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The incidence and prevalence of medical device-related pressure injuries in intensive

care: A systematic review

ABSTRACT

Objective

The objective of this review was to synthesize the literature and evaluate the incidence,
prevalence and severity of medical device-related pressure injuries in adult intensive care

patients.

Research methodology

Electronic databases and additional grey literature were searched for publications between
2000 and 2017. Outcome measures included cumulative incidence or incidence rate, point
prevalence or period prevalence as a primary outcome and the severity and location of the
pressure injury as secondary outcome measures. Included studies were assessed for risk of
bias using a nine-item checklist for prevalence studies. The heterogeneity was evaluated

using /7 statistic.

Results

Thirteen studies were included in this review. Prevalence was reported more frequently than
incidence. Pooled data demonstrated a high variation in the incidence and prevalence rates
ranging from 0.9% to 41.2% in incidence and 1.4% to 121% in prevalence. Heterogeneity
was high. Mucosal pressure injuries were the most common stage reported in the incidence
studies whereas stage 2 followed by stage 1 were most commonly reported in the prevalence
studies. In the incidence studies, the most common location was the ear and in the prevalence

studies it was the nose.



Conclusion

While medical device-related pressure injuries are common in intensive care patients, it is an
understudied area. Inconsistency in the staging of medical device-related pressure injuries,
along with variations in data collection methods, study design and reporting affect the
reported incidence and prevalence rates. Standardisation of data reporting and collection

method is essential for pooling of future studies.

Keywords: Critical care; incidence; device-related; pressure injury; prevalence; systematic

review.

Key points

e MDRPIs are an emergent and evolving area. They are understudied even though they
are common in the intensive care setting.

e There is a high variation in the incidence and prevalence rates of MDRPIs reported on
studies examining adult patients in intensive care.

e The most common anatomical locations for MDRPIs in intensive care patients were
the nose, ear and oral cavity, primarily caused by oxygen tubing, nasogastric tubes
and endotracheal tubes.

e There is a lack of standardised data collection methods, study design, sample size,
reporting, and staging of MDRPIs.

e To the best of our knowledge this is the first review to synthesize data on the

prevalence and incidence of MDRPIs in intensive care settings.



INTRODUCTION

Pressure injuries (PIs), also referred to as pressure ulcers, are a serious clinical problem and
pose a significant burden on the individual and the healthcare system.!* Evidence shows that
PIs account for 1.9% of public health expenditure in Australia, totalling $983 million per
annum related to treatment costs and prolonged hospital stay.® In the United States, PIs cost
$2.1 billion per year* and in the UK, £2.1 billion per year.’ Patients who develop a PI in
hospital are more likely to have a longer stay than those who do not. **'PIs cause pain,

physical disability such as immobility, and impact on an individual psychologically.!-*®

Patients in intensive care are at high risk of developing a PI due to immobility, sedation
(inability to report pressure or discomfort), and the essential use of medical devices for
treatment.”!! Medical devices can cause heat, humidity and pressure between the device and
the patient’s skin, predisposing the patient to develop a medical device-related pressure injury
(MDRPI).'? Although medical devices are a heterogeneous group of varied devices serving
varied purposes and located on different parts of the body, the commonality is that all devices
are placed over soft tissues and potentially cause pressure or friction related injuries. Patients
who have a medical device are 2.4 times more likely to develop a PI than those without a

device.!?

MDRPIs can occur on any anatomical location where the medical device is in contact with
the skin. The most frequent locations reported are on the face, neck, ear and
extremities.!®!*!* Commonly reported medical devices that cause PIs include splints,
braces!>!¢ ETT (endotracheal tubes),'®!>!” NGT (nasogastric tubes),'* oxygen tubing,'®

14,18

compression stockings and CPAP (continuous positive airway pressure).' Prevention of

MDRPIs includes repositioning, regular skin inspection under the device and correct sizing of



the device. Some pressure redistributing dressings have been shown to reduce MDRPIs,*
Zhowever, there is limited evidence to support the use of dressings under medical devices to

prevent Pls.

