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Care Unit

Pooja 8. Yesantharao,

MS", Leen El Eter, BS, Vidhi Javia, BS, Emily Werthman, BA, Carrie Cox, MSN,

Julie Keenan, RN, Rachel Moseley, RN, Rowena Orosco, RN, Carisa Cooney, MPH, and Julie Caffrey,

Do, M5

Although prior smudies have demonstrated the wtility of real-time pressure mapping devices in preventing pressure
ulcers, there has been linle investigation of their efficacy in burn intensive care unit (BICU) patients, who are

at especially high risk for these hospital-acquired injories. This study rerospectively reviewed clinical records of
BICU patients to investigate the utility of pressure mapping data in determining the incidence, predictors, and

associated costs of hospital-acquired pressure injuries (HAPIs). Of 122 patients, 5

7 (47%) were studied prior to

implementation of pressure mapping and 65 (53%) were smdied after implementation. The HAPT rate was 18%
prior to implementaton of pressure monitoring, which declined w 8% postdimplementation (chi square: P = .10)
HATPIs were less likely to be stage 3 or worse in the postimplementation cohort (P < .0001 ). On multivariable-
adjusted regression accounting for known predictors of HAPIs in burn patients, having had at least 12 hours of
sustained pressure loading in one area significantly increased odds of developing a pressure injury in that area
(odds rado 1.3, 95% CI 1.0-1.5, F= .04). Padents who developed HAPIs were significandy more likely to have
had unsuocessful repositioning efforts in comparison to those who did not (P = .02). Finally, unpl:m:nlm:lun of
pressure mapping resulted in significant cost savings—$6750 (standard deviation: $1008) for HAPT-relared care
prior to implementation, vs $3800 (standard deviation: $923) after implementation, P = .008. In conclusion, the
use of real-time pressure mapping decreased the morbidity and costs associaved with HAPIs in BICU patients.

Burn patients in the burn intensive care unit (BICU) are
particularly vulnerable o hospital-acquired pressure injuries
(HAPIs).! To be admitted to the BICU, burn patients typically
have snbseantial partial- or full-thickness burns, which can be
further complicated by preexisting medical comorbidities and
concomitant injuries. In addition to these complex clinical
presentations, BICU patients have a number of risk facrors for
HAPIs, including increased nueritional needs, decreased tissue
perfusion, edema, moisture, and longer lengths of stay than
other populations of hospitalized patients.! Furthermore,
many of the treatments used for burn injury have been found
to increase the risk of HAPIs, including large-volume resus-
citation, splinting, immobilization, and repear operations for
wound therapy.® Prior literature has reported HAPI rates of
up to 50%* in BICU patients, compared to 30.6% in ICU
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patients overall and 3 to 14% in all hospitalized patiemts.*
This increased rate of HAPIs wranslates o greater costs of
care among BICU padents, with reports of charges up o
§70,000 per patient.” Deeter et al® demonstrated that among
adult burn survivors, hospital-acquired complications result in
poorer overall longirudinal outcomes. Thus, measures to re-
duce HAPI rates in this at-risk patient population can have a
substantial clinical and economic impact.

Traditional HAPI preventive measures are not always pos-
sible in BICU patients. For instance, a common practice to
prevent HAPIs involves repositioning the patient at inverval
time points in order to redistribute the pressure load off of
vulnerable areas.” In BICU patients, however, burn injuries
and skin grafts complicate the process of repositioning. Other
preventive interventions thar are traditionally used, including
support surfaces and splinting devices, are also difficalt to im-
plement in the BICU due to the patients” underlying burn
injuries and health issnes. Thus, not only are these patients at
greater baseline risk, they also have limited preventive options
available.

In burn patients, devices thar allow for full-body, real-time
pressure monitoring have two major benefits. First, these
devices can help in preventing pressure injuries by alerting
patients and providers to high-pressure areas. This is espe-
cially important because compromise of the skin due to burn
injury results in diminished perceptions of pressure. Second,
by specifically pinpointing high-pressure areas, pressure
monitoring devices can help to guide repositioning efforts for
maximum benefit while preventing further damage to areas
compromised by burn injury.
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were considered to be in the postimplementation cohore.
Patients with missing inpatient dara were excluded from
study analyses. Among patients in the postimplementation
cohort who underwent real-time pressure monitoring with
the Wellsense Vu™ pressure mapping device, those who
were missing mapping data during their inpatient stay were
excluded.

