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GENERAL PURPOSE:

To present a systematic review of the literature assessing the efficacy of monitoring devices for reducing the risk of

developing pressure injuries.

TARGET AUDIENCE:

This continuing education activity is intended for physicians, physician assistants, nurse practitioners, and nurses

with an interest in skin and wound care.

LEARNING OBJECTIVES/OUTCOMES:

After participating in this educational activity, the participant should be better able to:

1. Explain the methodology of the literature review and its results.

2. Discuss the scope of the problem and the implications of the research.

ABSTRACT

OBJECTIVE: To assess the efficacy of monitoring devices for
reducing the risk of developing pressure injuries (PIs).
DATA SOURCES: The authors systematically reviewed the
literature by searching PubMed/MEDLINE and CINAHL databases
through January 2016.
STUDY SELECTION: Articles included clinical trials and cohort
studies that tested monitoring devices, evaluating PI risk factors
on patients in acute and skilled nursing settings. The articles
were scored using the Methodological Index for
Non-randomized Studies.
DATA EXTRACTION: Using a standardized extraction form, the
authors extracted patient inclusion/exclusion criteria, care setting,
key baseline, description of monitoring device and methodology,
number of patients included in each group, description of any
standard of care, follow-up period, and outcomes.
DATA SYNTHESIS: Of the identified 1866 publications, 9 met the
inclusion criteria. The high-quality studies averaged Methodological
Index for Non-randomized Studies scores of 19.4 for clinical trials
and 12.2 for observational studies. These studies evaluated
monitoring devices that measured interface pressure, subdermal
tissue stress, motion, and moisture. Most studies found a
statistically significant decrease in PIs; 2 studies were eligible
for meta-analysis, demonstrating that use of monitoring devices
was associated with an 88% reduction in the risk of developing
PIs (Mantel-Haenszel risk ratio, 0.12; 95% confidence interval,
0.04–0.41; I 2 = 0%).
CONCLUSIONS: Pressure injury monitoring devices are associated
with a strong reduction in the risk of developing PIs. These
devices provide clinicians and patients with critical information to

implement prevention guidelines. Randomized controlled trials
would help assess which technologies are most effective at
reducing the risk of developing PIs.
KEYWORDS: monitoring devices, pressure injuries, pressure
ulcers, prevention, wound care

ADV SKIN WOUND CARE 2016;29:567–74.

INTRODUCTION
Pressure injuries (PIs) are localized damage to the skin and/or

underlying soft tissue usually over a bony prominence. Pressure

injury occurs as a result of intense and/or prolonged pressure or

pressure in combination with friction and shear.1

Pressure injuries significantly contribute to the overall

morbidity and mortality across multiple healthcare settings.

Studies have shown that 3% to 14% of patients develop a PI

during hospitalization, accounting for a large proportion of

the estimated 2.5 million new cases each year in the United

States.2,3 Estimates of the incidence of PI range from 0.4% to

38% in acute care hospitals, 2% to 24% in skilled nursing care

facilities, and 0% to 17% in the home care setting.4 Not all

PIs are preventable, according to the National Pressure Ulcer

Advisory Panel (NPUAP).5

Pressure injury–related wounds increase hospital costs signif-

icantly. In the United States, PI care is estimated near $11 billion

annually, with costs between $500 and $130,000 per patient.3 An

emphasis on PI prevention related to modifiable risk factors

remains critical work. Innovative monitoring devices that alert

healthcare providers to the presence of PI risk factors and facilitate

timely interventions are a cornerstone in avoiding an actual PI.
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Monitoring devices can assess PI risk factors (eg, pressure,

friction/shear, mobility) in real time, providing the potential for

prevention of PI development. With early intervention resulting

from the use of PI-monitoring devices, the quality of care in

healthcare settings could improve. Existing devices involve sup-

port surfaces or dressings designed to relieve pressure between

the patient and the underlying surface to minimize the risk of

inducing tissue ischemia. More recently, devices are now being

used to monitor factors such as motion, heat, and pressure to

change standard-of-care behavior and prevent the development

of PIs. There is a range of devices and tools that can assist with

the prevention and treatment of PIs; however, conclusive

information for PI-monitoring devices that can lead to a change

of behavior after assessing various risk factors is lacking. The

objective of this study was to systematically review and meta-

analyze whether PI-monitoring devices are effective in reducing

the risk of developing PIs. The authors hypothesized that there

have been recent innovations in the use of effective monitoring

devices for PI prevention and wound care.