The incidence and prevalence of MDRPIs varies widely depending on the population (adult
or paediatric), type of device and the setting. Over the past decade, several studies have
reported MDRPI incidence and prevalence. Published prevalence and incidence rates have
been largely variable. Reliable estimates of the incidence and prevalence of MDRPIs are
important for (i) evaluating the extent of the problem globally and (ii) informing healthcare
organisations for policy and guideline development. To date, there has been no formal
attempt to systematically review published literature reporting the incidence and prevalence
of MDRPIs. Therefore, a systematic review of the literature regarding the incidence,
prevalence and severity of MDRPIs in patients in intensive care settings, and the evaluation
of the quality of all studies is warranted. The objective of this review was to synthesize the
literature and evaluate the incidence, prevalence and severity of MDRPIs in adult intensive
care patients. Pooling of such data is necessary to monitor trends in PIs, causes, aetiology and

to make recommendations for future research.

Review question(s)
1. What is the incidence or prevalence of MDRPIs in patients in adult intensive care
units (ICUs)?
2. What is the incidence or prevalence of each stage of MDRPIs in patients in adult
ICUs?
3. What are the most common anatomical locations of MDRPIs occurring in patients in

adult ICUs?



METHODS

To reflect best practice and transparency in reporting, this review was developed according to
the recommendations described in the Preferred Reporting Items for Systematic Reviews and
Meta-analysis (PRISMA) guideline.”*** The systematic review protocol was registered in the
international prospective register of systematic reviews (PROSPERO)* (2017:

CRD42017078757).

Search strategy

An initial search strategy was established in consultation with a university librarian based on
identified key words and MeSH terms for MDRPIs (Appendix 1). The words were combined
with different Boolean operators, searching title and keywords. To maintain recency, only
studies published from 2000 were considered. The lead author (MBJ) searched electronic
databases which included Medical Literature Analysis and Retrieval System Online
(MEDLINE), Excerpta Medica dataBASE (EMBASE), Cumulative Index of Nursing and
Allied Health Literature (CINAHL), Scopus, Web of Science and the Cochrane Library.
Additional grey literature, such as dissertations, theses, conference proceedings, publications
from national bodies, works indexed in ProQuest, and Google Scholar search results were

also examined.

Selection of studies

Each search was limited to English, Spanish and Chinese studies reporting the incidence,
prevalence and severity of MDRPIs in patients in adult ICUs. Spanish and Chinese studies
were chosen because translation could be performed by research colleagues. Three reviewers

(MBYJ, FC, TW) screened study titles and abstracts against the eligibility criteria (Table 1).



Table 1. Eligibility criteria

Characteristics  Criteria

Study Design Observational, cross-sectional, cohort, case-control intervention
studies, pre and post design, systematic reviews and meta-analyses
(randomised control trials, single and multiple arm and quasi-
experimental studies have been excluded because they focus on the
effect of an intervention).

Population Includes patients in adult intensive care unit/service.

Exposure The prevalence and incidence of medical device-related pressure
injuries in patients in the adult intensive care unit/services.

Outcomes Primary

1. Incidence rate of medical device-related pressure injuries in adult
intensive care unit/services.

2. Point prevalence of medical device-related pressure injuries in
adult intensive care unit/services.

3. Period prevalence of medical device-related pressure injuries in
adult intensive care unit/services.

Secondary

1. Severity of the injury (reported stage).

2. Anatomical location of the pressure injury.
3. Device attributed to the injury.

Five reviewers (MBJ, FC, TW, MLai, KW) independently assessed full-text studies identified

during the screening process for their suitability for inclusion. Discrepancies were resolved

by discussion and consensus. Figure 1 shows a PRISMA diagram of the study selection

process.



