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Abstract 

Problem: Pressure injuries (PI) stages II, III, and IV became a serious health problem at a long-

term care (LTC) facility in Maryland during the unprecedented times of the Coronavirus 2019 

(COVID-19) pandemic. The executive director reported that several immobile residents in each 

of the facility’s (n=12) three units developed PIs: seven sacral ulcers, stages II, III, and IV; five 

heels, consisting of two right outers; and three left outers, stages II and III. In addition, (n=2) PIs 

stage III became infected.                                                                                                     

Purpose: The purpose of this quality improvement (QI) project was to implement a PI algorithm 

for prevention and expeditious intervention for PIs.                                                               

Methods: The QI project was implemented August-December 2021. Pre-implementation, in 

person, the DNP student educated change champions, registered nurses (RNs), licensed practical 

nurses (LPNs), and certified nursing assistants (CNAs)/geriatric nursing assistants (GNAs), on 

the algorithm. After the education session, a copy of the algorithm was laminated and posted at 

each nursing station in the three units. Additional strategies included training CNAs/GNAs on 

adhering to the turning schedule and filling out the log posted in each resident's room. In 

addition, each nursing staff member completed a pretest, then viewed an educational 

PowerPoint, and completed a post-test to evaluate knowledge of PIs. During implementation, the 

DNP student tracked structure, process, and outcome measures weekly through chart audits and 

PI prevention rounding audit tool.                                                                                            

Results: A pie chart displayed structure measures; 80% (n=20) of nursing staff were trained on 

the algorithm. Zero new PIs stages II, III, and IV were reported during implementation of the 

algorithm. Sacral PIs stages II (n=7) improved. At week ten, 100% algorithm compliance was 

achieved; additionally, 90% was achieved at weeks twelve and thirteen.                                    
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Conclusion: Implementation of the PI algorithm at the LTC facility during COVID-19 

effectively improved residents' quality of life, prevented PIs, and decreased morbidity and 

mortality. Continuing education and training will be needed to maintain sustainability. 

Implementation of an Algorithm to Prevent Pressure Injuries Among Immobile Residents  

 Pressure injuries (PI) continue to be a severe health problem in United States (US) 

nursing homes (Centers for Disease Control and Prevention [CDC], 2021). In 2016, the National 

Pressure Injury Advisory Panel (NPIAP) replaced the terms pressure ulcers, decubitus ulcers, 

and bedsores with PIs. Furthermore, NPIAP (2016) defined a PI as localized damage to the skin 

and underlying soft tissue, usually over a bony prominence, such as the elbow, heel, hip, 

shoulder, back of the head, and sacrococcygeal region. Despite PIs being preventable, the CDC 

(2021) reported that at least 159,000 (11%) nursing home residents have PIs of any stage, with 

stage II as 50% and stages I, III, and IV making up the other 50%. The Agency for Healthcare 

Research and Quality (AHRQ, 2016) reported that PIs cause pain, disfigurement, and sepsis, 

leading to an increase in extended hospital stays as well as in morbidity and mortality with 

associated costs of $3.3 billion annually.                                                                                  

During the COVID-19 pandemic, PIs stages II, III, and IV became a serious health 

problem at an LTC facility in Maryland. Several immobile residents (n=12) throughout the 

facility developed PIs. The injuries consisted of seven sacral ulcers, stages II, III, and IV; five 

heels, consisting of two right outers; and three left outers, stages II and III. Furthermore, (n=2) 

PIs stage III became infected. At the onset of the pandemic, the CDC (2019) provided guidelines 

to keep Americans safe, especially vulnerable populations in LTC facilities. Therefore, only 

health care personnel who tested negative for COVID-19 and used adequate personal protective 
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equipment (PPE) were allowed to enter the LTC facility. At the LTC facility, nursing staff were 

tested for COVID twice a week before providing nursing care. Some nursing staff were COVID 

positive and became severely ill, while others had minor symptoms. The facility experienced a 

nursing staff shortage and a high turnover rate. As a result, immobile residents with PIs stage I 

did not receive quality nursing care and developed PIs stages II, III, and IV. The purpose of this 

QI project was to implement a PI algorithm for prevention and expeditious interventions for PIs 

among immobile residents throughout the LTC facility’s three units.                                       

Evidence Review 

This evidence review provided a synthesis of the evidence that supported the 

implementation of an algorithm to prevent PIs. The Cochrane systematic review and meta-

analysis study by Gillespie et al. (2020) included randomized controlled trials (RCTs) (n=8) 

reporting on current evidence-based practices to prevent PIs. The review assessed 3,941 

participants in acute  and LTCs facilities and concluded that requiring frequent repositioning and 

positioning prevents PIs. The investigators for the RCTs (n=3) examined the frequency of 

repositioning patients 1,074 every 2 hours versus 4 hours. However, results of the RCTs were 

inconclusive on the efficacy of every 2 hours versus 4 hours. Also, the study had a high risk of 

bias due to insufficient evidence. Although some studies have had inconsistent conclusions, 

repositioning and positioning remain a vital and recommended prevention strategy (AHRQ, 

2021; CDC, 2021; Healthy People, 2020; NPIAP 2019; The Joint Commission, 2021). 