METHODS

Literature Search
A literature search was performed to identify studies involving

clinical trials of monitoring devices and methods for PI preven-

tion. The PubMed/MEDLINE and CINAHL databases were

searched from January 2005 through January 2016 with the

following keywords: monitor, prevention and control, pressure,

shear forces, moisture, friction, risk assessment scale, and incon-

tinence; these terms were cross-referenced with pressure

injury, pressure sore, pressure ulcer, and bed sore. The MeSH

(Medical Subject Headings) terms and entry terms related to

the keywords were used in this comprehensive literature

review. The language of publication was limited to English. This

search was supplemented by a review of the reference list of

potentially eligible studies.

Selection Criteria
Clinical trials and cohort studies of monitoring devices that

evaluated PIs (ulcers) and risk factors (pressure, friction/shear

forces, moisture/incontinence, mobility, nutrition) on people

of any grade in any setting were included in this study. The

authors’ exclusion criteria included case reports; conference ab-

stracts; cross-sectional studies; ecological studies; the following

intervention groups: monitoring of variables other than PI risk

factors, pressure-relieving support surfaces without risk factor

monitoring, risk assessment scales without risk factor monitor-

ing, and any other management/treatment group without risk

factor monitoring; and publications written in a language other

than English.

Three reviewers independently screened titles, and 2 reviewers

independently screened abstracts and full texts for selection. Full

articles were retrieved and examined when the abstracts did not

provide enough information for a definite decision. When the

2 reviewers were not in agreement, a third investigator was

included, and consensus was reached after discussion.

Primary Predictor Variable and Outcome
The primary predictor variable was the use of monitoring de-

vices for patients who were at risk of developing PIs. The pri-

mary outcome measure was the incidence of PIs. The secondary

outcome was the cumulative overall incidence of PIs, stage of

PIs, risk factors leading to the development of PIs, and related

complications.

Data Extraction
A standardized data extraction form was used to record the

following information regarding each included study: patient

inclusion/exclusion criteria, care setting, key baseline variables

(age, sex, baseline risk, baseline area of existing injuries), de-

scription of monitoring device and methodology, number of

patients included in each group, description of any standard

of care, follow-up period, outcomes (development of PIs, stage

of PIs, risk factor levels, related complications), monitoring de-

vice adverse effects, and acceptability/reliability of equipment,

if reported.

Risk of Bias in Individual Studies
The methodological and reporting quality of each study was

appraised by a single reviewer and checked by a second re-

viewer using the Methodological Index for Non-randomized

Studies (MINORS) instrument. For noncomparative studies,

the MINORS score ranges from 1 to 16, and an article with a

score of greater than 12 is considered high quality. For com-

parative studies, the MINORS score ranges from 1 to 24, and an

article with a score of greater than 18 is considered high quality.

Statistical Analysis
Data from studies that reported on PI incidence as an outcome

were included for meta-analysis to obtain a pooled estimate

of the association between the use of monitoring devices and

the risk of developing PIs. Stata v13.1 (StataCorp LP, College

Station, Texas) was used. Results were assessed using Mantel-

Haenszel risk ratios with 95% confidence intervals. The authors

used random-effects or fixed-effects models as appropriate

according to the heterogeneity of study settings, outcomes,

patients, and interventions. The authors calculated statistical

heterogeneity using inconsistency statistics (I2); an I2 value of

50% or more represented substantial heterogeneity. They cal-

culated the ‘‘number needed to treat’’ for a better understanding
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of treatment value to both the clinical and quality-of-life out-

comes at a population level.

RESULTS
A total of 1866 publications were initially identified in the liter-

ature search, with an additional 19 identified through references

of key articles. After removal of duplicate articles (342), exclu-

sion of irrelevant titles or abstracts (1487), and reading the full

texts of the remaining 56 retrieved articles, 9 articles with a total

of 1270 patients met inclusion criteria (Figure 1).

