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Abstract
Problem: Healthcare-associated pressure injuries (HAPIs) occur when prolonged pressure
is on the sacrum, coccyx, elbows, and heels, during a hospital stay. HAPIs can result in
increased morbidity and mortality, and prolonged hospital stays, which consequently
requires excess expenditure on treatment. Early specialty mattress placement can prevent
HAPI acquirement.
Methods: This quality improvement (QI) pilot project aimed to increase specialty
prevention mattress usage in the intensive care unit (ICU). A sleep surface decision tree
was implemented into the admission process in a 30-bed ICU. A retrospective record
review was used to examine demographics, comorbidities, HAPI risk, length of stay, and
when patients were placed on specialty prevention mattress. Data collection was from June
to August 2021, pre-implementation, and from September to November 2021, postimplementation using a z-score to examine proportional differences. Descriptive statistics
identified differences and similarities between patients. Logistic regression correlated
comorbidities and HAPI acquirements.
Results: Patients were placed on a specialty prevention mattress within an average of 1.52
days resulting in a 50% reduction in HAPIs post-implementation. Each day there was an
8.38% risk for acquiring a HAPI which is statistically significant (p=0.006). The results of
this project increased supply of specialty mattresses in the ICU, which increased early
intervention and HAPI prevention. A sleep surface decision tree and early interventions
can mitigate HAPI events.
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Implication to practice: A collective examination of all HAPI preventative methods for
higher acuity patients (ventilator, continuous dialysis, and extracorporeal membranous
oxygenation). A sleep surface decision tree consideration upon admission to the hospital.
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Healthcare-Associated Pressure Injury Prevention in the Intensive Care Unit
Hospital-acquired pressure injuries (HAPIs), also known as pressure ulcers,
present a multifactorial problem for both patients and healthcare institutions (Cooper et
al., 2015; Goodman et al., 2018; McInnes et al., 2015; Padula & Delarmente, 2019;
Pittman et al., 2019). When a patient stays in the same position for a prolonged period,
the static position and prolonged pressure result in damage to the skin and underlying
tissues (Cleveland Clinic, 2018). For patients, HAPIs result in a poorer quality of life,
unnecessarily increased hospital length of stay, and increased cost and resource
utilization (Goodman et al., 2018; Padula & Delarmente, 2019; Pittman et al., 2019). For
healthcare institutions, the average annual cost for treating preventable healthcareassociated pressure injuries is $11 billion (Cooper et al., 2020). The cost and quality of
life get exponentially worse with the higher the grade of pressure injury. Padula and
Delarmente (2019) suggest that costs exponentially increase with each worsening stage of
pressure injury; the worst of which account for 58% of total HAPI costs. To expound
matters, around 60% of HAPIs are entirely avoidable and preventable (Pittman et al.,
2019). Going further, of the 165 patients Pittman et al. (2019) studied, most HAPIs
developed on patients who were in critical care areas, such as the intensive care unit
(ICU), and were mechanically ventilated and chemically sedated (Pittman et al., 2019).
Thus, a primary factor in HAPI prevalence is ICU patients. By examining the area of
highest prevalence, methods of reducing pressure injury occurrence can be delineated.
In a mid-sized Midwest hospital, rates of HAPI in the ICU accounted for 52 of the
116 HAPIs for the year 2020. Current methods that are utilized in the ICU for decreasing
HAPIs include turning the patient every 2 hours, every shift skin and wound assessment,
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nutrition assessment, heel protectors, and Braden risk score assessment on admission and
every shift. According to the sentinel article by Bergstrom et al (1987), Braden risk
scores are scores that are calculated for each patient based on moisture, movement, and
nutrition to determine the level of risk that the patient has for developing a pressure
injury. The lower the Braden score, the higher the risk for the patient to develop a
pressure injury. The method in question is the utilization of a sleep surface decision tree
to help provide patients with the appropriate surface related to their Braden score. To
support the utilization of specific sleep surfaces, McInnes et al. (2015) found through a
systematic review of 59 randomized controlled trials and quasi-randomized trials, that the
utilization of higher specification mattresses reduces incidences of HAPIs with 95%
confidence compared to less specific standard surfaces.
To initiate a clinical scholarship project, the study question must be established.
For this project in patients aged 20-80 in an adult medical intensive care unit what is the
effect of specialty bed selection on reducing HAPIs over three months? The purpose of
implementing and evaluating the effectiveness of an updated sleep surface decision tree