The evidence also proved technology to be significant in repositioning. A mixed method 

pre/and post-test study from Yap et al. (2019) found technology essential in monitoring 

compliance with repositioning nursing home residents every 2 hours. Residents wore a wireless 
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sensor on their anterior chest to evaluate nursing staff compliance with repositioning. The study 

concluded that compliance with repositioning every 2 hours prevented PIs (P= .0003). Compared 

to Gillespie et al. 2020 Cochrane systematic review the evidence of a mix method studies was 

not strong evidence. The nursing compliance increased from 30.9% to 58.2%; however, this 

difference was not statistically significant. A quasi-experimental study by Davidson et al. (2019) 

also found technology helpful by implementing the On-Time Pressure Ulcer Prevention (On-

Time) program developed by the Agency for Healthcare Research & Quality in nursing homes 

nationwide. Forty-seven nursing homes in seventeen states used electronic health record reports 

to identify resident pressure injuries and facilitate multidisciplinary input into clinical decision-

making.  

In addition, Bliss et al. (2017 and Gray et al. (2018) found that both immobility and urine 

and fecal incontinence were significantly related to sacral facility-acquired PIs. Immobile 

patients were almost 3.5 times more likely to develop facility-acquired sacral PIs than those who 

were mobile (12.1% vs 3.2%; OR, 3.304, 95% CI, 2.377-4.593; P< .0001). Additionally, Bliss et 

al. (2017) found that the expertise of the wound care nurse (WCN) in treatment and prevention 

can improve residents’ outcomes. 

Theoretical Framework 

The theoretical framework of Kolcaba's comfort theory (KCT) was appropriated for 

providing comfort as PIs stages II, III, and IV can cause severe pain. This middle-range theory 

was developed in the 1990s by Katherine Kolcaba, an American nursing theorist (Figure 1). 

Kolcaba identified six concepts: health care needs, nursing interventions, intervening variables, 

patient comfort, health-seeking behaviors, and institutional integrity (Kolcaba, 2001). Before 
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providing PI treatment, RNs and LPNs holistically assessed each resident's healthcare needs and 

provided effective nursing interventions for pain and discomfort. The RNs and LPNs 

administered pain medication to enhance comfort and reduce anxiety. Therefore, residents were 

relaxed and receptive to PI treatment by the wound care doctor (WCD) and WCN. Also, after PI 

treatment, residents were repositioned for comfort. Institutional integrity underwent several 

challenges during COVID-19. Best practices and policies for PIs were not adhered to during 

COVID-19; for instance, turning was inconsistent and staff was not checking for injuries. 

Therefore, PIs were not prevented pre-implementation of the algorithm.                                                                                                                   

Another significant framework used was the Conceptual Framework of Complex 

Innovation Implementation, which focuses on various components of implementing new 

programs, such as an algorithm to prevent PIs at an LTC facility in Maryland (Helfrich et al., 

2007) (Figure 2). The framework included implementation climate, which was a challenge 

during the COVID-19 pandemic as several variants, such as Delta and Omicron, continued to 

emerge. Thus, the leadership struggled to employ LPNs, RNs, and CNAs/GNAs. As a result, 

additional nursing staff from nursing staffing agencies were contracted. With additional nursing 

staff from agencies, change champions CNAs/GNAs were able to focus on turning and 

repositioning residents every two to four hours as well as providing perineal care after episodes 

of urine and fecal incontinence. Both immobility and incontinence were significantly related to 

sacral facility-acquired pressure injury (Gray et al., 2018). However, leadership collaboration 

and support from the clinical site representative and administrative sponsor will continue to be 

essential for practice change. 
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Methods 

The purpose of this QI project was to implement a PI algorithm for prevention and 

expeditious interventions for PIs throughout the LTC facility’s three units. The QI team 

implemented the project between August-December 2021. These residents' immune systems 

were weakened related to several comorbidities, such as diabetes, obesity, heart disease, and 

congestive heart failure. Furthermore, this was complicated by poor nutrition, especially a lack of 

protein, which is essential for tissue repair. Additionally, incontinence of urine and feces 

compromised skin integrity. Due to these intrinsic and extrinsic factors, these residents would be 

assessed and evaluated more frequently. Residents with PIs stage I and without were excluded. 