Records identified through database and other sources of
searching (N = 952)

. CINAHL: 283

. Embase: 76

. MEDLINE: 57

. ProQuest: 279

. Scopus: 104

. Web of Science: 60

. Additional records identified through other sources: 93

\/

Records after duplicates removed

(N=901)

l

Records screened

Duplicates
(N=51)

(N =901)

Full text articles assessed for
eligibility

Records excluded - did not meet
inclusion criteria (N = 838)

Paediatric, language other than
English, Spanish or Chinese, not
related to medical devices, did not
report prevalence and incidence of
pressure injuries

(N=63)

Full text articles included for
quantitative synthesis

(N =13)

Figure 1. PRISMA flow diagram of the study selection process

Full Text articles excluded with
reasons (N = 50)

Did not report medical devices, did

not report incidence or prevalence

of pressure injuries, case reports,

reports single device only, review
article




Data extraction and risk of bias assessment

Table 2. Risk of bias assessment tool

Risk of bias item

External Validity

Was the study’s target population a close representation of the adult intensive
care population in relation to relevant variables? (Studies in high dependency
units will be excluded).

Was the sampling frame a true or close representation of the adult intensive
care population?

Was some form of random selection used to select the sample, OR, was a
census undertaken? (Check if the study included all intensive care patients
admitted to the intensive care unit during the specified time frame (period/
point) in their sample).

Was the likelihood of non-response bias minimal? (Did the authors describe
the reasons for patient withdrawals appropriately?).

Internal validity

10.

Were data collected directly from the subjects (as opposed to a proxy)? (If
pressure injury outcomes are measured from medical charts/ records, this is
secondary source of data and therefore high risk).

Was an acceptable case definition used in the study? (For example, low risk is
use of clinical practice guidelines for pressure injury identification and
grading).

Was the study instrument that measured the parameter of interest (for example,
clinical practice guidelines for skin assessment for pressure injuries) shown to
have reliability and validity? Were those involved in data collecting trained or
educated in determining and reporting study outcomes?

Was the same mode of data collection used for all subjects?

Was the length of the shortest prevalence period for the parameter of interest
appropriate?

Were the numerator(s) and denominator(s) for the calculation on
prevalence/incidence of MDRPIs appropriate?




Adapted from the quality assessment and risk of bias tool for prevalence studies by
Hoy et al. (2012).26
MDRPIs=Medical device-related pressure injuries

The data extracted were managed in Microsoft Excel. After eligible studies for inclusion
were selected, all reviewers independently extracted data using a standardised data collection
form. Data extraction variables included citation, year, country, study design, aim/purpose,
sample size, sample characteristics, prevalence or incidence, medical devices and pressure
injury staging and locations. All authors critically appraised the methodological quality of
each study with a tool by Hoy et al. (2012)?° (Table 2). This risk of bias assessment tool was
also used recently in a systematic review of the prevalence and incidence of PIs in adult ICU
patients.?” Each item was assigned a score of 1 = Yes or 0 = No. Scores were then summed
across items to produce an overall quality score ranging from 0-10, with risk of bias assessed
as: 8-10 (low) 5-7 (moderate) and 0-4 (high). Disagreements about quality assessment were

discussed until consensus was reached.

Data analysis and synthesis

All data were analysed and synthesized using R version 3.5.0. A meta-analyses on single
proportions using Freeman-Tukey double arcsine transformation was conducted to answer
each of the three review questions, with the proportions defined according to the context of
each question. For research question two, analysis could only be conducted on prevalence as
only one incidence study reported staging. The prevalence and incidence rate estimates from
studies were pooled and calculated using the mixed effect model to account for (1)

heterogeneity and (ii) the small number of studies. A fixed effect model was used when the



heterogeneity was sufficiently low. Further, the incidence and prevalence figures are reported
with corresponding standard error and 95% confidence intervals using the exact binomial
method as described by Clopper and Pearson.?® Statistical heterogeneity between studies was
assessed using /7 statistic. A value of 25% indicates low heterogeneity, 50% moderate
heterogeneity and 75% high heterogeneity.” For intervention studies, a measure of
intervention effects was calculated for each study using a risk ratio (RR). The incidence