Clinical Variables of Interest

Patients’ demographic and baseline clinical characreristics
{ comorbidities, tobacco history) for both preimplementation
and postimplementation cohorts were abseracted from the
medical record. Clinical variables of interest regarding the
burn injury included locarion, percent toral body surface area
(%TBSA) affecred, degree of burn, surgical burn treatments,
immebilization, mechanical ventdlation starns, and ICU
length of stay. Clinical variables of interest with regard to
pressure injuries among patients who developed HAPIs in-
cluded Braden scores on admission, Braden scores at the time
of HAPI development, HAPI stage, and HAPI location. Only
pressure injuries thar developed during the inpatient stay and
that were not present on admission were considered in study
analyses. Costs of HAPI-relared care were also tabulated
among patients who developed pressure injuries, incloding
costs of surgical debridement, negative pressure wound
therapy ($100 per day), and air fluidized therapy beds.

Pressure Mapping Data

Among patients in the postimplementation time period,
Wellsense Vo™ pressure mapping data were downloaded in
30-minute invervals across each patient’s entire burn ICU ad-
mission. Because prior literature has demonstrated that pres-
sure injuries can begin to develop within 6 hours of sustained
pressure loading,® pressure mapping data were converted into
categorical formar®and analyzed in 6-hour time periods from
the time of admission. For each 6-hour period, the propor-
tion of readings in each pressure caregory (high, medium,
and low) was recorded. in four anatomic areas known to
be at greatest risk for HAPI that could be monitored using
Wellsense outputs (sacrum, occiput, elbows, and heels).!?

Statistical Analyses

All staristical analyses were performed using Stata version
15.0 (StataCorp, College Station, TX). Cases with missing
demographic or clinical data were excluded from analyses.
Categorical data were presented as counes and percentages.
All continuous variables were evaluated for normality using
the Schapiro-Wilk test: Data with a normal diseribution were
presented as mean and standard deviations (SDs), while non-
normal data were presented as medians and interquartile ranges
(IQRs). Parametric testing (chi square, analysis of variance ) or
non-parametric {Fischer's exace, Kruskal-Wallis) testing was
used as appropriate vo compare demographic and clinical char-
acreristics of HAPIs berween pre- and postimplementation
cohorts. Multivariable logistic regression with a stepwise for-
ward selection of predicvor variables was used to determine
risk facrors for HAPIs among the available pressure mapping
data. A Pvalue of less than .05 was considered significant for
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all analyses. Post-hoc power analyses were undertaken to eval-
uate the retrospective findings. All findings were reported in
accordance with standards see by the International Committee
of Medical Journal Editors.

RESULTS

In total, 136 burn ICU patients met inclusion criteria during
the study period, of whom 14 were excluded for missing data.
Of the 122 patients included, 57 (47%) were studied prior
to implementation of pressure mapping and 65 (53%) were
studied after implementarion.

Patient Demographics and Clinical Characteristics

Patients in the preimplementation vs postimplementation
cohorts were well-matched in terms of demographics (Table
1). Overall, the mean patient age among burn ICU patients
across both preimplementation and  postimplementation
cohorts was 50.3 years ( SD- 18.2 years). Sex, race, body mass
index, presence of comorbidities, and smoking hiscory did not
vary between pre- vs postimplementation study cohorts.
Burn injury characeeristics were also similar  in
preimplementation vs postimplementation cohorss (Table 2).
Overall, the median ®¥TBSA was 4% (IQR: 2-8%) and the me-
dian length of BICU stay across all study patients was 4 days
(IQR: 2-10 days). The median length of stay among patients
who developed HAPIs was 8 days (IQR: 6-10 days). These
metrics did noe significandy differ berween study cohores.