The QI project team consisted of the DNP student, leadership, and change champions for each 

unit, RNs, LPNs, the WCN, and CNAs/GNAs (n=20).        

During the two weeks of pre-implementation, the DNP student, in person, educated 

change champions on the algorithm (Figure 3). After the education session, a copy of the 

algorithm was laminated and posted at each nursing station in the three units. Additional 

strategies included training CNAs/GNAs on the turning schedule and filling out the log posted in 

each resident's room (Figure 7); (Appendix A). In addition, each nursing staff member completed 

a pretest, then viewed an educational PowerPoint™ and completed a posttest to evaluate 

knowledge of PIs (Figure 6); (Appendix B). The project required all nursing staff to attain 75% 

or greater on the posttest to demonstrate knowledge and pass. 

The DNP student assessed structure, process, and outcome measures to track compliance 

as change champions utilized the algorithm, turning schedule, and turning log during 

implementation. The DNP student tracked compliance on Monday mornings after PI rounds with 
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the WCD and WCN; afterward the PI prevention rounding audit tool was checked (Appendix C). 

In addition, compliance was tracked on Friday afternoons. Structure measures tracked the 

number of RNs, LPNs, and CNAs/GNAs (n=20), 80% of whom were trained using the 

algorithm, divided  by the total number of nurses working at the LTC (n=25). Further, some 

change champions (n=11) were unsuccessful on the pretest compared to (n=20) successful on 

posttest. The residents' rooms were checked on Mondays and Fridays to ensure that turning 

schedule and reposition logs were posted on their bulletin board and completed. The DNP 

student reviewed trends with leadership and change champions in person and through email. The 

team verbalized understanding and significance of continued implementation. As an outcome 

measure, the PI prevention rounding audit tool revealed no new PIs stages II, III, and IV.     

Regarding the implications for nursing practice, lifelong learning through education 

enabled change champions to gain knowledge and skills to prevent PIs. Their knowledge and 

skills were imperative for zero new PIs throughout the QI project. Without lifelong learning, 

nursing staff lacked the knowledge to prevent PIs, leading to an increased incidence of residents 

developing PI stages II, III, and IV. Bliss et al. (2017) reported nursing staff knowledge and 

attitudes could influence residents’ healthcare outcomes. Therefore, the impact on nursing 

practice improved health outcomes through patient-centered care and collaboration among 

residents and change champions. Preventing PIs has been a nursing concern for more than a 

century and a half. In 1859, Florence Nightingale wrote, "If he has a bedsore, it's generally not 

the fault of the disease, but of nursing" (Nightingale, 1860, p. 8)                                                                                 

During data collection, the DNP student kept the PI prevention rounding tool in a locked 

file cabinet in the WCN’s office. After the data collection period, all documents were shredded. 
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By taking these measures the quality improvement project complied with HIPPA. Additionally, 

the QI project was determined to be nonhuman subjects research by the University of Maryland 

Institutional Review Board. 

Results 

Implementing a QI project algorithm to prevent PIs stages II, III, and IV among immobile 

residents (n-12) during COVID-19 was a challenge but provided results based on evidence-based 

practice. Gillespie et al. (2020) found the results of the frequency of two versus four hours  for 

turning patients to be inconclusive. Therefore, the recommended frequency and positioning 

remained unclear and based on each resident’s needs and comorbidities. Nevertheless, Yap et al. 

(2019) mixed-method study concluded that compliance with every 2 hours of repositioning 

prevented PIs (P = .0003). 

During pre-implementation, the DNP student educated change champions (n=20) over 

several days and different shifts (Appendix A). The completion rate for pre/posttest was only   

(n=20) 80% due to unforeseen circumstances, such as time constraints and inadequate staffing;  

(n=5) nursing staff did not attend educational sessions even though the DNP student offered 

education and training several days and times. Eleven nursing staff were successful after 

administration of pretest with an average of 75% compared to 20 after posttest (Appendix B).  

During the 13-week implementation, residents' charts were audited for completion of the 

algorithm. A run chart was used to track algorithm compliance (see Figure 2). The lowest rate of 

algorithm compliance was during week six at 40%. The highest compliance rate occurred during 

week 10, when 100% of change champions implemented the algorithm and trended downward 

from weeks 7 to 9. Unintended consequences included additional responsibility and 
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accountability among change champions for documenting the frequency of turning and 

positioning each resident. These unintended consequences resulted in unexpected benefits of 

change champions collaborating and holding each other accountable for providing quality care. 