Four of the studies were prospective controlled trials, 1 study

was a retrospective controlled trial, and the remaining 4 studies

were prospective observational studies (Table 1).6–14 All of the

studies demonstrated high methodological quality, with an

average MINORS score of 19.4 for clinical trials and 12.2 for

observational studies.

The primary outcomes varied among the 9 articles, including

the number of new PIs developed and the amount of various

measurements, such as peak interface pressures, deep muscle

stresses, and motion to several biophysical measures, such

as epidermal hydration, erythema (superficial reddening of the

skin), melanin, and lipids.

Some instruments determine when risk factors have exceeded

certain thresholds and subsequently notify either the patient or

healthcare professional.8 Other devices simply provide a visual

tool, such as a pressure map, for the healthcare professional to

utilize when repositioning each patient.6,9–14 A few other in-

cluded studies did not share the device measurements with patients

or healthcare professionals. There seemed to be a clear emphasis

on devices that are placed on, or embedded within, beds or

wheelchairs.6,8–13 Other included devices were external sensors that

could be placed onto the patient’s body and evaluate various risk

factors, including moisture/incontinence and motion.7

Most studies found a strong decrease in PI incidence or

peak pressure, or an increase in the particular study’s favored

outcomes (such as the rate of patient turns or amount of

pressure reduction). Borzdynski et al7 found significant posi-

tive correlations between visual inspection (using the Norton

Risk Assessment Scale) and objective inspection (using a skin

monitoring device) for epidermal hydration and erythema, which

are both PI risk factors. Chenu et al8 found a strong associa-

tion between the use of a pressure-sensing mat placed on a

wheelchair along with a tactical relaying unit and large reduc-

tions of pressure volume. They found that higher initial pres-

sure volumes resulted in a greater decrease in pressure following

use of the device.8 In a prospective clinical study, Zimlichman

et al13 determined that motion level scores from a piezo-

electric sensor placed under the bed have high positive cor-

relations with several different components of the Norton

Scale: physical condition, activity level, level of mobility, and

incontinence. In another prospective clinical study, Sakai et al10

found, using an interface pressure sensor built into a mattress,

that patients who developed PIs were subject to high interface

pressures (>100 mm Hg) for a mean of 8 hours, whereas

patients subjected to only 4.5 hours did not develop PIs.

Finally, Linder-Ganz et al14 found that mean peak subdermal

tissue stresses were estimated to be 3 to 5 times greater in

subjects with spinal cord injury than without. This prospective

clinical study showed that estimations via the Finite Element

Analyses method can help change posture behavior to reduce

the risk of developing PIs.14 Behrendt et al6 found that there

was a significant reduction of 81.25% in the development of

new and low-staged PIs when using a pressure-monitoring

device placed on top of a bed. Siddiqui et al12 also observed a

significant reduction of 94% in the development of new and

low-staged PIs with the use of a pressure-monitoring device

placed on top of a bed. In a prospective clinical trial, Scott and

Thurman11 discovered that the use of a pressure-sensing mat

on the bed along with a visible pressure map led to a mean peak

Figure 1.

PREFERRED REPORTING ITEMS FOR SYSTEMATIC

REVIEWS AND META-ANALYSES (PRISMA) STATEMENT

OF SEARCH RESULTS

ADVANCES IN SKIN & WOUND CARE & VOL. 29 NO. 12 570 WWW.WOUNDCAREJOURNAL.COM

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.