Pressure Injury Characteristics and Treatment Costs
The HAPI rate was 18% (n = 10) prior to implementation
of pressure monitoring, but declined to 8% (n = 5) after im-
plementation of pressure monitoring (chi square: P = .10).
Median Braden scores did not significandy differ between

Table 1. Demographics and baseline patient characreristics

Preimplementation Postimplementation

in=57) in=a65) P
Age, mean {51 L0314 S0.3+24 98
Sex, o %) 73
Male 25 144 31 (48)
Female 32 |56 34 (51
Race, n (%) 04
White 33 (58] 34 (52)
Black 18 (32) 26 (40)
Hispanic 4(7) 4(6)
Asian 1(1} 142}
Other 11} 0 0]
Mean BMI { 513) 297 8.2) 31.6(7.0) AE
Comorbidites,
ni%)
Diabetes 14 (25] 18 (28) 69
Hypertension 27 47 28 (43 63
Tobacco history, 19 (33) 26 (40 45
ni%

BMI, body mass index; S0, standard deviation.
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The ability to assess real-time pressure in areas susceptible
to pressure injury has the potendal ro significandy improve
the efficacy of preventing debilitating and costdy HAPIs in the
BICU. While prior studies have investigated the use of real-
time pressure monicoring in medical ICU patienes, none have
specifically investigared this technology in BICU patients. As
previously mentioned, these patients have the potential o
oniquely benefic from this technology, given their subscantial
soft tissne burn injories. Thus, the purpose of this study was
twofold. First, we wanted to ‘understand the utility of real-
time, full-body pressure monitoring in preventing HAPIs in
the BICU patent population. Second, we aimed to use pres-
sure monitoring dae to berter understand the development of
pressure injury in this vulnerable patient population. By doing
s, we hoped to derermine metrics by which o risk-straify
burn ICU patients for HAPIs in the context of their pressure
monivoring data.

METHODS

This was a Johns Hopkins Medicine Institutional Review
Board-approved (IRB Number: IRB00241324) single-
institution, retrospective investigation of BICU patients at the
Johns Hopkins Bayview Medical Center, a tertiary care hos-
pital. Two patent cohoris were defined: 1) those who were
admiteed before and 2) those who were admireed after imple-
mentation of real-time pressure monitoring in the born 1CU.
The Johns Hopkins Bayview BICU began using the Wellsense
vu™ device (Wellsense Inc., Nashville, TN) in fall 2019, in
light of relatively high-pressure injury rates among burn ICU
patients (-~15% of all admitted BICU patients), despite the
implementation of standard clinical prevention measures. At
the time that Wellsense technology was purchased for use
in our BICU, it was the only full-body, continnous pressure
mapping system available on the market. We had previously
trialed smaller pressure maps to measure pressure over spe-
cific anaromic regions (eg, sacrum, occput), but we found
that these non-continuous, localized systems did not provide
enough information to effectively allow for pressore redistri-
bution in BICU patients, given their substaneial burn injuries.
As of February 2021, there are other available full-body pres-
sure maps (eg, Tactllus Bodyfitter Syseem, Tekscan Body
Pressure Measurement System, Blue Chip MeasureX Mattress,
BodiTrak2 ), but the Wellsense device is the most widely nsed/
sendied device in the medical liverature, and not all available
full-body systems provide real-time, continnous data.

In the preintervention time period, only standard clinical
HAPI prevention measures were used. These included en-
couraging patients to shift in pﬂslti.l:rl'l at regular 15 minutes
intervals or turning patients every 2 hours if they were in-
capable of shifting position themselves. These repositioning
interventions were undertaken as possible in light of patients’
burn injuries. In addition, the redistribution of pressure away
from bony prominences occurred using pillows, wedges, and
air cushions as needed. Appropriate moisture management pre-
cantionary measures were undereaken for wound sites. Other
preventive interventions included ensuring that patients™ met-
abolic needs were met through regular monicoring of plasma
pre-albumin levels and other indicators of nutritional starus by
a registered dietician.
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In the postinterventon time period, the atorementioned
clinical prevention measures were used in conjunction with
the Wellsense Vu™ pressure monitoring system. The Wellsense
Vo" is a pressure visualization system that visually maps
pressure recordings vsing a color-based system, where red
indicates high pressure (greater than 75 mm Hg), yellow/
green indicates mediom pressure (10-75 mm Hg), and blue
corresponds to low pressure (less than 10 mm Hg; Figure 1).
The Wellsense Vu™ is designated as a class T medical device
by the Food and Drug Administration and consists of a pres-
sure sensing mat along with a controller unie thar produces
the digitized pressure maps. The mat is placed inside the
mattress liner and consists of sensors (1 square inch each)
that can detect pressure levels berween 0 and 180 mm Hg.
Pressure readings from each sensor are continuously recorded
and transmitted to the controller unic, which then generates
and presenes a pressure map. All burn center nurses received
education related to the use of the pressure mapping system
and clinical indications for its use during mandarory clinical
in-servicing of the equipment. BICU nurses used the pressure
map data to pinpoint specific focal areas for rargeted pressure
redistribution when completing routine clinical repositioning
protocols and o determine whether the clinical position
change was effective. BICU nuorses were instructed to repo-
sition or offload the patient to minimize pressure readings in
high-risk zones (bony prominences, areas with substantial sofe
tissue loss, etc.) as much as possible withoot compromising
areas of burn injury.