At pre-implementation, the DNP student encountered several barriers. For instance, 

several nursing staff reported physical and psychological burnout, especially CNAs/GNAs. The 

physical and mental burnout became barriers to turning immobile residents every two hours. 

However, even with minimal nursing staff, change champions turned residents every three to 

four hours, leading to zero new PIs. Existing PIs improved and no new ones developed. 

Additional barriers occurred when nurses sometimes called out sick due to testing positive for 

COVID-19. On those occasions, Monday morning, the WCN could not assist the WCD in 

providing PI treatment throughout the facility due to inadequate staffing. The WCN role was 

applicable only when there was adequate nursing staff on Mondays. According to Bliss et al. 

(2017), a WCN's expertise in preventing, treating, and managing could impact the quality of life. 

Another barrier was time constraints because (n=5) of the members of the nursing staff were 

unavailable for training.  

Facilitators, such as the Executive Director (ED) and Director of Nursing (DON), 

provided 100% support throughout the project. With leadership support and collaboration, the 

project moved forward and provided a health outcome of zero new PIs. Additionally, change 

champions, such as RNs, LPNs, and CNA/GNAs, provided interventions according to each 

member's scope of practice. These change champions needed continuing education because the 

prevention of PIs is complex. Thus, additional interventions include adding high protein foods to 

the menu for tissue repair and using various medical devices, such as specialty pressure-relieving 
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mattresses, heel-elevating boots, heel raisers, heel protectors, and skincare products. No 

additional cost was incurred for this quality improvement project as supplies and equipment are 

part of operational expenses. 

Discussion 

Pressure injuries stage II, III, IV, and additional PI infections were prevented by change 

champions. At the onset of the COVID-19 pandemic and before implementing the algorithm, 

(n=12) immobile residents developed PIs stages II, III, and IV. PIs are preventable, and the 

interventions have been documented in the literature, by reputable government agencies, and this 

quality improvement project. 

  Findings from the literature (Gillespie et al., 2020; Yap et al. 2019) indicate that frequent 

positioning/repositioning prevents injuries. Additionally, reputable government agencies (AHRQ 

2021; CDC 2021; Healthy People 2020; Joint Commission 2021; NPIAP 2019) reported 

repositioning and positioning remains a vital PI prevention strategy. Additionally, with the 

Cochrane review by Gillespie et al. (2020) reported the frequency of turning every two hours as 

the standard for years; however, repositioning every three and four hours could also prevent PIs.  

Due to COVID-19 and several COVID variants, such as Delta and Omicron, differences 

between observed and anticipated outcomes were noted. These differences occurred as several 

surges impacted the LTC facility. Some change champions became infected a second time, 

resulting in a higher shortage of staff to turn and reposition residents every two hours. However, 

change champions were turning and repositioning residents between every two and every four  

hours. The study by Gillespie et al. (2020) supported the frequency of two, three, or four hours. 

The observed outcome of inadequate nursing staff to turn and reposition residents every two 
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hours was anticipated. Because Gillespie et al. (2020) indicated that turning and repositioning 

every two to four hours would be adequate, change champions turned residents every two to four 

hours. A factor affecting internal validity was self-reporting bias when documenting the 

frequency of turning residents. 

  During the DNP weekly visit, one-on-one meetings with several change champions were 

conducted to review and emphasize the impact of continued implementation of the algorithm. 

However, several travel and local agency nurses did not participate in training. The Executive 

Director was instrumental in supporting the practice change 100% and holding change 

champions accountable. This quality improvement project's expected outcome was to prevent 

new PIs stages II, III, and IV by provide expeditious interventions, which would improve 

residents' quality of life and decrease costs for the LTC facility. Limitations included short 

staffing, however; every effort was made provide quality care. The DNP student posted each 

algorithm at each nurse's station in the three units. Also, the DNP student posted the turning 

schedule and repositioning log on each resident bulletin board throughout the three units. 

Furthermore, at times the leadership team assisted change champions by providing direct care to 

residents. Moreover, another limitation was the length of time of 15 weeks. COVID-19 made it 

impossible to accomplish the first goal of 100% of nursing staff being educated on the algorithm. 