http://WWW.WOUNDCAREJOURNAL.COM


pressure reduction of 31 mm Hg. In another prospective clinical

trial, Motamedi et al9 found an increase in the number of turns

per hour after nurses observed the pressure map data from the

sensors placed on top of the bed. The use of the pressure map

in repositioning led to 0.491 (SD, 0.271) turns per hour, and the

lack of pressure map data led to 0.327 (SD, 0.235) turns per hour.9

Of the 9 studies included in this review, only 2 cohort studies

presented the same primary outcomes. Two studies were in-

cluded in the meta-analysis of the primary outcome of incidence

of PI, with 520 patients allocated to the PI-monitoring device

group and 529 patients to the standard of care control group.6,12

The groups’ total sample size of 1049 patients was used to per-

form the meta-analysis. Both articles had homogenous patient

groups and reported outcomes of the number of new PIs de-

veloped. Therefore, the authors used a fixed-effects model for

the meta-analysis, which demonstrated that use of monitoring

devices was associated with a statistically significant reduction

of 88% in the risk of developing PIs (Mantel-Haenszel risk

ratio, 0.12; 95% confidence interval, 0.04–0.41; I2 = 0%). The

number needed to treat ranged from 21 to 26. The summary of

the authors’ meta-analysis data is shown in Table 2, with a

corresponding forest plot in Figure 2.

DISCUSSION
The purpose of this study was to determine whether pressure-

monitoring devices decrease the risk of developing PIs in healthcare

settings. The authors hypothesized that by providing clinicians

and patients with critical early identification and evaluation of

Table 1.

KEY CHARACTERISTICS OF INCLUDED ARTICLES

Article Study Design Monitoring Device
Measurement
Feedback to: n Primary Outcome

MINORS
Score

Behrendt et al
6

Prospective

controlled study

Pressure-sensing

mat on bed

Healthcare provider 422 No. of new HAPUs

developed

22/24

Borzdynski et al
7

Prospective

controlled study

Portable skin monitor Data not shared 38 Measurements of epidermal

hydration, melanin,

erythema, and lipids

12/16

Chenu et al
8

Prospective

controlled study

Pressure-sensing

mat on wheelchair

Patient 24 Amount of reduction in

overpressure

19/24

Linder-Ganz et al
14

Prospective

controlled study

Personalized FE

models

Data not shared 6 Interface pressure for FE

analyses of deep muscle

stresses

18/24

Motamedi et al
9

Prospective

clinical study

Pressure-sensing

mat on bed

Healthcare provider 9 Rate of patient turns 19/24

Sakai et al
10

Prospective

clinical study

Pressure sensor built

into mattress

Data not shared 30 No. of newHAPUsdeveloped

and interface pressure

13/16

Scott and Thurman
11

Prospective

clinical study

Pressure-sensing

mat on bed

Healthcare provider 10 Peak interface pressures 13/16

Siddiqui et al
12

Retrospective

controlled study

Pressure-sensing

mat on bed

Healthcare provider 627 No. of new HAPUs

developed

19/24

Zimlichman et al
13

Prospective

clinical study

Piezoelectric sensor

placed under bed

Data not shared 116 Motion data 12/16

Abbreviations: FE, finite element; HAPUs, hospital-acquired pressure ulcers; MINORS, Methodological Index for Non-randomized Studies.

Table 2.

META-ANALYSIS RESULTS

Study Risk Ratio
95% Confidence
Interval % Weight

Siddiqui et al
12

0.22 0.049–0.992 37.96

Behrendt et al
6

0.066 0.009–0.495 62.04

Mantel-Haenszel

pooled risk ratio

0.124 0.038 0.407 100

Heterogeneity X2
2 = 0.93, P = .335.

I2 (variation in risk ratio due to heterogeneity) = 0.0%.
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the patient’s real-time risk factors and encouraging the execution

of PI prevention guidelines, PI-monitoring devices might de-

crease patients’ risk of developing PIs. Through a scientific sys-

tematic review, all studies pertaining to the efficacy of monitoring

devices in addressing and preventing PIs were identified and as-

signed a MINORS score. All studies included reported a significant

reduction in the risk factors for and/or the incidence of PIs. The

authors’ meta-analysis showed that the risk of developing new

PIs with the use of monitoring devices may be 88% lower than

without the use of monitoring devices.

The types of monitoring devices used in the studies reviewed

included pressure-sensing mats placed on beds or wheelchairs,

and a skin care device with sensor technology.6–8,11,12 Based on

these results, pressure-monitoring devices may be an effective

method of preventing PIs.