and sleep surface implementation program in the ICU is to improve specialty bed
selection and compliance to reduce HAPIs. The aim is to increase the rate of specialty
mattress selection and compliance to 75% of adult ICU patients with a Braden risk score
of less than 18 in three months. The framework utilized for guidance and facilitation is
the Iowa Model of Evidence-Based Practice. The primary outcome measure is the rate of
compliance of sleep surface implementation in patients ages 20 to 80 in an adult medical
ICU with a Braden scale risk score of less than 18 per month. To determine the
significance of the rate of occurrences and all the factors involved with assessing the
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number of pressure ulcers reduced, secondary measures must also be examined.
Secondary measures to be assessed include the incidence of pressure injuries in at-risk
patients. The sleep surface decision tree would be implemented as part of the admission
protocol sequence and daily charting, so the patient-specific surface is selected and can
be implemented within 12-24 hours upon admission.
Review of Literature
A comprehensive literature review was conducted utilizing the databases
Cochrane Library, CINAHL, and Medline using the key search terms and Boolean
operators “pressure injury prevention” and “pressure injury prevention AND surfaces”
resulting in 870 articles. Inclusion criteria included articles in the English language,
studies with participants that were 20-80 years of age that focused on pressure injury
prevention, examined pressure injury prevention strategies for the ICU, and discussed
surface interventions. Exclusion criteria excluded articles that were not written in the
English language, studies with participants less than 20 years of age, or older than 80
years of age, did not focus on pressure injury prevention strategies, did not mention
application to the ICU, or did not discuss sleep surfaces as prevention methods. After
applying inclusion and exclusion criteria in each database, a total of 11 peer-reviewed
articles published between 2016-2021 were included in the final review. Of the 11
articles selected for review, seven articles are systematic reviews, one article is a
randomized controlled trial, two articles are case-control studies, and one article is an
expert consensus.
First, the importance of specialty surfaces in the prevention of pressure ulcers
must be adequately established. Schwartz et al. (2018) performed a controlled study of
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the effects of different textiles and moisture levels on porcine skin. The porcine skin was
used as a human skin substitute, and findings showed that textiles that are more
specialized and less fibrous, do provide an increased reduction in pressure ulcer
formation (Schwartz et al., 2018). To further support the importance of specialty surfaces,
Sousa et al. (2020) found in an observational feasibility study that surfaces, utilized in
conjunction with other prevention methods, are integral to the prevention of pressure
ulcers. Where Schwartz et al. (2018) had a gap in major clinical application, the baseline
application was supported by Sousa et al. (2020) wherein they found through a
prospective, observational, feasibility study that surfaces do have an impact on pressure
ulcer prevention in a clinical setting. To further bolster support of specialty surface
mattresses in pressure ulcer prevention strategies, Tomova-Simitchieva et al. (2018)
conducted a randomized controlled trial that studied how different support surfaces
affected human skin. In concordance with Schwartz et al. (2018) and Sousa et al. (2020),
Tomova-Simitchieva et al. (2018) found through studying how different surfaces affect
skin deterioration in a sample of females that specialty mattresses with higher specificity
positively prevent pressure ulcer formation compared with standard foam mattresses.
However, a common gap is that when studying surfaces clinically, it is difficult to study
the effect of surfaces alone, thus it is suggested for the best outcomes, surfaces need to be
utilized in conjunction with all other preventative methods (Pittman et al., 2019; Sousa et
al., 2018; Tomova-Simitchieva et al., 2018).
Sousa et al. (2020) and Serraes et al. (2018) also support that specialty mattresses
have significant clinical applicability in an ICU setting. In an ICU, where patients have
increased factors that lead to potential pressure ulcer formation, such as increased
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moisture, decreased mobility, and impaired positioning, specialty mattress selection, and
implementation are imperative in HAPI prevention (Gaspar et al., 2019; McGinnis et al.,
2021; Serraes et al., 2018; Tomova-Simitchieva et al., 2018). In addition, Serraes et al.
(2018) performed a systematic review of 65 randomized controlled trials over various
settings, including ICUs. What Serraes et al. (2018) found was specialty surfaces, such as
air alternating pressure mattresses, did have a protective factor in the prevention of
pressure injuries.
Air alternating pressure mattresses continually redirect air throughout the mattress
to account for different pressure areas. These mattresses assist in the redistribution of