ranged from 0.69% to 8.33%.°

RESULTS

Thirteen studies met the inclusion criteria and were included in this review (Table 3). The
risk of bias for the individual studies are shown in Table 4. The studies were conducted from
2007 to 2017. Most of the prevalence studies used a cross-sectional design (N = 5). Incidence
studies included, prospective observational (N = 2), before and after design and retrospective
data analysis (each N = 2). With regards to quality assessment, nine were classified as having
low risk of bias and four were classified as having moderate risk of bias. Moderate risks of
bias items were common for item 2 (target population), item 3 (random selection or census
undertaken of ICU patients in the specified time frame), item 4 (efforts to reduce potential
bias) and item 6 (case definition). Three of the studies'>!”*! had disparities between reported
MDRPI numbers in figures or tables and text and/or disparity between numbers and
percentages. The primary authors were contacted for clarification and additional information,
however, no authors responded to the request. Several studies!!*!-**did not report stages of
MDRPIs which could not be included in the analysis of the incidence or prevalence of each

stage of MDRPI.
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Table 3. Summary of included studies (N = 13)

First Country Study design Study Type Setting Overall Overall MDRPI  Sample size Medical device (N) Bias
Author MDRPI prevalence %
(Year) incidence %  (N)
(N)

Amirah®® Saudi Retrospective, Prevalence 116 beds, four 29.7% (128) 431 ETT (47), Foley catheter Moderate
(2017) Arabia cross-sectional ICUs (47), NGT (16), neck collar

(12), traction (2), other (4)
Barakat- Australia Prospective Incidence 50 bed ICU 0.9% (34) 3730 ETT (10), O? tubing (9), anti- Low
Johnson observational (per OBD) embolism stocking (4), NGT
(2017)"° (3), CPAP (3), saturation

probe (2), nasal prong (2),

epistaxis balloon (1)
Black USA Retrospective, Prevalence Medical-surgical 1.9% (39) 2079 Not reported Low
(2010)"? cross-sectional ICU
Cooper USA Cross-sectional ~ Prevalence Cardiac surgery 9.0% (12) (2012) 134 (2012)  Salem pump (4), tracheal Moderate
(2015)% ICU flange (3), ETT (3), urinary

1.5% (2) (2013) 135 (2013)  catheter (1), CPAP (1),
surgical bra (1), nasal cannula
1.4% (2) (2014) 141 (2014) (1), FMS (1), SCD (1)

Coyer Australia Cross-sectional ~ Prevalence Australia (36 bed 4.1% (20) 483 NGT (8), ETT (7), O’ tubing  Low
(2014)" and USA general ICU) (2), tracheal tube (2), rectal

thermometer probe (1)

USA (77 beds,
five ICUs)
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Table 3. Summary of included studies (N = 13) continued

First Country Study design Study Type Setting Overall Overall MDRPI  Sample size Medical device (N) Bias
Author MDRPI prevalence (%)
(Year) incidence
(%0)
Coyer Australia Before and after Incidence 36 bed general Control 102 Control - NGT (22), ETT Low
(2015)*7 ICU 41.2% (42) (control) (16) O* tubing (1) pulse
oximetry (1), restraint (1),
Intervention 105 plastic needle hub (1)
14.3% (15) (interventio
n) Intervention - ETT (9), NGT
(4), O? tubing (2)
Coyer Australia Secondary data  Prevalence 18 hospitals 7.1%21)* 296 Not reported Low
(2017)% analysis (Five level 1
ICUgs, eight level
II ICUs, and five
level 111 ICUs)
Guimil Spain Prospective Prevalence 12 bed ICU 9% (46) 511 ETT (23), NGT (19), Other Moderate
(2007)*! cohort 4)
Hanonu Turkey Prospective Prevalence Five ICUs 121% (211) 175 ETT (95), CPAP (22), Low
(2016)" review saturation probes (17), O*

mask (15), nasal cannulas
(14), NGT (10), ECG leads
(7), anti-embolism stockings
(5), vascular lines (3), Foley
catheter (6), BP cuff (2),
ECG electrodes (2), other