Study Population

All adults 18 years or older who were admitted vo the BICU
tor burn injuries between May 2019 and May 2020 were
considered for study inclusion. Those who were admiteed
between May 2019 and September 2019 were considered
to be in the preimplementation cohort, while those who
were admitted between Ocrober 2019 and May 2020

— —
E
o |

. J

Figure 1. Wellsense Vo™ conmroller unic and pressure grading color
scale.
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Table 2. Burn injury details
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Preimplementation {n = 57) Postimplementadon (n = 65) P

Burn locadon, n (%)

Head meck 16 (28] 15 (23) 53

Trunk 1119 16 (25) AR

Upper extremicy 14 (25) 18 (2R) 69

Groin/ bartocks 5{9 S (B) B3

Lower extremicy 11 (1% 16 (25) AR
Median ®*TESA (IQR) 35 (65} 4.1(8.2) ey
Third-degree burn, n (%) 24 (42) 27 (42) 95
Sorgical mearment, n (%) 25 (44} 30 (46) B0
Immability, n (%) 13 (23} 13 {20] 71
Mechanical vendlation, n (%) 7{12) 9{14) B0
Median lengrh of scay (IQR) 3(8) 4(7) 14
TESA, eotal body sorface area; IR, interquartle range.
Table 3. Pressure injury details

Preimplementation (n = 10) Postimplementation (n = 5) P

HAPI location, n (%) 1.0

Sacrum & (20) 4 (80)

Orecipur 110 1 {20)

Elbevars 0 (o) 00

Heels 1110) 0{o)
Median Braden score (IQR)

Admission 15 (&) 14 (7] 45
Time of HAPI 16 (5} 14 (7] T3
HAFI stage*. n (%) <0001

1 1i10) 3 (60)

2 7 70) 2(40)

3 or worse (including deep tissue injuries) 2 (209 o)
Mean cost, HAPI care { 510) £46750 (31008} 33800 (5923} 008
Median length of sty {IQR) B(2) 2{1] A7

HAPFI, huspital-acquared pressure injury; 513, standard deviation; TQR, interquartile range.

Banld values are statstically sigrmificant {F < 05
*Highest stage to whach the wound progressed.

cohores, Most HAPIs were noted in the sacral region (80%).
However, in the preimplementation cohort, most patients
(70%) had stage 2 HAPIs, while in the postimplementation
cohore, most patients (60%) had stage 1 HAPIs. In fact, the
distribudion across HAPID stages differed significanely be-
tween pre- vs postimplementation timepoints (P < (0001,
Table 3). Additionally, implementation of real-time pressure
monitoring in the BICU resulted in significane HAPI-related
cost savings (mean cost of 56,750, SDx 31008, for HAPI-
related care prior to implementation, vs $3800, SD: §923,
after implementation; P = (008 ). Across patents with HAPTs
in both sendy cohorts, dme from admission to pressure injury
was shorter in the preimplementation time period than in the
postimplementation time period, though this association only
achieved borderline statistical significance (4.5 + 1.7 days to
HAPI development vs 6.5 £ 2.0 days to HAPI development,
respectively, I'= .06