blood flow to the skin and cycle air at predetermined times. McGinnis et al. (2021) used a
randomized controlled trial of 2,029 patients in acute in-patient facilities to compare
mattress types in HAPI prevention. McGinnis et al. (2021) found air alternating pressure
mattresses have improved outcomes when compared to standard mattresses. Additionally,
Shi, Dumville, Cullum, Rhodes, Jammali-Blasi, et al. (2021) performed a systematic
review comparing air alternating pressure mattresses with other types of mattresses and
found these are better than the standard types. However, the limitations of these studies
were that there was not enough high-level evidence to produce consistently significant
differences between other specialty mattresses. There was evidence that air alternating
pressure mattresses reduce the formation of HAPIs, but there was not enough evidence to
say with certainty air alternating pressure surfaces should be the sole type of surface
used. Gaspar et al. (2019) and Tayyib and Coyer (2016) also found benefits with air
alternating pressure mattresses in the ICU compared to the standard through systematic
reviews.
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Low air loss mattresses help prevent pressure injuries by redistributing air in a
way that simulates a patient turning in bed to change pressure distribution. Tayyib and
Coyer (2016) found through a systematic review low air loss mattresses are better than
the standard in the prevention of pressure ulcers. In Tayyib and Coyer’s (2016)
systematic review, there was a study that compared the effectiveness of air alternating
pressure and low air loss mattresses. While there was not enough evidence to support an
advantage between the two surface types, there was enough evidence to support both
special mattresses were more effective in pressure ulcer prevention than the standard
(Tayyib & Coyer, 2016). Shi, Dumville, Cullum, Rhodes, Jammali-Blasi, et al. (2021)
also support air alternating and low air loss mattresses are better than the standard
options. Interestingly, in Shi, Dumville, Cullum, Rhodes, Jammali-Blasi, et al.’s (2021)
systematic review, they did not find enough significant evidence to support a clear
advantage between air alternating mattresses and low air loss mattresses which resulted
as a gap in the review.
A reactive air mattress provides for continued, uninterrupted pressure
redistribution through air cells that self-adjusts in correspondence to patient positioning.
In an international expert consensus, moderate to high-risk patients in an intensive care
setting should receive a reactive air pressure mattress (Lovegrove et al., 2020). The
limitations of the expert consensus were that not all patients agreed to be part of the
study, there was not a perfect compliance rate among the nurses, and there were no
control settings. All settings for the studies and reviews were done clinically, so each
study’s evidence was often downgraded for potential bias and compliance among
workers. Shi, Dumville, Cullum, Rhodes, Leung, et al. (2021) found through a systematic
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review of 17 randomized controlled trials that reactive air surfaces may reduce pressure
ulcer formation when compared to the standard. Shi, Dumville, Cullum, Rhodes, Leung,
et al. (2021) and Shi, Dumville, Cullum, Rhodes, Jammali-Blasi, et al. (2021) both found
systematic reviews supporting slightly more benefit with reactive air mattresses over
other specific types of mattresses. Furthermore, there was difficulty finding studies solely
utilizing pressure support surfaces as the method of pressure ulcer prevention, thus
resulting in some uncertainty in results (Shi, Dumville, Cullum, Rhodes, Jammali-Blasi,
et al., 2021; Shi, Dumville, Cullum, Rhodes, Leung, et al., 2021).
When selecting specific, appropriate mattresses for patients, it should be based on
the risk a patient has of developing a pressure injury using a risk assessment tool, such as
the Braden scale (The Joint Commission, 2021). The higher the patient risk, the more
specific special mattress needed (Sousa et al., 2018; Tomova-Simitchieva et al., 2018).
Additionally, in every systematic review, most of the randomized controlled trials
utilized the Braden scale in the baseline assessment of risk (Gaspar et al., 2019; Serraes et
al., 2018; Shi, Dumville, Cullum, Rhodes, Jammali-Blasi, et al., 2021; Shi, Dumville,
Cullum, Rhodes, Leung, et al., 2021; Tayyib & Coyer, 2016). Additionally, McGinnis et
al. (2021) and Pittman et al. (2019) used the Braden scale to assess risk in patients in their
randomized controlled trial and case-control study respectively. Thus, it is integral for the
placement of the bed and Braden risk to be utilized together. With lower Braden score, or
higher injury risk, a higher specificity mattress should be selected (Lovegrove et al.,
2020; Tomova-Simitchieva et al., 2018).
Each study in the review of literature recommended the use of additional
strategies in congruence with support surfaces. Furthermore, across the literature, there
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was the support for each patient being placed on a surface for their specific needs.
Additionally, the studies reviewed recommended longer-term analysis of different
