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Abstract

Mucous membrane pressure injury (MMPI) is associated with a history of

medical device use at the site of injury. The current international guideline rec-

ommends they should be reported in incidence and prevalence studies. The

aim of this systematic review was to analyse the incidence and prevalence of

hospital-acquired MMPI in adults admitted to acute hospital settings. Database

searches (EBSCO CINAHL Complete, EBSCO Medline Complete, Embase,

Scopus and Web of Science) were undertaken between October 2019 and

February 2021, using search terms related to hospital-acquired, mucosal and

device-related pressure injury/ulcer incidence and prevalence. Searches were

limited to the English language. Articles published between 2008 and 2020,

reporting incidence or prevalence of mucous membrane or medical device-

related pressure injury in non-interventional samples were selected. Two

authors assessed study bias and extracted data, with a third reviewer as arbitra-

tor. Twenty-one studies met inclusion criteria; most provided incidence data.

No studies were found that specifically reported MMPI incidence or preva-

lence. It was possible to calculate incidence or prevalence from four studies; all

were in intensive care settings. MMPI incidence of 0.8% and 30.4%, and preva-

lence of 1.7% and 3.7% were found. One study provided data that enabled cal-

culation of prevalence of 0.1% in a non-intensive care sample. Only one other

study provided specific data about MMPI. It is concluded that there is insuffi-

cient evidence available to enable estimation of MMPI incidence or prevalence

in either acute hospital or intensive care settings.
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Key Messages
• mucous membrane pressure injury was first defined in 2008. By definition,

they are medical device-related injuries. Unlike skin pressure injuries, they
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are unable to be staged. However, the international guideline recommends
that they should be reported in incidence and prevalence studies

• because of the high frequency of medical device use in intensive care set-
tings, the risk of medical device-related pressure injury, and consequently
mucous membrane pressure injury, is higher for patients in this area com-
pared with other general settings

• despite over a decade having passed since mucous membrane pressure
injury was first defined, no studies were found in this systematic review that
specifically reported its incidence or prevalence. However, the limited data
available from this review indicate that patients in intensive care settings
are at greater risk for mucous membrane pressure injury development com-
pared with others in general hospital settings

• further rigorous, prospective research is needed in which mucous mem-
brane pressure injury is both counted and reported as incidence data. This is
especially important in intensive care settings, where it is common for a sin-
gle patient to require several medical devices

1 | INTRODUCTION

Hospitalised adults are susceptible to adverse events such
as pressure injuries (PI), which usually form over bony
prominences.1 Because these injuries are considered to
be largely preventable, they are routinely reported as an
indicator of the quality of care provided to hospital inpa-
tients.2 Mucous membrane pressure injuries (MMPI) dif-
fer, however. They are defined as PI located on mucous
membranes with an associated history of medical device
use at the site of the injury.3 Thus, by definition, MMPI
are medical device-related pressure injuries (MDRPI).
Medical devices associated with PI development include,
among others, endotracheal tubes, oxygen tubing, bite
blocks, nasogastric and orogastric tubes, urinary cathe-
ters, and faecal containment devices.1

1.1 | Background

Mucous membranes lack the protective keratinised layer of
the skin and do not undergo reepithelialisation,4 and are so
delicate that depth of ulceration is not visible to the naked
eye.5 Several risk factors are associated with MDRPI and
MMPI development. For example, patients with impaired
sensory perception such as neuropathy, those with diffi-
culty communicating their discomfort because of a lan-
guage barrier or cognitive impairment, and orally
intubated and/or unconscious/sedated patients are at
greater risk.6 Critically ill patients are more susceptible to
PI because they tend to require more medical devices for
therapeutic and monitoring purposes.4 Risk factors for
MMPI relate to management of the medical device in use,
including tightness of the device securement method,

rigidity or inelasticity of the device or its securement,
improper use, poor positioning or ill-fitment of the device,
increased heat, moisture, and humidity, absence of practice
guidelines, and the workload and experience levels of
staff.7-10 Because of the necessary use of various medical
devices, MMPI are found more commonly in patients
admitted to intensive care units (ICU).