Pressure Mapping Results

Pressure  mapping resuls were analyzed in  the
postimplementation cohort. When comparing patientss who

developed HAPIs to those who did not, pressure mapping
demonserated that patients who developed HAPIs were sig-
nificanely more likely to have had unsuccessful repositioning
effores prior to HAPI development, defined as persiscent high
pressure in at-risk areas despite repositioning (60 vs 17%, re-
spectively; P = .02; Figure 2). Furthermore, on multivariable-
adjusted regression with stepwise inclusion of known
predictors for HAPIs in burn patients {BMI, length of stay,
comorbidities, age, ¥TBSA burned, mobility),'"'? having had
at least 12 hours of sustained pressure loading in one area
significantly increased odds of developing a pressure injury in
that area (adjusted odds ratio 1.3, 95% confidence interval
1.0-1.5, P = .04; Figure 3). It should be noted that patients
who developed HAPIs in the postimplementation cohore
were significantly more likely to have a higher BMI and more
serious burn injures than those who did not (Table 4).

Post-Hoc Power Analyses

Given the rerospective natire of the investigadon, pose-hoc
power analyses were undertaken for the two primary study
objectives. When comparing HAPI incidence in pre- vs
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(A) II

Figure 2. Example of (A) a successful unloading procedure vs {B) an unsuccessful unloading procedure.

Pre-Reposition

Pre-Reposition

Post-Reposition
Post-Reposition

Pressure
Tatle

12:00 12:30 13:00 13:30 14:00 14:30

16:00 16:30 17:00 17:30 18:00 18:30

20:00 20:30 21.00 2130 22.00 22:30 2330
Figure 3. Example of 12 hours of continuous pressure loading in the sacral area, in a patient who developed a stage 2 hospiul-acquircd pressure
injury in this region.

-

H

postimplementation patient cohorts, the effect size (15.8% and n = 65 postimplementation) provided a study power
preimplementation vs 4.6% postimplementation) and the of 0.52 for chi-square analyses. When comparing pressure
available retrospective sample size (n = 57 preimplementation distributions between patients who developed pressure injuries
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Table 4. Patient risk facrors for HAPI in postimplementation
cohore

Mo HAPI HAPI
{n = a0) (n=5) P
Mean BMI {5I7) 29.1{(2.1) 31.20(29) 04
Median %TESA 1'[1.',}1 B} 32(49) 4.9 (5.7) A
Third-degree burn, n (%) 24 (35) 4 (80) .05
Surgical rearment, n (%) 27 (45) 2060) 52
Comorbidides, m (%)
Diabetes 16 (27} 2 40) 52
Hypertension 25 (42) 2 i40) 94
Tobacco hiscory, n (%) 24 (40) 2 (40) 1.0

HAPI, hospatal-acquared pressure inpary; 81X, standard deviation; TR, inter-
quartile range.
Bld valoes are statstically significant { P« (05).

in = 3) vs those who did not (n = 60), the available retro-
spective sample provided a stndy power of 0.8 for adjuseted
multivariable logistic regression.

DISCUSSION

BICU patients are more suscepeible o HAPIs than other
inpatient populadons. This is doe to a2 combination of mul-

tiple clinical risk factors secondary to the burn injury itself,
including poor perfusion, meﬂb]l]ty', and soft tissue edema,

as well as due to clinical rsk facrors as a result of trearment for
the barn injury, such as high-volume resuscitation (which can
worsen edema) and need for frequent surgical debridement.
In such patients, standard precantions for HAPIs, such as pe-
riodic clinical repositioning, may not be sufficient or dinically
feasible, especially in those with more extensive burn injuries.
Therefore, this patient population requires careful, specific
consideration for HAPI prevention and may uniquely benefit
from the implementation of additional rechnologies designed
to avoid HAPIs, such as real-time pressure monicoring,.