More literature has focused on PI prevention following the

2008 Centers for Medicare & Medicaid (CMS) nonpayment

policies regarding hospital-acquired pressure ulcers (HAPUs

[CMS terminology is HAPUs prior to NPUAP 2016 terminology

changes]).15 In response to the CMS economic policy incentives,

more than 200 university hospitals have improved PI prevention

efforts as shown by the significant decrease in HAPU incidence

rates since the CMS nonpayment policy was implemented.16

A previous cost-benefit analysis showed that preventive care

of HAPUs not only decreased incidence and prevalence, but

also led to lower expenditures and higher quality-adjusted

life-years.17

Conventional PI prevention interventions aim to reduce either

the magnitude or the duration of pressure. Support surfaces,

positioning devices, and correct postures address the pressure

magnitude, and repositioning, weight shifting, and active sur-

faces decrease duration of pressure.18 Another common preven-

tion technique includes frequent repositioning that involves

lateral tilt and head elevation. However, Nanjo et al19 suggested

that these techniques may actually cause, instead of prevent,

sacral skin ‘‘leaf-type’’ PIs in ICU patients.

Recently, pressure-monitoring devices have been imple-

mented in an attempt to objectively target and prevent PIs.

Most of these devices incorporate pressure sensor mapping

on patient beds and/or wheelchairs. This is a beneficial ad-

junct in PI prevention, especially for immobile and cognitively

unaware patients. The care staff is alerted, and reminded, that

timely pressure relief and redistribution are necessary. Therefore,

these devices have the potential to reduce the incidence of PI

development. One limitation is that current monitoring devices

address pressure, which is only one of the numerous risks re-

sponsible for PI development. Device limitations are noted in the

inability to address other modifiable risk factors, such as skin

care, moisture level, microclimate, or nutrition. Other limitations

involve the caregiver’s response to the actual device alert, in-

cluding available resources, protocols, staff experience, and

overall quality of care execution. Although pressure recogni-

tion and management represent a single effort in PI reduction,

an approach addressing the multiple causes of PI development

could prove a more reliable and successful tool.

When implementing PI prevention protocols, it is important to

incorporate evidence-based practice protocols. Five quality improve-

ment (QI) interventions have been shown to be clinically effective

in reducing Stages 3 and 4 HAPU incidence rates: leadership

initiatives, visual tools, HAPU staging, skin care, and nutrition.3 The

last 3 QI interventionsVHAPU staging, skin care, and nutritionV

are considered part of the set of recommended evidence-based

Figure 2.

FOREST PLOT OF META-ANALYSIS DATA
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practices by the NPUAP to prevent HAPUs and should be con-

sidered when developing new PI-monitoring devices.20

The authors’ literature search focused on actual monitoring devices

rather than preventive PI devices. Of the 9 studies that met the

inclusion criterion, only 2 studies used the same primary out-

comes and were cohort studies with large sample sizes (n > 100).

Although this meta-analysis demonstrated a significant decrease

in PI incidence, this estimate is based on 2 observational studies

conducted in very similar sets of patients and identical settings,

providers, and interventions. This field lacks high-quality studies

to investigate whether this association is truly causal or if it may

have resulted from bias or confounding. An expanded evidence

base may also help recommend predictively valid risk factors.

Well-controlled, large, prospective cohort studies or random-

ized controlled trials are needed to evaluate the efficacy of PI-

monitoring devices. Although not included in this study’s inclusion

criteria, a cost-benefit analysis of the pressure-monitoring devices

should also be considered when evaluating its efficacy. None of the

studies reviewed assessed the cost-benefit of the pressure-monitoring

device; however, it is important to assess cost when implementing

a device as part of a prevention protocol in clinical practice.

The future of PI prevention may lie in the integration of tech-

nology and preventive care. Although some medical centers are

incorporating pressure-monitoring devices into their prevention

protocols, most devices display only pressure areas and remind

nurses to reposition the patient. A PI prevention device is needed

to not only alert and monitor, but also to actively prevent the

development of PIs by integrating a response to the identified

risk factors. The authors suggest that a device that could address

the 5 QI interventions and identify underlying causes would be

more effective in decreasing PI incidence.