In 2016, the National Pressure Ulcer Advisory Panel
(NPUAP) clarified that MDRPI should not be considered
as a separate category of PI and should be classified by
stage using the same criteria as other PI.5 However,
MMPI should not be staged1 as the international staging
system is based on skin anatomy. Rather, they should be
classified based on aetiology, that is, pressure associated
with a history of medical device use at the site of injury.5

Since publication of the 2014 international guideline, it
has been recommended that MMPI are included in prev-
alence and incidence studies.11(p30) The current interna-
tional guideline also states that MMPI should be
“identified, monitored, reported and tracked in preva-
lence and incidence surveys”.1(p182) And, yet, there has
been limited reporting of MMPI in the research literature
to date. The tendency has been to report incidence and
prevalence of all MDRPI without distinguishing those
that are mucosal, thus it is difficult to determine the mag-
nitude of their occurrence. For example, a recent system-
atic review and meta-analysis of MDRPI identified a
pooled incidence of 14% (95% CI 8%-21%) and pooled
prevalence of 11% (95% CI 6%-18%) in adult patients
across 10 heterogeneous studies.12 Medical device type
was identified separately, but occurrence of MMPI per se
was not specified. Similarly, a large United States and
Canadian point prevalence survey from 2016 reported an
acute care setting MDRPI prevalence of 0.6% in a sample
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of 88 896 (including community-acquired MDRPI) but
did not identify those that were mucosal, as MMPI was
not included as an option on the data collection form.13

Furthermore, the sample was filtered, and included only
patients with complete PI data. In a recent systematic
review of ICU patients, a pooled MDRPI incidence across
four studies of 3.9% (95% CI 0%-16.7%) and a pooled prev-
alence across seven studies of 6.5% (95% CI 2.0%-13.1%)
were reported.14 Again, MMPI was not reported sepa-
rately. In summary, to date, there has been very limited
reporting of the incidence or prevalence of MMPI.

2 | METHODS AND REVIEW
PROCESS

2.1 | Aims

The aim of this systematic review was to analyse research
studies that reported either the incidence or prevalence
of hospital-acquired MMPI in adults admitted to acute
hospital settings.

The following research question guided this review:

• What is the incidence and prevalence of MMPI in
adults admitted to acute hospital settings?

2.2 | Design

This systematic review was conducted based on Joanna
Briggs Institute guidelines15 and in accordance with the
Preferred Reporting Items for Systematic Reviews and
Meta-analysis (PRISMA) guidelines.16 The protocol was
registered prospectively with PROSPERO, the Interna-
tional Prospective Register of Systematic Reviews.17

2.3 | Search methods

2.3.1 | Search strategy

A preliminary literature search was undertaken in
October 2019, with search terms formulated with the
assistance of a university health services specialist librar-
ian. The search terms and subject headings (exploded
where relevant) were finalised and the following data-
bases were systematically searched in October 2020 and
again in February 2021: EBSCO CINAHL Complete,
EBSCO Medline Complete, Embase, Scopus, and Web of
Science. The search was limited to articles published in
the English language between the years 2008 and 2020.
This timeframe was selected because MMPI was first

recognised internationally as a specific category of PI in
2008 when NPUAP produced its position statement about
this injury.3 The EBSCO Medline Complete search strat-
egy is presented in Figure 1. Search results were exported
to EndNote™ for collation and duplicate removal, and
then imported into Covidence™ for screening, data
extraction, and risk of bias assessment by two indepen-
dent reviewers. Reviewers were blinded to each other's
assessments during each stage. Any conflicting opinions
were resolved through consultation with a third reviewer.

