged immobility. The standard of care currently includes 

routine repositioning, skin assessments, and pressure-relieving interventions (Cortés et 

al., 2021; Hommel & Santy-Tomlinson, 2018). However, adhering to these prevention 

measures is often inconsistent due to high patient acuity and staff workload (Juvé‐Udina 

et al., 2020). The purpose of this project was to assess the implementation of the LEAF 

pressure injury prevention device and see its effectiveness in reducing sacral pressure 

injuries among critically ill patients. Multiple studies reinforce the effectiveness of 

wearable sensor technology and address gaps in pressure injury prevention. Pickham et 

al. (2018) found optimal turning was greater with a wearable pressure sensor, increasing 

the total time with turning compliance and demonstrating a statistically significant 

protective effect against the development of HAPIs. Nherera et al. (2021) found a 77% 

reduction in HAPIs and an estimated savings of $6,621 per patient over 1 year. When 

wearable sensors are integrated into the workflow, such as the LEAF sensor, they 

demonstrate promising results in enhancing compliance and reducing the incidence of 

pressure injuries (Crotty et al., 2023; Edger, 2017; Moore et al., 2022; Turmell et al., 

2022,). Real-time visual cues provided by wearable sensors are key to improving staff 

adherence to repositioning protocols. Visual feedback helps nurses prioritize, time 

reposition activities, and document more effectively (Shih et al., 2020; Ziegler et al., 

2023). The findings are consistent across multiple clinical settings, reinforcing the 
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reliability of wearable sensor technology for pressure injury prevention. The cumulative 

research highlights that integrating real-time repositioning alerts and compliance tracking 

leads to improved adherence to prevention protocols, ultimately contributing to better 

patient outcomes. 

Project Development 

The primary outcome variable for the evaluation was the instance of sacral HAPIs 

before and after implementing the LEAF sensor. I obtained the identified data obtained 

from the Verge Insights platform with the assistance of the quality and safety director. 

The data were collected from three ICUs (MICU, STIBCU, and NSICU). The pre-data 

data collection started on 11/30/22 -11/30/23 and the post-data collection on 12/1/23 -

12/1/24. I used an independent  t test to compare the pre- and postintervention pressure 

injury counts to determine if there would be a significant difference in HAPI rates 

between the two periods. This statistical threshold was set at p< 0.05 to assess whether 

the intervention had a meaningful impact. 

Results 

The results of the postimplementation rates showed that the t statistic was -2.12, 

and the p value was 0.136. The p value (0.136) and the standard significance threshold 

(0.05) suggests no statistical difference between the pre-and postintervention and injury 

count across the units; however, the negative t statistic indicates a trend toward an 

increase in postintervention injuries. Table 1 and Figure 1 contain the pre-collection data, 

which started on 11/30/22 -11/30/23. 
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Table 1 

Preimplementation Pressure Injuries Locations and Event Dates 

# of Pressure injuries Location Event date - Trend month Name year 

0 4 STBICU (UH) Nov 2022 

0 6 MICU (UH) Nov, 2022 

0 8 NSICU (UH) Nov, 2022 

1 4 STBICU (UH) Dec, 2022 

3 6 MICU (UH) Dec, 2022 

1 8 NSICU (UH) Dec, 2022 

1 4 STBICU (UH) Jan, 2023 

1 8 NSICU (UH) Jan, 2023 

0 6 MICU (UH) Jan, 2023 

2 8 NSICU (UH) Feb, 2023 

0 4 STBICU (UH) Feb, 2023 

0 6 MICU (UH) Feb, 2023 

1 6 MICU (UH) Mar, 2023 

5 8 NSICU (UH) Mar, 2023 

0 4 STBICU (UH) Mar 2023 

0 4 STBICU (UH) Apr, 2023 

0 6 MICU (UH) Apr, 2023 

0 8 NSICU (UH) Apr, 2023 

1 8 NSICU (UH) May, 2023 

0 4 STBICU (UH) May, 2023 

0 6 MICU (UH) May, 2023 

1 8 NSICU (UH) Jun, 2023 

0 4 STBICU (UH) Jun, 2023 

0 6 MICU (UH) Jun, 2023 

2 4 STBICU (UH) Jul, 2023 

1 6 MICU (UH) Jul, 2023 

1 8 NSICU (UH) Jul, 2023 

1 8 NSICU (UH) Aug, 2023 

0 4 STBICU (UH) Aug, 2023 

0 6 MICU (UH) Aug, 2023 

1 4 STBICU (UH) Sep, 2023 

1 8 NSICU (UH) Sep, 2023 

0 6 MICU (UH) Sep, 2023 

0 4 STBICU (UH) Oct, 2023 

0 6 MICU (UH) Oct, 2023 

0 8 NSICU (UH) Oct, 2023 

0 4 STBICU (UH) Nov, 2023 

0 6 MICU (UH) Nov, 2023 

0 8 NSICU (UH) Nov, 2023 

Pre 23 total   
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Figure 1  

Preimplementation 

 

Table 2 and Figure 2 contain the postimplementation of the LEAF data collection, 

which started on 12/1/23 -12/1/24. 
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Table 2 