(13)
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Table 3. Summary of included studies (N = 13) continued

First Country Study design Study Type Setting Overall Overall MDRPI  Sample size Medical device (N) Bias
Author MDRPI prevalence (%)
(Year) incidence
(%0)
Hobson USA Observational Prevalence 49 beds, 3 3% (54) 1787 Compression stockings (40), Low
(2017)"® surgical ICUs medical devices that were not
compression stockings (14)
De Brazil Cross-sectional ~ Prevalence 37 beds, four 3.4% (1) 29 Not reported Moderate
Medeiros ICUs
(2017)%®
Swafford USA Retrospective Incidence 12 bed, 2% (9) 461 (2011)  Not reported Low
(2016)** data analysis combined (2011) 434 (2012)
medical/surgical  0.7% (3) 563 (2013)
ICU (2012)*
0.4% (2)
(2013)*
Tayib Saudi Prospective, Incidence Two 24 bed 9.5% (8) 84 Not reported Low
(2016)** Arabia observational ICUs

*Prevalence/incidence rate was calculated using the number of patients with MDRPI instead of the number of MDRPI as this data was not reported by the authors.
Abbreviations: BP (blood pressure), CPAP (continuous positive airway pressure), ECG (electrocardiography), ETT (endotracheal tube), FMS (fecal management system), ICU
(intensive care unit), NGT (nasogastric tube), O* (oxygen), OBD (occupied bed days), SCD (sequential compression device).
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Table 4. Risk of bias for individual studies (N = 13)

External validity Internal validity Overall bias rating
(Low/moderate/high
First author (Year) 1 2 3 415 6 7 8 9 10| bias)
Amirah (2017)* v v v Vv |X X X v v Vv |Moderate
Barakat-Johnson (2017)" v v v v |v v v Vv Vv v |Low
Black (2010)" v v v Vv I|X v v v v Vv |Low
Cooper (2015)* v X v X|v X v v v v |Moderate
Coyer (2014)" v v v Y|v v v v v Vv |Low
Coyer (2015)* v v v vi|v v v v v v |Low
Coyer (2017)* v v X vi|v v v v v v |Low
Guimil (2007)*! v X X X|v X v v v v |Moderate
Hanonu (2016)"7 v v v Vv\|v v v v v v |Low
Hobson (2017)"® v v X X|v v v v v Vv |Low
De Medeiros (2017)*® v v v X|v X X v v v |Moderate
Swafford (2016)* v v v VvI|v X v v v Vv |Low
Tayyib (2016)* v v X Vv|v v v v v v |Low

v =Yes, X = No; Scoring: Low risk = 8 to 10 yes responses, Moderate risk = 6 - 7 yes responses, High

risk <5 yes responses.

Publication bias was determined using Egger’s regression test for funnel plot
asymmetry. The funnel plot of seven studies on the overall MDRPI prevalence is
presented in Figure 2. Egger’s test for asymmetry was not significant (p = 0.8674 >
0.05), therefore we can conclude the plot is symmetrical (no bias). However,
assessment is difficult because the number of studies is not large. In general, funnel
plots are thought to be unreliable methods of investigating publication bias,
particularly if the number of studies is small (less than 10).>* Additonally, limitations
of some of the studies included incidence and prevalence estimates, missing values on
the number of PIs or number of patients with PIs, missing information on the location

and staging of the MDRPIs and the responsible medical devices.
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Figure 2. Funnel plot of seven prevalence studies
Incidence
Overall incidence of MDRPI: Four studies reported the incidence rate of MDRPI in

ICU patients'%*23437 which ranged from 0.69% to 8.33%. There were two

34,37 10,32

intervention studies®*”‘and two prospective observational studies'*”~ with a sample
size ranging from 34 to 563. Heterogeneity among the prospective incidence studies
was considerably high (/2= 94%) and was moderate for the intervention studies (/> =
67%). The pooled estimate of the incidence of MDRPI over sample size for the
prospective studies was 3.85% (95% CI: 0%, 16.71%). The two intervention studies
resulted in a relative risk ratio of 0.32 (0.20, 0.53) for ICU patients, suggesting a

reduced risk in the intervention group for ICU patients.
Incidence of MDRPI in number of hospital-acquired pressure injuries (HAPIs)

Two of the four incidence studies'®*’reported the incidence rate of MDRPI in the

16
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number of HAPIs. Heterogeneity among these studies was considerably high (7 =

93%) and the pooled estimate was 3.36% (CI: 0%, 14.41%).