Owur resules demonstrated that implementation of real-time
pressure monicoring in the BICU may reduce the incidence of
HAPTs, though this finding did not reach searistical significance
due o our underpowered retrospective study sample. However,
we did find that coses of HAPI-related care in the BICU
decreased significantly in the postimplementation timepoint
and that HAPIs in the posimplementation cohort were sig-
nificantly less likely to be as severe as in the preimplementation
timepoint. These trends were similar to those reported in prior
literature investigating real-time pressure monitoring in the
medical ICU and may reflece improved repositioning efforts
as a resule of real-time pressure monivoring. In face, in a 2013
sarvey of ICU providers, a majority agreed that real-time pres-
sure monitoring increased the efficency of repositioning'® and
prior licerature has also demonstrated that the visnal feedback
provided by these pressure monitoring devices improved pro-
ficiency in preventative repositioning.'* Similarly, in our study,
the implemeneation of pressure monitoring may have helped
to reduce both morbidity and coses of HAPIs in the BICU
by helping to optimize reposidoning efforts in BICU patients.
Furthermore, our data demonstrated that real-time pressure
monitoring had a clinical benefit even in patiens who devel-
oped HAPTs, given that on average patients who developed
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HAPIs in the posimplementation cohort had longer times to
HAPI development than in the preimplemensation cohore.
This suggests that real-time pressure monitoring helped to
slow the HAPI development/progression by minimizing pres-
sure as clinically feasible.

Among patients in our study who developed HAPTs, even
after the implementation of real-time pressure monitoring, we
found that repositioning effores were significanty more likely
to have been unsuccessful. Even though the pressure maps
for these padents demonstrated a change in position, patients
continued to experience high loading pressures in the location
where they evenrually developed a pressure injury. It is possible
that these patients had grearer limitarions resericting adequate
repositioning duoe to their more serious burn injuries. These
patients tended to have higher BMIs, thereby increasing their
baseline risk for pressure injury. Though implementation of
pressure mapping was not able to prevent pressure injury in
these patients, the fact thar these patients continued vo have
sustained pressure loading in areas ac risk for pressure injury,
despite repositioning efforts, may help providers to use such
pressure mapping results to risk-stratify BICU patients even
prior to HAPT development. In such patients, more intensive
HAPT preventon regimens may be necessary and cost-effec-
tive, such as the use nftherapeuuc bed systems prior eo HAPI
development.

Our results hold multiple dinical and economic implications.
As previously mentioned, hospital-acquired complications af-
fect long-term ourcomes in BICU patients.® Thus, real-time
pressure monicoring has the potential to reduce longirudinal
morbidity in this patient population. The use of real-time pres-
sure monitoring o avoid HAPIs and reduce associated costs
of care is especially important in the corrent cose-conscious
healthcare climate. In fact, in Maryland, hospitals with high
rates of hospiral-acquired conditions are monetarily penalized.
Thus, the costs of implementing such preventive technologies,
in addition to seandard clinical ineerventions, especially in
high-risk BICU populations, may be economically beneficial
to hospital systems overall. Furcher investigation of the specific
cose-utiliey of real-time pressure monitoring in BICU patents
is necessary, especially given thar more full-body, real-time
pressure mapping devices are now available on the market.

This study was not withour limitations. First, its recro-
spective design limited exeernal validity and the retrospec-
tive sample size was underpowered to derect significance
for our primary seudy outcome. However, the study sample
was still powered vo detece cerrain HAPI-related differences
as a result of the implementation of pressure monitoring.
Furthermore, this is one of the largest investigations of real-
time pressure monitoring in BICU patients, a pardcularly
vulnerable population for HAPIs. This seudy was also lim-
ited by the availability of study data. Given thar data were
recrospectively colleceed, we could not specifically determine
whether unsuccessful repositdoning efforts in HAPI patients
in the postimplementation cohore were due two clinical
facrors such as the excent of burn injury or due to external
facrors such as patient noncompliance. Fuature prospective,
randomized investigations would help o betver characrerize
the specific risk profile of BICU patients who do not respond
to standard clinical repositioning efforts based on pressure
monitoring data.
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Overall, this study demonstrated that real-time pressure
monitoring can have importane implications for HAPI pre-
vention in BICU patients. Based on the resules of our study,
providers should take extra precautions in BICU patients who
do not respond to repositioning effores based on pressure
monitoring, as these patients may be ar higher risk for HAPISs.
Our study results also highlighted multiple areas for further
investigation. For instance, there is debate in prior literature
regarding optimal repositioning strategies in patients at risk
for HAPIs, including the ideal frequency of repositioning.
Less frequent repositioning has been demonstrated to im-
prove the quality of life of patients as it decreases the interrup-
tion of acrivities of daily living and provides for uninterrupred
sleep time. Less frequent positioning is also associated with
decreased risk of staff injury secondary to a reducion in the
lessened physical burden associated with turning patdents. '=.1¢
In the high-risk BICU populaton, furore multi-site, pro-
spective investigations of real-time pressure monitoring can
help to optimize the use of this technology with regard o
repositioning efficacy and frequency. Such data could be nsed
t0 generate patient-specific repositioning protocols through
live feedback pressure monitoring,.