LIMITATIONS
As with all meta-analyses, the most significant limitation is the

included studies. Although all were high quality as determined

by the MINORS scoring system, they were all observational studies,

with no randomized controlled trials available in the literature to

review. Differences between patient populations and classification

of PIs and related complications between publications further limit

this review. Another limitation is that not all available monitoring

devices are studied or discussed in publications. In addition, a few

monitoring devices have formal evaluations for efficacy that are

available in the literature. This systematic review also limited the

inclusion criteria to study publications in only English.

CONCLUSIONS

Based on systematic review and meta-analysis, the current liter-

ature demonstrates that PI-monitoring devices are associated

with a strong reduction in the risk of developing PIs. These

devices provide clinicians and patients with critical informa-

tion to implement prevention guidelines. Randomized con-

trolled trials would help assess which technologies are most

effective at reducing the risk of developing PIs.

PRACTICE PEARLS

REFERENCES
1. National Pressure Ulcer Advisory Panel 2016. www.npuap.org. Last accessed May 2, 2016.

2. Ireland AW, Kelly PJ, Cumming RG. Risk factor profiles for early and delayed mortality after

hip fracture: analyses of linked Australian Department of Veterans’ Affairs databases. Injury

2015;46:1028-35.

3. Padula WV, Makic MB, Mishra MK, et al. Comparative effectiveness of quality im-

provement interventions for pressure ulcer prevention in academic medical centers in

the United States. Jt Comm J Qual Patient Saf 2015;41:246-56.

4. National Pressure Ulcer Advisory Panel Board of Directors, Cuddigan J, Berlowitz DR,

Ayello EA. Pressure ulcers in America: prevalence, incidence, and implications for

the future. National Pressure Ulcer Advisory Panel. Adv Skin Wound Care 2001;14:

208-15.

5. Black JM, Edsberg LE, Baharestani MM, et al. Pressure ulcers: avoidable or unavoidable?

Results of the National Pressure Ulcer Advisory Panel Consensus Conference. Ostomy

Wound Manage 2011;57:24-37.

6. Behrendt R, Ghaznavi AM, Mahan M, Craft S, Siddiqui A. Continuous bedside pressure

mapping and rates of hospital-associated pressure ulcers in a medical intensive care

unit. Am J Crit Care 2014;23:127-33.

7. Borzdynski CJ, McGuiness W, Miller C. Comparing visual and objective skin assessment

with pressure injury risk. Int Wound J 2015;13:512-8.

8. Chenu O, Vuillerme N, Demongeot J, Payan Y. A wireless lingual feedback device to

reduce overpressures in seated posture: a feasibility study. PLoS One 2009;4(10):

e7550.

9. Motamedi SM, de Grood J, Harman S, et al. The effect of continuous pressure monitoring on

strategic shifting of medical inpatients at risk for PUs. J Wound Care 2012;21:517-8, 520,

522 passim.

10. Sakai K, Sanada H, Matsui N, et al. Continuous monitoring of interface pressure distribution

in intensive care patients for pressure ulcer prevention. J Adv Nurs 2009;65:809-17.

11. Scott RG, Thurman KM. Visual feedback of continuous bedside pressure mapping to

optimize effective patient repositioning. Adv Wound Care (New Rochelle) 2014;3:376-82.

12. Siddiqui A, Behrendt R, Lafluer M, Craft S. A continuous bedside pressure mapping

system for prevention of pressure ulcer development in the medical ICU: a retrospective

analysis. Wounds 2013;25:333-9.

13. Zimlichman E, Shinar Z, Rozenblum R, et al. Using continuous motion monitoring

technology to determine patient’s risk for development of pressure ulcers. J Patient Saf

2011;7:181-4.

14. Linder-Ganz E, Yarnitzky G, Yizhar Z, Siev-Ner I, Gefen A. Real-time finite element

monitoring of sub-dermal tissue stresses in individuals with spinal cord injury: toward

prevention of pressure ulcers. Ann Biomed Engin 2008;37:387-400.

& This study reports that the use of current monitoring devices is

associated with an 88% reduction in the risk of developing PIs.

& These devices provide clinicians and patients with critical

information to successfully implement prevention guidelines.

& Future monitoring devices should monitor risk factors, alert

healthcare providers, and actively respond to identified risk factors.

& A cost-effectiveness analysis of monitoring devices must be

taken into account to ensure the best possible integration of

the technology into prevention protocols.