pressure surfaces. While support surfaces have been shown to help decrease the incidence
of pressure ulcer formation, support surfaces must also be utilized with turning schedules,
assessments, and other methods (Pittman et al., 2019). A noticeable commonality across
the literature was nurses are key in utilizing and understanding pressure ulcer prevention
and using the recommended strategies and surfaces when preventing pressure ulcers
(Gaspar et al., 2019; Lovegrove et al., 2020; McGinnis et al., 2021; Serraes et al., 2018;
Shi, Dumville, Cullum, Rhodes, Jammali-Blasi, et al., 2021; Shi, Dumville, Cullum,
Rhodes, Leung, et al., 2021; Tayyib & Coyer, 2016). Prevention of pressure ulcers is key
to reducing patient morbidity and mortality, reducing overall cost and expenses, and
improving the quality of life for patients. By utilizing specific and appropriate pressure
ulcer mattresses for intensive care settings in conjunction with other nursing reduction
strategies, HAPIs can be reduced and prevented.
The Evidence-Based Practice (EBP) Framework utilized for this evidence-based
QI pilot project is the Iowa Model of Evidence-Based Practice. The Iowa Model has three
main decision points formulated into the model, and this clinical scholarship project
follows the same three primary points. The ICU Unit Nursing Practice Council identified
HAPIs as a clinical problem that is a priority. After reviewing the literature, it was
determined sufficient research was available to continue with a pilot change. Identifying
the clinical problem, the importance, and the research of the problem are the foundational
steps of the Iowa Model in moving forward (Iowa Model Collaborative, 2017). This
clinical scholarship project will be evaluating the effectiveness of a program that was
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initiated in the intensive care unit to prevent HAPIs. By analyzing the effectiveness of
sleep surfaces in conjunction with current HAPI prevention, the change in practice is
essentially being piloted to assess if this should be a permanent practice change. This
evidence-based pilot QI project results could support further implementations in the
current and future practice of pressure ulcer prevention programs.
As Pittman et al. (2019) made clear, 60% of HAPIs are preventable, and cause
significant loss of revenue, decreased patient outcomes, and decreased quality of life. In
conjunction with other nursing strategies to reduce pressure ulcers, such as turning,
selecting the appropriate and specific pressure support mattress for patients will help
reduce the incidence of HAPIs. However, there are gaps in the literature, such as a lack of
research regarding support surfaces used as the only method of prevention, few reliable
randomized controlled trial studies, and imperfect reporting and charting. Despite these
gaps, the literature does support the evidence of selecting and utilizing specific and
improved pressure support mattresses in the critical care setting to reduce HAPIs.
Methods
Design
This evidence-based pilot QI project utilized a retrospective records review.
Quantitative data regarding sleep surfaces utilized for patients was collected from June
through August 2021, before the initiation of sleep surface decision tree utilization, and
from September through November 2021, after the initiation of the sleep surface decision
tree. The sleep surface decision tree is listed in Appendix C. Data was collected via
retrospective record review. Data collected included days until on appropriate mattress,
date of HAPI acquirement, age, sex, race, length of stay, Braden score, ventilator status,
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vasopressor status, comorbidities (including cardiovascular disease, type II diabetes,
obesity, chronic kidney disease or end-stage renal disease, cancer, and stroke or
neurological dysfunction), and HAPI occurrences.
Setting
This project took place in a mid-sized Midwestern hospital medical intensive care
unit with 30 beds and a staff of approximately 80 nurses for 12-hour shifts consistently.
This ICU is part of an approximately 430-bed hospital. The hospital is part of a
conglomerate of hospitals within and around the metropolitan area.
Sample
This project utilized a purposeful sampling method to include adult intensive care
patients between ages 20 and 80 with a Braden risk score at or below 18. Patients not
admitted to the ICU below the age of 20, or older than the age of 80 will be excluded
from the analysis. Additionally, patients with a Braden score higher than 18 will be
excluded.
Procedures
The incidence of HAPIs in the intensive care unit at a mid-sized Midwest hospital
did not meet the benchmark goal of zero for the past year established by The Joint
Commission’s 2022 National Patient Safety Goals (2021). An analysis completed of
HAPI incidence showed correct sleep surface placement following patient Braden scores
was an area for improvement. Management and the Unit Practice Council communicated
the need to examine different strategies to focus on and prevent HAPI incidence during
the admission process. One strategy discussed and encouraged was appropriate mattress
compliance. A collaborative search of the Unit Practice Council and management found a