CONCLUSION

Real-time pressure mapping helped to reduce HAPI-relared
morbidity and costss of HAPI-related care among BICU
patients. By correlating pressure mapping data with the devel-

opment pressure injury, we used the results of our study to de-

termine specific metrics thar confer risk for HAPIs over time. By
doing so, we hoped to help providers risk-stratify BICU patients
for HAPIs using pressure mapping data, in order to help gen-
erate a series of best pracrices with regard ro the use of real-time
pressure monitoring to prevent HAPTs in the BICU population.

Journal of Burn Care & Rescarch
July#Anpuost 2021

I. Warmner |, Ann Rasble M, Hayduk G, Collavo |. Best practices for pressare
ulcer prevention m the bum center. Cnt Care Murs () 20017 ;40:41-8.

2. Ladd 5E, Ekanem Ul Caffrey J. A systemabic review of pressure ulcers
m bum patents: nsk factors, demographics, and treatment modahbes. |
Burn Care Res 201839 Suppl 1:5233 4.

3. Leass GM, Pham TH, Robinson B et al. Pressure nloers and nsk assess-
mient in severe borns. | Bum Care Res 2012;33:619-23.

4. Goodman L, Khemam E, Cacao Fet al. A companson of hospital -acquimed
prossurc inuTies inantensve care and non-intensive care umis: 2 mulkbfac-
cted quality improvement matiatve. BMJ Open Qual 200 8;7 000425,

5. Thabault E. Preventmg presaure mjunes m the acote bum population: the
rode of low air loss. Xerawis 2006;19:1-4.

b, Decter L., Seaton M, Carrougher G et al. Hospital-acquired complicatsons
alter quality of bfe 1 adult bum srvvors: report from a burn: model
systermn. Burns 200945427

7. Gillespae BEM, Chaboyer WE, Mannes E, Kene B, Whitey JA, Thalib L.
Repositiomang for pressare uloor prevention in adults. Cochrane Databasc
Syt Rev 2014201 4:CDO0S95E,

B. Gefen A How much ime does it take to get a pressore uhoer! Integrated
cvidence from human, ammal, and m wtre swdies. Ostomy Wound
Manag 2008;54: 268

9. Alderden ], R.l:lm:lm-dh. I Fepper G, Cumummuns M, Whitney JA. Fusk
factors for injunes among crtical care patients: a systemabic re-
vicw. Int | Mors Sted 2017,71-97-114.

10, Al Aboud AM, Manna B. Wound pressure INjury management. |reasure
Island [ FL): $tatPrarls Publihing; 2018,

11. Kaymer 54, Van(alder CA, Lachenbruch €. Predictors of superfical and
scvere hospatal-acquared pressure injunies: a cros-scctional study wsng
the intcrmational pressure ulcer prevalence TM survey. Int ] Mo Stod
200195094651

12, Latimer 5, Chaboyer W, Thalib L, Mclnnes B, Bocknall T, Gillespie BM.
Pressure injury prevalence and predictors among older adults m the first
36 hours of hospitalisation. | Cln Mues 20092841 19-27.

13, Siddiqu A, Bchrende B, Laflwer M, Craft 5. A continuous bedside pres-
surc mapping system for prevention of pressure uloer development in the
miedical TCU: a retrospective analyss. Wounds 200 3;25:333-9,

4. Gonningherg L, Badth C, Sving E. 5eaffs perceptions of 2 pressare map-
ping system to prevent pressure injones moa hosprtal ward: 2 qualitatve
study. | Nurs Manag 20018;26:140-7.

15, Bergstrom M, Horn S-D, Fapp M ot al. Preventing pressure uleers
a multmite randomized controlled tmal m nursmg homes. Ont Health
Technol Assess Ser 20014;14:1-32.

I, Bach SE, Margolis 13, Shardell M et al. Frequent manual reprsitioning
and incudence of pressare wleers among bed-bound elderly hip fracture
patienis. Wound Repar Begen 20011;19:10-8.



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8