2.3.2 | Eligibility criteria

Primary research that reported hospital-acquired MMPI
in adults admitted to acute hospital settings was
included. Primary research reports of MDRPI were also
included, as MMPI may be reported in combination with
MDRPI. All studies were then scrutinised to identify
MMPI incidence or prevalence data. For the purpose of
this review, incidence and prevalence were defined as the
number of patients with MMPI (numerator) divided by
the number of patients sampled (denominator) � 100%.
Studies that reported incidence in other formats, for
example, PI per 1000 bed days were included in the
review, and where possible incidence was calculated. In
prevalence studies that reported prevalence for more
than one time point, overall prevalence was calculated.

All primary research designs, in which incidence or
prevalence data were reported in a non-interventional
sample, were included. Quantitative, observational, or
epidemiological studies (prospective and retrospective)
were included. The before group of before and after stud-
ies, or control groups of trials, were included if there
were no selection criteria applied, that is, the sample was
representative of the general population. Intervention
groups were excluded, as PI incidence would have been
influenced by the tested intervention.

Studies that were limited to PI occurring at a single
body site or associated with a specific device, studies lim-
ited to specific groups of patients (eg, burns, spinal
injury), and those that reported mucosal wounds that
were not pressure-related, such as traumatic injuries,
were excluded. Studies reported in the grey literature,
such as conference abstracts, were also excluded.

2.3.3 | Screening

Abstracts were screened against the eligibility criteria, and
then full-text records of abstracts assessed as potentially eli-
gible were retrieved to confirm whether they met inclusion
criteria. The reference lists of any systematic reviews that
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were identified in the abstract screening and all full-text
articles that were retrieved following screening were exam-
ined to identify other studies for potential inclusion.

2.4 | Search outcome

The search identified 1261 potentially eligible articles,
once duplicates were removed. Following abstract screen-
ing and full-text review, 17 studies met the criteria for

inclusion. A further 26 full-text articles were reviewed
following screening of reference lists, resulting in the
inclusion of a further four studies. In total, 21 studies met
the inclusion criteria for full review (see Figure 2).

2.5 | Data extraction

The Covidence™ data extraction form was customised
for this review. Where necessary, authors were contacted

FIGURE 1 EBSCO Medline

Complete search strategy

FIGURE 2 Preferred

reporting items for systematic

reviews and meta-analysis

(PRISMA) flow diagram: search

and study selection
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to identify additional information. Data extracted
included general information (author, year, country),
study characteristics (design, setting, sample size, year of
data collection), intervention (described if applicable),
and outcomes (hospital-acquired PI, MDRPI, MMPI over-
all and by body site, and associated devices).

2.6 | Quality appraisal

Risk of bias assessment was undertaken using a slightly
modified version of the tool developed by Hoy et al,18 to
ensure congruence with PI as an outcome measure,
which was input into the Covidence™ risk of bias plat-
form. The tool has four items that examine external valid-
ity and six that assess internal validity. Each item is
scored as either 0 or 1. Studies scoring ≥8 were consid-
ered to be at low risk of bias, with those scoring 6 to
7 and ≤5 considered to be at moderate risk and high risk,
respectively. With respect to internal validity, provided
that a relevant international PI guideline was cited by the
authors, it was accepted that an appropriate tool was
used to define and diagnose PI. Quality appraisal was not
used to exclude studies from the review.

2.7 | Synthesis

It was anticipated that extracted data would be heteroge-
neous in relation to population, setting, and method of
reporting MDRPI and MMPI incidence and prevalence.
Consequently, meta-analysis was inappropriate, and a
narrative synthesis was undertaken based on the
extracted data.