Staging

A minimum of two incidence studies was needed from each study design to pool
staging. Both Coyer et al'®?” and Barakat-Johnson et al’ had reported mucosal PIs to
be the most common MDRPI, followed by stage 2 and then stage 1. Staging in the

incidence studies could not be pooled as two of the studies*** did not report staging.

Anatomical location

The locations of MDRPIs included in the two prospective reviews comprised the
nose/nare, oral cavity, ear and legs. The most common location for a MDRPI to occur
was the ear, with a pooled incidence of 30.33% (95% CI: 16.53%, 45.92%). The oral
cavity (27.55%, 95% CI: 14.40%, 43.13%) was the second most common location for
MDRPI to occur, followed by the nose/nare (15.78%, 95% CI: 5.33%, 29.43%) and

the leg (10.88%, 95% CI: 2.23%, 23.33%)).

In the intervention studies, the locations of MDRPIs and responsible devices could
not be pooled due to one study** not reporting on these two areas. The devices
causing MDRPIs in the study by Coyer et al*’ included ETTs, anti-embolic stockings,

NGTs, CPAP masks, saturation probe, nasal prongs, and an epistaxis balloon.

Prevalence
Prevalence of MDRPI: Seven studies'>!>:18:31:3536.38renorted the overall prevalence of
MDRPIs in ICU patients, which ranged from 1.88 % to 29.70% (Figure 3).

Heterogeneity among these studies was substantial (2= 98%). The pooled estimate of

17



the prevalence of MDRPIs in ICU patients was 6.46% (95% CI: 1.97%,13.11%).

18



Country

Australia

Australia and USA

Portugal

Saudi Arabia

Spain

Turkey

Study

Cower (2017)

Copyer (2014)

Meideros (2017)

Amirah (2017)

Guimil (2007)

Hanonu (2016)

Black {2010)

Cooper (2015)

Hobson (2017}

Fixed effect model

Random effects model

MDRPI

20

128

46

39

16

Sample size

296

483

29

431

511

173

2079

410

1787

Heterogeneity: I* = 98%, t° = 0.0214, p < 0.01

Figure 3. Random effects meta-analysis of nine studies providing overall prevalence of MDRPI in intensive care patients.
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Prevalence of patients with MDRPI: Seven studies!®!%17:18:30.33.38 reported the
prevalence of patients with MDRPI which ranged from 1.30% to 15.43%. The pooled
estimate of the prevalence of patients with MDRPIs in ICU patients was 4.97% (95%

CI: 2.27%, 8.58%).

Prevalence of patients with MDRPI in the number of patients with HAPIs

Seven Studiesl3,15,18,31,33,38

reported the prevalence of patients with MDRPI in the
number of patients with HAPI, which ranged from 5 to 53.85%. The pooled estimate

was 33.73% (95% CI: 22.61%, 45.8%).

Staging

Three studies'>'7'8

reported the staging of MDRPI. A meta-analysis could only be
performed for stage 1, 2 and deep tissue PIs. Stage 1 MDRPIs ranged from 10% to
45%. There was high heterogeneity among these studies (/= 77%). The pooled
estimate was found to be 36.39% (95% CI: 30.62%, 42.34%). Stage 2 MDRPIs
ranged from 15% to 42%. There was also high heterogeneity among these studies (/*
= 84%). The pooled estimate was found to be 37.43% (95% CI: 31.62%, 43.41%).
Only two studies reported deep tissue MDRPIs ranging from 1.9% to 40%.
Heterogeneity was found to be substantial (/> = 97%). The pooled estimate was

15.1% (95% CI: 0%, 65.8%). Two studies reported the prevalence of deep tissue

MDRPIs in overall MDRPIs which ranged from 1.9% to 40%.