Conclusion 

The implementation of the PI algorithm was useful for practice change in preventing any 

new occurrence of stages II, III, and IV PIs.  Lifelong learning through continued education and 

training is vital for nurses to understand the impact of preventing PIs. The development of PIs 

stages II, III, and IV continued to be a major  concern for residents, families, and the healthcare 
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system. While compliance was a challenge due to COVID, change champions were compliant as 

much as possible, which was essential for preventing PIs II, III, IV, infection, morbidity, and 

mortality. The ED had identified a problem with the high incidence of PIs stages II, III, IV, and 

infection. She asked for an algorithm and several strategies to prevent PIs. Given the continue 

need to prevent PIs, this QI project is anticipated to be sustainable with the support and 

commitment of leadership. Further implications of this study highlight the need for continued 

education to improve health outcomes. The next step was continued communication to 

encourage CNAs/GNAs to report skin changes, such as stage I PIs, to LPNs and RNs, who 

would expeditiously intervene. Reporting skin changes and providing peri-care more often to 

address incontinence of urine and feces were vital. Thus, these findings are not generalizable to 

other LTC facilities. However, using the algorithm could improve patient care and reduce the 

incidence of PIs. 
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Table 1 

Evidence Review Table 

Citation: Bliss, D. Z., Mathiason, M. A., Gurvich, O., Savik, K., Eberly, L. E., Fisher, J., Wiltzen, K. R., Akermark, H., Hildebrandt, A., Jacobson, M., Funk, 

T., Beckman, A., & Larson, R. (2017). Incidence and predictors of incontinence-associated skin damage in nursing home residents with new-onset 

incontinence. Journal of Wound, Ostomy, and Continence Nursing: Official Publication of the Wound, Ostomy and Continence Nurses  Society, 44(2), 165–

171. https://doi.org/10.1097/WON.0000000000000313 

Level II 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

“The purpose of this study 

was to determine the 

incidence and predictors 

of incontinence associated 

dermatitis (IAD) in 

nursing home residents.” 

 

 

 

 

 

 

 

In a cross-sectional study of 

nursing home residents 

Records of a cohort of 10,713 

elderly (aged 65+) newly 

incontinent nursing home 

residents in 448 nursing homes 

in 28 states.  

 Prevention and treatment 

as well as the presence of 

incontinence, and 

presence/description and 

location of IAD and/or 

pressure injury. 

 The cohort comprised 

nursing home admissions 

who were continent or 

usually continent of urine 

and/or feces on the first full 

MDS record, were free of 

IAD per POs at admission, 

and developed incontinence 

(urinary, fecal, or dual) 

during their nursing home 

stay per MDS or PO records. 

The incidence of IAD was 5.5%. 

Significant predictors of IAD were not 

receiving preventive interventions for 

IAD, presence of a perineal pressure 

injury, having greater functional 

limitations in activities of daily living, 

more perfusion problems, and lesser 

cognitive deficits. 

Citation: Davidson, C., Loganathan, S., Bishop, L., Imhof, L., Bergofsky, L., Spector, W., & Konetzka, R. T. (2019). Scalability of an IT intervention to 

prevent pressure ulcers in nursing homes. Journal of the American Medical Directors Association, 20(7), 816–821. https://doi-org.proxy-

hs.researchport.umd.edu/10.1016/j.jamda.2019.02.008 

Level III 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

“To assess the scalability 

and impact of On-Time on 

pressure ulcer incidence in 

nursing homes.” 

 

 

 

 

 

 

Quasi-experimental methods 

to compare the pre-post trends 

in pressure ulcer incidence. 

 

 

Long-stay residents at high 

risk for developing pressure 

ulcers in 47 nursing homes and 

matched comparison homes in 

17 states. 

 

 

Intervention: On-Time 

uses electronic health 

record reports to identify 

changes in resident 

pressure ulcer risk and 

facilitate multidisciplinary 

input into clinical decision 

making. 

 

On-Time intervention also 

employs a trained 

facilitator to assist nursing 

home staff who work in a 

“change team” to 

The outcome measure  

dichotomous variable. If a 

resident had a new, post-

admission stage 2 to 4 

pressure ulcer recorded on 

the MDS assessment, the 

resident-quarter during 

which the assessment was 

conducted was coded as 1 

(presence of a new stage 2-4 

pressure ulcer) or 0 

otherwise.  

 

The overall decline in pressure ulcer 

rates for treatment relative to matched 

comparison homes was statistically 

insignificant (P > .05). A subgroup of 

heterogeneous homes experienced a 

statistically significant decline of 3.24 

percentage points (61.0% relative 

decrease) in pressure ulcer rates relative 

to matched comparison homes, but no 

uniting characteristic common across 

homes readily explained their success 
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incorporate the reports 

into clinical workflow. 