3 | RESULTS

3.1 | Study characteristics

The characteristics of the included studies are described
in Table 1. Of the 21 studies included in this review,
nearly all followed an observational design (n = 17). Con-
trol data from one cluster randomised trial,36 one before
and after study,28 and two quality improvement stud-
ies26,35 were included. Seven studies reported data from
the United States, four from Australia, three from Saudi
Arabia, and two from Indonesia. The majority of studies
were prospective (n = 13) and most (n = 13) provided
incidence data, although it was necessary to calculate
incidence for some studies, and most collected data
directly from subjects (n = 15). Ten studies were multi-
hospital-site. Over half of all studies (n = 13) reported

MDRPI and/or MMPI in ICU samples only. In three sin-
gle site studies, data were reported from five,30 four,20

and three33 ICUs. Sample size ranged from very small
(n = 32)32 to very large (n = 102 865).13 Three studies
included only patients with medical devices in situ,24,32,34

therefore true cross-sectional incidence was unable to be
calculated for these studies. The four largest studies, with
sample sizes in excess of 2000, reported prevalence
data.13,23,25,38 In three studies,21,22,31 the sample size
(denominator) was not reported.

3.2 | Quality appraisal

The majority of studies included in the review were
judged to be at low risk of bias (n = 14) with the remain-
der at moderate risk (see Table 2). Across studies, the
main areas of bias were data collection from medical
records, as opposed to directly from subjects (n = 6), and
absence of subject numerator/denominator to enable cal-
culation of incidence/prevalence (n = 5). A lack of con-
sistency was noted across the studies regarding the
reporting and documentation of PI, and several studies
involved nurses from multiple hospitals in which differ-
ent data collection/recording methods were used.

3.3 | Results of studies

No studies were found that reported MMPI incidence or
prevalence as a primary outcome. In 12 studies, MDRPI
was the primary outcome.13,20-24,27,30-34

3.3.1 | Mucous membrane pressure injury
incidence and prevalence

Only two studies were found that provided sufficient data
to enable calculation of MMPI incidence or preva-
lence.27,28 In two other studies incidence19 and
prevalence29 were able to be calculated following per-
sonal communication with authors. In another study,
personal communication confirmed that none of the
13 MDRPI that were reported were MMPI.24 However,
only subjects with a medical device in situ were included
in this study. These five studies all reported ICU samples,
although Coyer et al29 also reported a non-ICU sample.
In an earlier study by Coyer et al,27 data were collected
from Australia and United States. In their relatively large
sample (n = 483), the prevalence of MDRPI was low
(3.1%). Of the 20 MDRPI that were reported in
15 patients, nine MMPI were reported in eight patients,
giving a calculated MMPI prevalence of 1.7%. Of the nine
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MMPI found, most were associated with the use of an
endotracheal tube (n = 7) and were found on the mouth
or lip (n = 5). In another study, using an Australian
sample,28 a prospective before and after trial of a skin
integrity protocol, sufficient data were provided to enable
calculation of MMPI incidence in the before group
(30.4%). In this study, 39 MMPI were reported in
31 patients, however, the site for one of these was given
as the ear. Most MMPI were found on the nares (n = 22)
or lips (n = 14) and were associated with the presence of
an endotracheal tube or nasogastric tube. MDRPI were
not reported per se, and some of the skin injuries may
have been device-related. Significantly, MMPI (n = 39)
represented 61% of all reported PI (n = 64). In contrast,
non-MMPI (n = 25) were reported in only 24 patients.
On the other hand, in a Portuguese study with an ICU
sample (n = 600),19 only five MMPI were found, giving a
considerably lower incidence of 0.8%. Three MMPI were
found in the mouth (endotracheal tube-related) and two
were in the nose (nasogastric tube-related). In a second-
ary analysis of state-wide prevalence data in Australia,29

11 MMPI were found in 11 patients in an ICU sample of
296 patients, giving an MMPI prevalence of 3.7%. In this
sample, MDRPI were not reported; however, of the
49 hospital-acquired PI that were reported, 22% were
MMPI. In this study, MMPI in the non-ICU sample
were also reported. Personal correspondence with one of
the authors confirmed that five patients each had one
MMPI, enabling calculation of non-ICU MMPI preva-
lence of 0.1% (5/6995).