Postimplementation Pressure Injuries Locations and Event Dates 

# of pressure injuries Location 

Event date - Trend month 

Name year 

2 4 STBICU (UH) Dec, 2023 

0 6 MICU (UH) Dec, 2023 

0 8 NSICU (UH) Dec, 2023 

1 4 STBICU (UH) Jan, 2024 

2 6 MICU (UH) Jan, 2024 

4 8 NSICU (UH) Jan, 2024 

1 4 STBICU (UH) Feb, 2024 

1 6 MICU (UH) Feb, 2024 

0 8 NSICU (UH) Feb, 2024 

1 4 STBICU (UH) Mar, 2024 

1 8 NSICU (UH) Mar, 2024 

0 6 MICU (UH) Mar, 2024 

1 4 STBICU (UH) Apr, 2024 

2 8 NSICU (UH) Apr, 2024 

0 6 MICU (UH) Apr, 2024 

1 4 STBICU (UH) May, 2024 

2 6 MICU (UH) May, 2024 

1 8 NSICU (UH) May, 2024 

3 4 STBICU (UH) Jun, 2024 

3 6 MICU (UH) Jun, 2024 

0 8 NSICU (UH) Jun, 2024 

1 4 STBICU (UH) Jul, 2024 

1 6 MICU (UH) Jul, 2024 

0 8 NSICU (UH) Jul, 2024 

2 8 NSICU (UH) Aug, 2024 

0 4 STBICU (UH) Aug, 2024 

0 6 MICU (UH) Aug, 2024 

1 4 STBICU (UH) Sep, 2024 

1 6 MICU (UH) Sep, 2024 

0 8 NSICU (UH) Sep, 2024 

2 4 STBICU (UH) Oct, 2024 

1 6 MICU (UH) Oct, 2024 

1 8 NSICU (UH) Oct, 2024 

2 8 NSICU (UH) Nov, 2024 
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# of pressure injuries Location 

Event date - Trend month 

Name year 

0 4 STBICU (UH) Nov, 2024 

0 6 MICU (UH) Nov, 2024 

0 4 STBICU (UH) Dec, 2024 

0 6 MICU (UH) Dec, 2024 

0 8 NSICU (UH) Dec, 2024 

Post total: 38   

 

Figure 2  

Postimplementation 

  

 

Although the Leaf sensor did not demonstrate a statistical production in HAPI 

incidence, several key findings for the organization emerged. The first finding is that 

technology alone is insufficient and ineffective for pressure injury prevention. Pressure 

injury prevention requires a combination of evidence-based practice, staff adherence, and 

technological support. The following finding was implementation challenges; barriers 

such as full integration, staff training, and compliance with sincere alerts may have 

impacted effectiveness. An extra finding was that studies with larger sample sizes, 
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extended time frames, and more robust intervention strategies are necessary to assess the 

true impact of the LEAF sensor. Additionally, fostering a culture of accountability and 

continuous education among healthcare staff may enhance the successful adoption and 

utilization of such technological solutions.  The organization can use these insights to 

refine its approach to technology-driven interventions, ensuring that resources are 

allocated to strategies with proven efficacy. 

Limitations 

One of the limitations that encountered was COVID-19 and its after-effects. 

During the years that COVID-19 was at its peak, NDNQI allowed some leniency in 

reporting pressure injuries due to the illness. The units increased in pressure injuries after 

the LEAF initiation because all pressure injuries had to be reportable again and could not 

be deemed unpreventable. Another limitation encountered was the variability of staff 

during this time. Turnover was higher than usual, and a portion of its experienced nurses 

either traveled or retired, leaving newer graduates and few experienced nurses. With the 

newer staff, there were differences in how staff responded to LEAF sensors and alerts, 

which could have impacted the consistency of the repositioning efforts, thereby affecting 

the results. 

Importance 

This project extends beyond local health care by contributing to the broader body 

of knowledge regarding the effectiveness of wearable sensor technology and pressure 

injury prevention. Key reasons why this study holds significance beyond the local site 
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include is that guidance for future research. The findings emphasize the need for studies 

with larger sample sizes and more rigorous implementation strategies to understand the 

full impact of wearable sensors on HAPI reduction. The identified challenges and the 

LEAF sensor can help inform similar initiatives in other hospitals, ensuring better 

integration and workflow adaptations. 

Conclusions 

The findings of this project suggested that while the LEAF sensor did not 

significantly reduce sacral HAPIs, it highlighted areas for improvement and pressure 

injury prevention strategies. The organization now has valuable insights into integrating 

wearable sensor technology, helping refine protocols and training initiatives. Identifying 

workflow barriers and staff compliance issues will allow targeted interventions to 

improve adherence to pressure injury practices. Further recommendations would be to 

enhance staff training by increasing education on effectively using the LEAF sensor to 

optimize repositioning practices. Expand the research group and conduct a broader 

evaluation with multiple sites to strengthen the generalizability of the findings.  From a 

nursing practice perspective, this study reinforces the importance of critically evaluating 

new healthcare technology and ensuring they align with best practices. In terms of 

positive social change, this project fosters a culture of innovation and evidence-based 

decision-making in healthcare settings. By considering diversity, equality, and inclusion, 

future implementation can ensure that wearable technology is equitably applied across 

different patient populations, considering various skin integrity, body composition, and 
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pressure injury risk factors. Ultimately, while the LEAF sensor did not significantly 

reduce HAPIs incidents, this project contributes valuable insights that can guide future 

research, policy development, and quality improvement initiatives in pressure injury 

prevention.  
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