ADVANCES IN SKIN & WOUND CARE & DECEMBER 2016573WWW.WOUNDCAREJOURNAL.COM

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.

www.npuap.org
http://WWW.WOUNDCAREJOURNAL.COM


15. Padula WV, Gibbons RD, Valuck RJ, et al. Are evidence-based practices associated

with effective prevention of hospital-acquired pressure ulcers in US academic medical

centers? Med Care 2016;54:512-8.

16. Padula WV, Makic MB, Wald HL, et al. Hospital-acquired pressure ulcers at academic

medical centers in the United States, 2008-2012: tracking changes since the CMS

nonpayment policy. Jt Comm J Qual Patient 2015;41:257-63.

17. Padula WV, Mishra MK, Makic MB, Sullivan PW. Improving the quality of pressure ulcer

care with prevention: a cost-effectiveness analysis. Med Care 2011;49:385-92.

18. Sprigle S, Sonenblum S. Assessing evidence supporting redistribution of pressure for

pressure ulcer prevention: a review. J Rehab Res Dev 2011;48:203-13.

19. Nanjo Y, Nakagami G, Kaitani T, et al. Relationship between morphological characteristics

and etiology of pressure ulcers in intensive care unit patients. J Wound Ostomy Continence

Nurs 2011;38:404-12.

20. Padula WV, Mishra MK, Makic MB, Valuck RJ. A framework of quality improvement

interventions to implement evidence-based practices for pressure ulcer prevention. Adv

Skin Wound Care 2014;27:280-4.

CONTINUING MEDICAL EDUCATION INFORMATION FOR PHYSICIANS
Lippincott Continuing Medical Education Institute, Inc. is accredited by the Accreditation

Council for Continuing Medical Education to provide continuing medical education

for physicians.

Lippincott ContinuingMedical Education Institute, Inc. designates this journal-based CME activity

for a maximum of 1 AMA PRA Category 1 CreditTM. Physicians should only claim credit

commensurate with the extent of their participation in the activity.

PROVIDER ACCREDITATION INFORMATION FOR NURSES
Lippincott Williams &Wilkins, publisher of the Advances in Skin &Wound Care journal, will award

2.0 contact hours for this continuing nursing education activity.

LWW is accredited as a provider of continuing nursing education by the American Nurses

Credentialing Center’s Commission on Accreditation.

This activity is also provider approved by the California Board of Registered Nursing, Provider

Number CEP 11749 for 2.0 contact hours. LWW is also an approved provider by the District of

Columbia, Georgia, and Florida CE Broker #50-1223. Your certificate is valid in all states.

OTHER HEALTH PROFESSIONALS
This activity provides ANCC credit for nurses and AMA PRA Category 1 CreditTM for MDs and

DOs only. All other healthcare professionals participating in this activity will receive a certificate

of participation that may be useful to your individual profession’s CE requirements.

CONTINUING EDUCATION INSTRUCTIONS

&Read the article beginning on page 567. For nurses who wish to take the test for CE contact

hours, visit www.nursingcenter.com. For physicians, who wish to take the test for CME credit,

visit http://cme.lww.com.

&You will need to register your personal CE Planner account before taking online tests. Your planner

will keep track of all your Lippincott Williams & Wilkins online CE activities for you.

& There is only one correct answer for each question. A passing score for this test is 13 correct

answers. If you pass, you can print your certificate of earned contact hours or credit and access

theanswerkey.Nurseswho fail have theoptionof taking the test again at noadditional cost.Only the

first entry sent by physicians will be accepted for credit.

Registration Deadline: December 31, 2018 (nurses); December 31, 2017 (physicians).

PAYMENT AND DISCOUNTS

& The registration fee for this test is $21.95 for nurses; $22 for physicians.

For more than 149 additional continuing education articles related to Skin and Wound Care topics,
go to NursingCenter.com/CE.

ADVANCES IN SKIN & WOUND CARE & VOL. 29 NO. 12 574 WWW.WOUNDCAREJOURNAL.COM

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.

http://NursingCenter.com/CE
http://WWW.WOUNDCAREJOURNAL.COM