In one other study, some data were presented about
the number of MMPI.22 In this Australian study,
50 MDRPI were reported, of which 20 (40%) MMPI were
reported in the same number of patients. The majority
was found in ICU (n = 17). However, MDRPI “inci-
dence” was reported as the proportion of hospital-
acquired PI that were device-related (27.9%). In this
study, most MMPI were found on the mouth or lips
(n = 10) or nose (n = 9), and most were associated with
the presence of an endotracheal tube (n = 11) or nasogas-
tric tube (n = 4). Calculation of true MMPI incidence
was not possible because only patients with hospital-
acquired PI were sampled; the denominator, that is, total
number of hospital patients during the data collection
period was not reported.

3.3.2 | Intensive care settings: medical
device-related and mucous membrane pressure
injuries

In several studies, where MDRPI was categorised by body
site or medical device association, some information was

reported that provides an approximation of possible
MMPI (see Table 1). Three studies30,32,37 provided some
relevant ICU data by body site and four studies20,26,30,33

provided information related to medical device associa-
tion. In the study by Hanonu et al,30 211 MDRPI were
found in a sample of 175 ICU patients. Of these, 128 PI
were found on the lips, nose or mouth, suggesting that
the majority (61%) may have been MMPI. In the smallest
study included in this review,32 which only included ICU
patients with medical devices in situ for up to 5 days,
MDRPI incidence of 21.9% was calculated. Of the seven
MDRPI that were reported, 29% (n = 2; lip and nose)
may have been MMPI. Similarly, in another small ICU
study,37 25% (2/8) of MDRPI were possible MMPI (nare
and lip). In Saudi Arabia, Amirah et al20 sampled four
ICUs, reporting a total of 128 MDRPI in 431 patients,
with an MDRPI incidence of 26.7%. Of the MDRPI, 83%
were associated with a medical device (endotracheal
tube, urinary catheter, nasogastric tube) that could have
caused an MMPI. Similarly, in the ICU quality improve-
ment project reported by Cooper et al,26 in a baseline
sample of 134 patients, 12 MDRPI were found of which
75% were associated with medical devices (endotracheal
tubes, nasogastric tubes, nasal cannula, faecal manage-
ment system) that could have caused MMPI. In the pro-
spective study of five ICUs by Hanonu et al,30

125 possible MMPI associated with four medical devices
(endotracheal tube, nasogastric tube, nasal cannula, uri-
nary catheter) were reported, representing a significant
proportion (59%) of all MDRPI. In a similar-sized preva-
lence study of three ICUs in India, Mehta et al33 reported
15 possible MMPI associated with three devices (nasogas-
tric tube, endotracheal tube, nasal prongs) representing
45% of all MDRPI.

3.3.3 | Acute care settings: medical device-
related and mucous membrane pressure
injuries

No studies were found across an acute hospital setting
that reported, or provided, data that enabled calculation
of MMPI incidence, whereas prevalence (0.1%) was able
to be calculated from only one study29 following corre-
spondence with one of the authors. However, similarly to
the ICU studies described above, several studies provided
some information in terms of the MMPI as a proportion
of MDRPI. In the study by Barakat-Johnson et al,22

16 MDRPI were reported in non-ICU patients, of which
three (19%) were MMPI. In a relatively large study in the
United States, in which a subset of adults in ICU, medical
surgical, and step-down units was analysed, Black et al23

reported only 39 MDRPI in 2079 patients, of which only
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13% (n = 5) were possible MMPI (nose and lips).
The lower level of MDRPI reporting may be because of
the relatively recent revision of its definition by the
NPUAP.5 In a later secondary analysis of Canada/United
States prevalence data, Kayser et al13 reported
499 patients with a facility-acquired MDRPI in a large
sample of 102 865 from 1115 hospitals, giving a preva-
lence of 0.5%. Of 99 876 patients with complete data, 89%
(n = 88 896) were from acute care settings, with an
MDRPI prevalence of 0.6% (including non-facility-
acquired MDRPI) within this subset. A total of 604 facil-
ity-acquired MDRPI were reported in the filtered dataset,
and 28% of all MDRPI (n = 804) were recorded in ICU
settings. When analysed by associated medical device
(endotracheal tube, nasal cannula, nasogastric tube),
potentially 125 (21%) of facility-acquired MDRPI may
have been MMPI. As well, some of the 26 MDRPI associ-
ated with tracheostomy neck plates may have been
MMPI. In another large study reporting data from the
United States, MDRPI prevalence of 1.0% was calculated
from an acute care unit sample of 75 189 but neither the
site of the injury or the associated device was reported.38