HEALTHCARE ASSOCIATED PRESSURE INJURY PREVENTION

14

sleep surface decision tree that needed to be updated and utilized. The decision tree was
updated with current technology and placed into admission documentation. With the
decision tree update, an opportunity was provided within the ICU with key stakeholders
(ICU management and lead critical care physician) to convene weekly. The sleep surface
decision tree was restructured and printed for physical implementation in August 2021.
Education was provided to the ICU care providers (RN, techs, unit secretary, and
housekeeping) about the sleep surface decision tree before implementation. A physical
copy was placed into admission documentation to be completed by the nurse at the time
of admission into the ICU. Retrospective information including age, sex, race,
comorbidities, ventilator status, Braden score, vasopressor status, and sleep surface
compliance was gathered from the electronic health record (EMR) from June through
August 2021, before implementation of the sleep surface decision tree. The same
retrospective information was gathered from September through November 2021, after
the implementation of the sleep surface decision tree. All data collected was entered into
an Excel spreadsheet (see Appendix B).
Data Collection/Analysis
Retrospective data was collected including age, sex, race, comorbidities,
ventilator status, Braden score, HAPI occurrence, and how many days before the patient
was placed on the appropriate mattress. In assessing the effect of the sleep surface
decision tree on appropriate mattress compliance and incidence of pressure ulcers,
descriptive statistics were analyzed using Intellectus Statistics. Additionally, a z-score
was utilized to examine the HAPI occurrence before and after implementation of the
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sleep surface decision tree. A binary logistic regression was utilized to examine any
relationship between comorbidities and HAPI occurrences.
Approval Processes
Formal, written approval was sought and obtained from the participating midsized Midwest hospital’s Institutional Review Board (IRB) and the graduate school
doctoral committee and IRB (see Appendix A).
Results
Demographics
The sample included 186 participants aged 23 to 80 years, with a mean of 62 (SD
= 12.86, SEM = 0.94). There were 100 male (53.76%) and 86 female (46.24%)
participants. The most predominant race was White (85.48%), followed by Black
(11.29%), followed by Asian/Pacific Islander (2.69%), followed by Hispanic (0.54%).
There were 87 participants (46.77%) who were on a ventilator. There were 88
participants (47.31%) who were not on vasopressor medications. There were 132
participants (70.97%) who had comorbidity of cardiovascular disease (CVD). There were
66 participants (35.48%) who had comorbidity of type II diabetes mellitus (DMII). There
were 34 participants (18.28%) who had comorbidity of stroke/neurological dysfunction.
There were 33 participants (17.74%) who had comorbidity of chronic kidney disease/endstage renal disease (CKD/ESRD). There were 26 participants (13.98%) who had
comorbidity of cancer. There were 25 participants. (13.44%) who had comorbidity of
morbid obesity. The sample included participants with Braden scores 6-18 with a mean of
14 (SD = 2.69, SEM = 0.20). The length of stay for patients was as low as 2 days and as
high as 90 days with a mean of 12 days (SD = 10.98, SEM = 0.81). The number of days
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until on the appropriate mattress was as low as 0 days and as high as 13 days with a mean
of 1.46 days (SD = 2.44, SEM = 0.81) (see Table 1 and Table 2). There were 80% (n=148)
of patients who were placed on a specialty prevention surface (see Figure 2).
Prevention of HAPIs
A retrospective chart review of nine inpatient care patient encounters from 558
admissions from June 2021 through August 2021 showed eight HAPIs in the ICU (n=8,
0.014%) preceding the QI project implementation. During the implementation period of
September 2021 through December 2021, 175 patients out of 548 admissions met
inclusion criteria, with a total of four HAPIs in the ICU (n=4, 0.007%) (see Table 3 and
Figure 1).
Discussion
This evidence-based pilot QI effort accomplished the goal of decreasing HAPIs in
the ICU over the post-intervention timeframe. There was a 50% decrease in HAPI
occurrences post-intervention. A decrease in HAPIs is vital for clinical significance as
HAPIs are considered an event that should be completely reduced. Patient age, race, sex,
and comorbidities did not have any significant effect on the odds of acquiring a HAPI.
While the days until on an appropriate mattress, ventilator status, and vasopressor status
also did not have any significant effect on the odds of acquiring a HAPI, length of stay
and Braden score did have a significant effect (see Table 4). As Braden score decreased
by one point, the odds of acquiring a HAPI increased by approximately 25.20%. As the
length of stay increased by one day, the odds of acquiring a HAPI increased by 8.38%.
The aim of getting high risk patients on the appropriate mattress for their needs was over-