Working with a change 

team includes identifying 

weekly meetings and 

huddles where residents 

with new risk factors are 

discussed and changes in 

care are made when 

appropriate. 

To measure the impact of the 

intervention on residents 

with the highest-risk 

pressure ulcers (ie, stage 3 

and 4 pressure ulcers), a 

secondary outcome measure 

was specified to identify 

resident-quarters with a new, 

post-admission stage 3 or 4 

pressure ulcer.  

Citation: Gillespie, B. M., Walker, R. M., Latimer, S. L., Thalib, L., Whitty, J. A., McInnes, E., Lockwood, I., & Chaboyer, W. P. (2021). Repositioning for 

pressure injury prevention in adults: An abridged Cochrane systematic review and meta-analysis. International Journal of Nursing Studies, 120. 

https://doi.org/10.1016/j.ijnurstu.2021.103976 

Level 1 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

“To assess the clinical and 

cost-effectiveness of 

repositioning schedules on 

the prevention of pressure 

injury in adults regardless 

of risk in any healthcare 

setting.” 

Systematic review and meta-

analysis 

 

Randomized controlled trials  

(RCT) including cluster trials 

(CT) 3,941 

published between 2004 and 

2018 

63 interventions recorded 

Bergstrom (2013) 

Primary outcome: 

pressure injury patients 

susceptible to pressure 

when lying in bed (coccyx 

or sacrum, trochanter, 

heel) weekly. 

The primary outcome 

measure was the proportion 

of participants with a new 

pressure injury  of any stage 

or location/body region,  

 

Secondary outcomes 

included health-related 

quality of life, procedural 

pain, patient satisfaction, and 

costs pressure injury 

prevention, related health 

practitioner time or visits, 

costs avoided by pressure 

injury prevention 

 Trials compared either different 

repositioning frequencies or positioning 

regimens.  

Three trials (1074 participants) compared 

2-hourly with 4-hourly repositioning 

(risk ratio 1.06, 95% confidence interval 

0.80 to 1.41; I 2 = 45%).  

Two other trials (252 participants) 

compared a 30-degree tilt with a 90-

degree tilt (risk ratio0.62, 95% 

confidence interval 0.10 to 3.97; I 2 

=69%). 

Citation: Gray M, Giuliano KK. Incontinence-Associated Dermatitis, Characteristics and Relationship to Pressure Injury: A Multisite Epidemiologic Analysis. 

Journal of Wound, Ostomy, and Continence Nursing : Official Publication of The Wound, Ostomy and Continence Nurses Society. 2018 Jan/Feb;45(1):63-67. 

DOI: 10.1097/won.0000000000000390. PMID: 29300291; PMCID: PMC5757660 

Level II 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 



IMPLEMENTATION OF AN ALGORITHM                                                                           18 
 

 
 

“The purpose of this study 

was to measure the 

prevalence of 

incontinence-associated 

dermatitis (IAD) among 

incontinent persons in the 

acute care setting, 

characteristics of IAD in 

this group, and 

associations among IAD, 

urinary, fecal, and dual 

incontinence, immobility, 

and pressure injury in the 

sacral area.” 

Descriptive and correlational 

analysis 

The sample comprised 5342 

adult patients in acute care 

facilities in 36 states 

representing all regions of the 

United States. Facilities used a 

variety of products for 

prevention of IAD and sacral 

area pressure injuries. 

 

Structured skin care program 

that included use of a 

premoistened cloth with 

cleanser, emollient-based 

moisturizer, and dimethicone-

based skin protectant in the 

second study that reported the 

lower (20%) prevalence of IAD. 

The vast majority of 

IAD (73%) developed 

following hospital 

admission. We believe 

this is the first study to 

distinguish IAD 

occurrences present on 

admission from facility-

acquired cases. 

Additional research is 

needed to more clearly 

understand the factors 

that account for IAD 

occurrences following 

hospital admission. 

More than one-third of patients (n = 

2492 of 5342 patients; 46.6%) were 

incontinent of urine, stool, or both. 

The overall prevalence rate of IAD 

was 21.3% (1140/5342); the 

prevalence of IAD among patients 

with incontinence was 45.7% 

(1140/2492). Slightly more than half 

of the IAD was categorized as mild 

(596/1140, 52.3%), 27.9% (318/1140) 

was categorized as moderate, and 

9.2% (105/1140) was deemed severe. 

In addition, 14.8% (169/1140) of 

patients with IAD also had a fungal 

rash.  