Anatomical location
Four studies®'32738included the locations of MDRPIs. The most common location
for a MDRPI to occur in prevalence studies was the nose, with a pooled prevalence of

38% (95% CI: 25.75%, 50.99%). The oral cavity was the second most common
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location for MDRPIs to occur, with a pooled estimate of 22.86% (95% CI: 12.25%,
34.92%) followed by the ear, with a pooled estimate of 13.04% (95% CI: 4.56%,
23.79%). Finally, two studies reported on the prevalence of MDPRIs on the neck,
which ranged from 8% to 10%. There was no heterogeneity found (I* = 0%). The

pooled estimate was found to be 2.5%, (95% CI: 0%, 11.35%).

Discussion

This is the first review to systematically report the incidence and prevalence of
MDRPIs in patients in adult ICUs. The results of this review highlight a number of
disparities with regards to published incidence and prevalence data on MDRPISs,
where studies did not report complete data, including total number of MDRPIs, or
total number of HAPIs, number of patients with MDPRIs, or number of patients with
HAPIs. With these data missing, the pool of studies from which incidence and

prevalence rates could be calculated was small.

There was also high variation in the incidence and prevalence rates of MDRPIs,
leading to substantial heterogeneity between studies. There was considerable
variability in data collection methods, study design, sample size, reporting, and
staging of MDRPIs. There was a broad array of study designs employed including
secondary data analysis, cross sectional or observational design and various types of

prospective studies. Sample sizes also varied from 29 to 2079 patients.

Another explanation for the variability in the data is that MDRPIs are an emergent
and evolving area. For example, it is only recently that the National Pressure Ulcer
Advisory Panel international staging guidelines have included mucosal injuries as a

I.40

category of PL.*" As guidelines change, it is reasonable to assume that how studies
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report findings and what they report on will also change.

Based on this systematic review, the most common anatomical locations for MDRPIs
in ICU patients were the nose, ear and oral cavity, primarily caused by oxygen tubing,
NGTs and ETTs. Many critically ill patients require medical devices that are placed
in the mouth, nose or around the ear for monitoring and therapeutic purposes.
Damage can occur on insertion of the device, or if it is poorly fixated, !* if regular
offloading or rotating the device does not occur.” Damage can be caused by adhesive
tapes that irritate skin and cause friction or with ETT ties that are too tight and cause
pressure and friction. A few studies reported that a reduction in incidence and

prevalence can be achieved by rotating, off-loading the device and regular inspection

of the skin.” 2

In relation to staging of MDRPIs, patients presented with differences that did not
allow for comparability. Analyses for staging in this review could only be conducted

on three prevalence studies,'>!7!8

which can explain some of the high heterogeneity.
There was a combination of mucosal and skin injuries identified, with the most
common staging being stage 2 followed by stage 1. However, given the low number
of studies, it makes it difficult to draw meaningful conclusions. Interestingly, mucosal

9,35 1037 A5 the new

injuries were reported in the most recent incidence studies.
mucosal category becomes more widely used, we may see an increase in mucosal

injuries being reported.

Finally, despite growing interest in the impact of MDRPIs, and the wide ranges of

incidence and prevalence reported in this review, MDRPIs are an emergent

understudied area that require routine observation and a consistent process for
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measurement and data collection. Possible explanations for the varied prevalence and
incidence rates of MDPRIs reported in the studies included in this review are that
MDRPIs may be under-reported or under-detected to varying extents. MDRPIs are an
existing clinical problem, which, until recent years, have been overlooked. The
findings of this review have clinical implications. MDRPIs are area of practice which
require more attention and prioritization by clinicians at the bedside. This includes
regular assessment and frequent repositioning. Further education may be of benefit to
clinicians to focus greater attention on MDRPIs, particularly in recognizing and
diagnosing MDRPIs. Future work should develop and validate a standardized
methodology for measuring and reporting MDRPI incidence and prevalence
worldwide. When estimates of incidence and prevalence are reported, they should
include the country, overall MDRPI rate, number of patients with MDRPIs, severity
and location of MDRPIs and the responsible device. Such efforts would minimize

heterogeneity and allow results to be pooled and compared.