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achieved. There were 80% of patients on the appropriate specialty mattress by day one
(see Figure 2).
Post-intervention data collected was positively skewed compared to preintervention data. Reports of the current census must be obtained in real-time to get
accurate data. The data collected on pre-intervention patients were obtained from patients
who had documented HAPIs. Due to the lack of pre-intervention data, it was difficult to
accurately identify if there were any significant changes in the days it took for patients to
be placed on the appropriate mattress. However, in the post-intervention data collection
there was observed clinical evidence that patients were on the right mattresses more
often. Clinical significance is further supported with the documented evidence that 80%
of patients were on the correct mattress by day one post-intervention.
As Pittman et al (2019) established, mattress compliance needs to be done in
correlation with turning schedules, assessments, and other methods of HAPI prevention.
Two-hour turn schedules are expected for all patients depending on mobility, two-nurse
initial assessments, and heel protector cushions were all part of the standard admission
procedure before this evidence-based pilot project. Since these HAPI prevention methods
are already part of the standard procedure, they were not examined for this project.
According to the Iowa Model Revised: Evidence-Based Practice to Promote
Excellence in Healthcare, the change was appropriate for adoption into practice due to the
overall decrease in HAPI development and compliance with timely specialty mattress
implementation (Iowa Model Collaborative, 2017). The results from this study helped to
further improve mattress compliance and availability of supplies. The ICU invested in
low-air loss and alternating pressure air mattresses available for easier and faster access
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to products so there is continued compliance with the sleep surface decision tree.
Additionally, the decision tree is being utilized in report with outside hospitals, so the
specialty mattresses can be ordered before the patient is transferred.
Limitations of this project included electronic medical record limitations by being
unable to access previous admissions if reports are not generated in real-time, ensuring
compliance in charting by nurses, and being unable to see specific mattress types in the
charting. Because of this limitation, the sample size of the pre-implementation group was
significantly smaller than that of the post-intervention sample size. This caused some
discrepancies in observing significant changes. Another limitation was time constraints.
Examining the implementation of the QI over a full year would yield a better
demographic spread and be able to better show any statistical differences in HAPI
incidence, and if there are any further connections between comorbidities and HAPI
procurement. For example, because 71% (n=132) of patient had CVD, 46% (n=87) were
on a ventilator, and 47% (n=88) were on a vasopressor, there is a possible relationship
between these comorbidities and HAPI occurrence. Other limitations were relying on the
availability of products and depending on the company to supply the specific mattresses
timely when needed.
Recommendations include utilizing the same data collection tool used in this
project for a year long. Information from this QI project regarding the length of stay
should be utilized to improve the sleep surface decision tree. Close attention should be
given to critically ill patients. A comprehensive HAPI prevention tree method would
ensure all orders for prevention are in place for each specific patient (i.e., appropriate
mattress, turning, heel protectors). Observations should be made daily to determine when
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a patient’s mattress needs to be upgraded. Early intervention through use of a sleep
surface decision tree will help to mitigate HAPI events, which are considered neverevents.
Conclusion
This evidence-based pilot QI project implemented an updated sleep surface
decision tree for patients with a Braden score of 18 or less to identify and place patients
on the appropriate sleep surface mattress, which resulted in a reduction the number of
HAPIs by 50%. Within the first 24 hours, 80% of the patients were on the correct
mattress. Patients on a ventilator, continuous dialysis, and extra-corporeal membranous
oxygenation should be further explored as a project. Sleep surface decision trees should
be created and utilized in all hospital settings. More specific data needs to be collected
and charted to evaluate if appropriate mattress influences the length of stay and HAPI
occurrences in ICU patients.
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Table 1
Demographic Characteristics of Participants, n = 186
Characteristics
Sex
Female
Male
Race
White
Black
Asian/PI
Hispanic
Ventilator
Yes
No
Vasopressors
No
Yes
DMII
No
Yes
CVD
Yes
No
CKD/ESRD
No
Yes
Obesity
No
Yes
Cancer
No
Yes
Stroke/Neurological Dysfunction
Yes
No