Citation: Yap, T. L., Kennerly, S. M., & Ly, K. (2019). Pressure Injury Prevention: Outcomes and Challenges to Use of Resident Monitoring Technology in a 

Nursing Home. Journal of Wound, Ostomy, and Continence Nursing : Official Publication of The Wound, Ostomy and Continence Nurses Society, 46(3), 207–

213. https://doi.org/10.1097/WON.0000000000000523 

Level III 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

“To examine the usability, 

user perceptions, 

and nursing occupational 

subculture associated with 

introduction of a patient 

monitoring system to 

facilitate nursing staff 

implementation of 

standard care for pressure 

ulcer injury /prevention in 

the nursing home.” 

 

 

 

 

Mixed methods, pre-/posttest 

design.  

 

 

Resident= 44) and staff (n = 

38) participants were recruited 

from a 120-bed nursing home 

in the Southeast United States.  

 

 

Digital data on frequency and 

position of residents were 

transmitted wirelessly from 

sensors worn on each   

resident’s anterior chest to 

estimate nursing staff 

compliance with repositioning 

standard of care before and after 

visual monitors were activated 

to cue staff.  

 

During  the  18-day  

intervention, repositioning 

compliance ranged from 50.6% 

to 100% for  each  monitored  

resident  (mean  compliance  =  

81.5%).  Over  the  18-day  

intervention  period,  nursing  

staff  used  the  pause function 

342 times, an average of 16 

times per resident for 37 of the 

44 residents 

The internal consistency 

(Cronbach α) of the 

NCAT pre- and 

postintervention surveys 

was 0.93 and 0.94, 

respectively. No 

statistically  significant  

differences  in  NCAT  

scores  before  or  

following  the  

intervention  were  

observed  in  relation  to  

age,  job  category,  or  

years  of  experience  

working  at  the  NH.   

 

Total NCAT scores 

were 56.6 

preintervention and 60.1 

postintervention, which 

were not statistically 

significantly  different.  

System use significantly (P = .0003) 

improved compliance with every 2-

hour repositioning standards. The 

nursing culture normative ranking 

percentage increased from 30.9% to 

58.2%; this difference was not 

statistically significant. Focus groups 

expressed satisfaction with 

the monitoring system and 

recommended improvements to 

support adaptation and use 

of technology.  
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Overall  nursing  culture  

normative  ranking  per-

centage increased from 

30.9% to 58.2%.Among 

the NCAT subscales, 

only the communication 

sub-scale scores 

improved significantly 

(F= 4.605, P= .035).  
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Table 2 

 

Synthesis Table 

Level of 

Evidence 

# of 

Studies 
Summary of Findings Overall Quality 

II 

 

3 

 

Bliss et al (2017) found the importance of prevention of IAD 

and treatment/prevention of pressure injuries. A WOC nurse 

offers expertise in these interventions and can educate staff 

about IAD predictors, which can improve resident outcomes. 

Other recommendations include implementing plans of care to 

improve functional status, treat perfusion problems, and 

provide assistance with incontinence and skin care to residents 

with milder as well as greater cognitive deficits. 

 

Davidson et al. (2019) found on-Time uses electronic health 

record reports to identify changes in resident pressure ulcer risk 

and facilitate multidisciplinary input into clinical decision 

making. 

 

 

Gray, M., & Giuliano, K. K. (2018) found consistency with 

prior research, supporting a clinically relevant association 

between IAD and pressure injury of the sacral area. This risk 

persists even after controlling for presence of immobility, 

suggesting that IAD functions as an independent risk factor for 

pressure injury occurrence. 

 

B) This cross-sectional study had a large sample size of 10,713. 5.5%. 

significant predictors of IAD were not receiving preventive interventions for 

IAD. Presence of a perineal pressure injury, having greater functional 

limitations in activities of daily living, more perfusion problems, and lesser 

cognitive deficits. 

 

 

 

 

 

B)This quasi-experimental study had a large sample size of 47 nursing homes in 

17 states. Fairly definitive conclusions: reasonably consistent recommendations 

based on fairly comprehensive literature review that includes some reference to 

scientific evidence 

 

 

B) This descriptive and correlational analysis of data had a large sample of 

5,342 adult patients in acute care facilities in 36 states representing all regions 

of the United States. Facilities used a variety of products for prevention of IAD 

and sacral area pressure injuries. 

 

I 1 

Gillespie et al. (2021) found that eight clinical trials and two 

economic analyses suggest the evidence to support the use of 

one particular repositioning frequency and position over 

another to prevent pressure injuries is low in quality and limited 

in amount. It remains unclear which position or frequency of 

repositioning is the most effective in reducing pressure injury 

development. 