Strengths and Limitations

Strengths of this review include the importance of MDRPI as an emergent topic, a
librarian guided comprehensive search strategy, and this review being the first
systematic review to synthesise the literature on the incidence and prevalence of

MDRPI in intensive care patients.

Limitations include the high heterogeneity between studies; summary prevalence and
incidence measures should be interpreted with caution. There were only two
intervention studies and two incidence studies. This restricts any meaningful analysis
to be conducted on these four studies. Another limitation is that the risk of bias tool

used in this systematic review was applied to both incidence and prevalence studies
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when it was designed for the assessment of prevalence studies. However, a recent
systematic review by Chaboyer et al.?” also used this tool to assess the risk of bias of
prevalence and incidence studies examining HAPIs in adult ICU patients. Further,
there may have been studies published before 2000 or studies that were not published
in English, Spanish or Chinese that were not reviewed, which could have provided

important information on MDRPIs.

Conclusion

The incidence and prevalence of MDRPIs is an understudied area that varies widely.
Inconsistency in the staging and reporting of MDRPIs, along with other variations in
data collection methods, study design, as well as reporting, affect the reported
incidence and prevalence rates. Standardisation of best data reporting and collection

method is essential for pooling of future studies.

Reflective questions

1.  Describe why the incidence and prevalence rates of MDPRISs in intensive care
patients vary.

2. Where are the most common locations for MDPRIs to occur? Which devices are
most commonly associated with MDPRIs in these locations?

3. How can future studies be conducted to ensure that data can be pooled?
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Appendix 1: SEARCH STRATEGY STRING

The incidence and prevalence of medical device-related pressure injuries in

intensive care: A systematic review

OR

Bed sore*
Bed-sore*
Decubitus ulcer*
Pressure ulcer*
Pressure injur*
Skin injur*

AND

OR

Ankle Band

Anti-embolism stocking*
Anti-embolic stocking*

Arterial line/cannula/tub*

BiPAP

Bilevel Positive Airway Pressure
Bowel Management System*

Brace*

Bracelet

Calf Compressor*

Catheter

Cervical Collar*

Continuous Renal Replacement Therapy
Compression stocking™®

Continuous Positive Airway Pressure
CPAP

CRRT (cannula/line/tub*)

Central Venous /line/cannula/tub*
Device-related

Device*

Extracorporeal membrane oxygenation cannula/line/tub*
ECMO Cannula/line/tub*

Epistaxis Balloon

ET tub*

Endotracheal tub*

Endotracheal tube attachment device
ETAD

EVD (cannula/line/tub*)

External Fixator*

External Fixator Device

External Fixator Frame*

External Fixator Pin*

Ex-fix Pin*

External Ventricular Drain/line/tub*

30



Face mask*

F$cal Containment Device*
Femoral line/cannula/tub*
Forehead Saturation Probe
High flow nasal prong*
HFNP

ID Band

Nasal prong*

Nasal Cannula*

Nasogastric tub*

NGT

OGT

Oral Gastric Tub*
Orthop$dic external fixation
Oxygen tub*

Patient identification band
Pelvic Ex-fix

PICCO

Pulse Contour Cardiac Output Monitor
Respiratory mask*
Sequential Compression Device*
Saturation probe/tub*
Sengstaken Blakemore tub*
Splint*

Surgical Drain

Tape

TED stocking*
Temperature probe
Vascath*

Vas catheter

AND

OR
Prevalence
Incidence

AND

OR

Intensive care
Intensive care unit
Critical care

Critical care unit

CCU

ICU

Intensive care service*
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