Note. Output obtained using Intellectus Statistics.
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n

%

86
100

46.24
53.76

159
21
5
1

85.48
11.29
2.69
0.54

87
99

46.77
53.23

98
88

52.69
47.31

120
66

64.52
35.48

132
54

70.97
29.03

153
33

82.26
17.74

161
25

86.56
13.44

160
26

86.02
13.98

34
152

18.28
81.72
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Table 2
Clinical Characteristics of Participants, n = 186
Variable
M
Age
62.73
Braden score
14.25
Days Until on Appropriate Mattress

1.46

25

SD
12.86
2.69

n
186
186

SEM
0.94
0.20

Min
23.00
6.00

Max
80.00
18.00

2.44

186

0.18

0.00

13.00

186

0.81

2.00

90.00

Length of Stay
12.01 10.98
Note. Output obtained using Intellectus Statistics.
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Table 3
Two Proportions z-Test for the Difference between Pre-Intervention and PostIntervention
Samples
Responses
n
Proportion
SD
SE
Pre-Intervention
8
558
.01
0.12
0.005
Post-Intervention
4
548
.007
0.09
0.004
Note. z = 1.13, p = .259, 95.00% CI: [-.005, .02]. Output obtained using Intellectus
Statistics.
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Table 4
Logistic Regression Results with Ventilator, Pressors, Braden score, Days Until on
Appropriate Mattress, and Length of Stay Predicting HAPI development
Variable
B
SE
χ2
p
OR 95.00% CI
(Intercept)
0.82
1.81 0.21 .649 Not on a Ventilator
-1.96
1.19 2.71 .100 0.14 [0.01, 1.45]
On Vasopressors
-0.40
0.75 0.28 .598 0.67 [0.15, 2.93]
Braden score
-0.29
0.14 4.03 .045 0.75 [0.56, 0.99]
Days Until on Appropriate
-0.22
0.22 0.98 .321 0.80 [0.52, 1.24]
Mattress
Length of Stay
0.08
0.03 7.49 .006 1.08 [1.02, 1.15]
2
2
Note. χ (5) = 25.91, p < .001, McFadden R = 0.29. Output obtained using Intellectus
Statistics.
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Figure 1
Barplot of HAPI Occurrences Pre- and Post-Intervention

N = 558
0.014%

SD=0.12

N = 548
0.007%

SD=0.09

June-August 2021

September-November 2021

alpha value of .05, z = 1.13, p = .259, 95.00% CI = [-.005, .02]
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Figure 2
Histogram of Days Before Placed on Specialty Mattress

n = 148
79.5%

n = 23
12.3%

n=4
2.1%
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Appendix A
Approvals

January 12, 2022
Ross Quinton, RN
3015 N. New Ballas Road
St. Louis, MO 63131
RE: # 1182
Protocol Title: Healthcare Associated Pressure Injury Prevention in the Intensive Care Unit
Dear Mr. Quinton:
This is to advise you that the above-referenced study has been presented to the Missouri Baptist Medical Center
Institutional Review Board. The following action was taken:
IRB Meeting Date:
IRB Action:
Explanation/Comments:

01/12/2022
Approved
Because this is a minimal risk study, expedited review and approval is allowed.

Changes in approved research during the period for which the MBMC IRB approval has already been given may
not be initiated without IRB review and approval except where necessary to eliminate apparent immediate
hazards to human subjects. (Please refer to MBMC IRB SOP #4).
Kindest Regards,

Tiffany Hamilton
Tiffany Hamilton, MBA, RHIA, CHRC, ACRP-CP
IRB Administrator

3015 N. Ballas Road • St. Louis, Missouri, 63131 • 314-996-5000 • missouribaptist.org
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Excel Spreadsheet Data Collection Tool
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Appendix C
Sleep Surface Decision Tree
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