 

A) Cochrane systematic review and meta-analysis studies included Randomized 

controlled trials (RCT) and cluster trials (CT) n=3,941 between 2004 and 2018. 

Also 63 interventions were recorded. Two review authors independently 

assessed the risk of bias of eligible trials using the Cochrane tool for assessing 

risk of bias. Also the allocation concealment, blinding of outcome assessors, 

and incomplete outcome data were assessed as low risk of bias, high risk of 

bias, or unclear risk of bias which added to the validity of the findings 
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III 1 Yap et al. (2019) found the usability of the patient monitoring 

system to facilitate repositioning. Implementation of multiple 

strategies for training, supplies, and communication may enhance 

uptake and effectiveness. 

B) Reasonably consistent results, sufficient sample size, some control, with 

fairly definitive conclusions; reasonably consistent recommendations based on 

fairly comprehensive literature review that includes some reference to 

scientific evidence 

 

 

 

 

 

 

 

 

 

 



IMPLEMENTATION OF AN ALGORITHM                                                                           22 
 

 
 

Figure 1 

Conceptual Framework for Comfort Theory 
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Figure 2 

Conceptual Framework from Innovation  
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Figure 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Residents 

Visual skin assessment 

RN & LPN Wound care nurse CNA/GNA 

 Staff education 

Interventions 

Braden scale on 

admission           

Every shift 

 

YES 

Braden scale 

on admission      

Every 

Monday 

Peri-care 

every shift 

▪ Reposition every 2 

hours 

▪ Incontinence 

management minimize 

skin contact with 

urine and feces 

▪ Skin hygiene 

▪ Report to RN & LPN 

skin changes  

▪ Documentation 

▪ Wound care 

▪ Apply protecting skin 

barriers  

▪ Reposition every 2 hours 

▪ Specialty mattress 

▪ Elevate heels 

▪ Improve nutrition 

 

Pressure Injury Prevention Algorithm 

Pressure injury  

YES 
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Figure 4 

Pressure Injury Algorithm 
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Figure 5 

Nursing Staff Educated on the Algorithm 
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Figure 6 

Pre & Post Test
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Figure 7
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Figure 8 

Pressure injuries pre and post implementation 
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Appendix A 

Turn and Reposition Log 

Date  Time  Back Left Side Right Side  Initials 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

 

By Maria Robinson, RN, MS, DNP Candidate 
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Appendix B 

 

Pre- and Posttest 

 

Questions 

 

True  False  

1. A pressure injury is a sterile wound. 

 

 X 

2. A Stage 3 pressure injury/ulcer is a partial 

thickness skin loss involving the epidermis 

and/or dermis. 

 

X  

3. A person confined to bed should be 

repositioned every two hours. 

 

X  

4. Eschar is healthy tissue.  

 

 X 

5. A blister on the heel is nothing to worry 

about. 

 

 X 

6. A Stage 2 pressure injury/ulcer is a full-

thickness skin loss 

 

 X 

7. Dragging the patient up in bed increases 

friction. 

 

X  

8. Stage 1 pressure injury/ulcers are intact skin 

with non-blanchable erythema over a bony 

prominence. 

 

X  

9. If necrotic tissue is present and if bone can be 

seen or palpated, the ulcer is a Stage IV. 

X  

10. For persons who have incontinence, skin 

cleaning should occur at routine intervals and 

at the time of soiling. 

 

X  
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Appendix C 

Pressure Injury Prevention Rounding Audit Tool 

 

Audit 

date 

De-identified  

resident ID 

Resident turn  

q2 hours  

 

yes/no 

Pressure injury stage  

II, III & IV 

 

yes/no 

New pressure injury  

 

 

yes/no  

 

 

    

 

 

    

 

 

    

 

 

    

 

 

    

 

 

    

 

 

    

 

 

    

 

 

    

 

 

    

 

 

    

 

 

    

 

 

    

 

 

    

 

 

    

 

 

    

 

 

    

 

Key: 

Yes =1 

NO=2 
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Appendix D 

Sign off sheet 

Education on Algorithm Sign of Sheet 

 
Name  Title  Completed 

in person 

Yes=1 

Completed 

in person 

NO=2 

Completed 

online 

Yes=1 

Completed 

online 

NO=2 

 

 
 

     

 
 

     

 
 

     

 
 

     

 
 

     

 
 

     

 
 

     

 
 

     

 
 

     

 
 

     

 
 

     

 
 

     

 
 

     

 
 

     

 
 

     

 
 

     

 