Similarly, in a South Korean analysis of PI incidence
across five hospitals, an MDRPI incidence of 0.8% was
reported.31 Of 227 MDRPI, up to 80 (35%) that were asso-
ciated with nasogastric tubes, nasal cannula, endotra-
cheal tubes, or urinary catheters may have been MMPI.
When reported by site (nose, mouth), a similar number
(n = 82; 36%) may have been MMPI. In another study,
within three hospital settings, an MDRPI incidence of
21% (n = 83) was reported in a sample of 404 patients
with at least one medical device.34 Of the 87 MDRPI that
were recorded, around two-thirds (63%, n = 55) that were
associated with three medical devices (nasal cannulae,
endotracheal tubes, nasogastric tubes) may have been
MMPI. In an earlier study across three long-term acute
care hospitals, in which 142 MDRPI were reported, 8%
(n = 12; nose, penis, mouth) may have been MMPI.21

4 | DISCUSSION

To our knowledge, this is the first systematic review that
has been conducted to investigate MMPI incidence and
prevalence. The review has highlighted a significant gap in
knowledge. The limited data available about MMPI inci-
dence are consistent with the finding of a recent systematic
review of MDRPI in the acute hospital setting, in which
none of the included studies reported mucosal injuries.39

As there were no studies found that directly reported either
incidence or prevalence of MMPI, heterogeneity was
unable to be assessed. However, as shown in Table 1, a
large proportion of studies that reported MDRPI as a pri-
mary outcome were within the ICU setting.

In most studies in this review, an international PI
guideline relevant to the year of data collection was cited
for the purpose of diagnosis and categorisation of PI. The
earliest guideline, which was cited in several studies, was
from 2009.40 It states that ulcers on mucous membranes
should not be classified. In the absence of further guid-
ance about their reporting, this may have been inter-
preted to mean that they should not be reported at all.
However, MMPI were recognised as a specific category of
PI in the preceding year,3 when it was clarified that they
should be “labelled as mucosal pressure ulcers without a
stage identified.” And, since publication of the 2014 inter-
national guideline, it has been recommended that MMPI
are included in prevalence and incidence studies.11

Despite this, only four studies were found in this system-
atic review, all conducted within ICU settings, that
enabled calculation of MMPI prevalence or inci-
dence.19,27-29 However, the results were quite different. In
the earlier study,27 MMPI prevalence of only 1.7% was
found. However, in the later studies, MMPI incidence of
0.8%19 and 30.4%28 and prevalence of 3.7%29 was found.
Based on these data, no conclusions can be drawn about
the true incidence of MMPI in ICU settings, and further
research is required.

Several studies conducted within an ICU setting have
provided some useful information about the possible inci-
dence of MMPI as a proportion of MDRPI.19,20,26,30,33,37

Our estimates indicate a broad range, suggesting that as
many as one in every three MDRPI may be a MMPI. In a
very recent study, which investigated predictors of PI in
ICU from the records of 1587 patients, a hospital-
acquired PI incidence of 5.1% (n = 81) was reported.41 Of
the 114 PI documented, 39.5% (n = 45) were MDRPI of
which 21 were MMPI. These data indicate that nearly
half (47%) of all MDRPI were MMPI.

In broader hospital settings, given the relatively lower
use of medical devices and consequent incidence of
MDRPI, estimations of MMPI incidence are much lower
than ICU settings, as indicated by the prevalence of only
0.1% in the study by Coyer et al.29 Importantly, there is a
notable absence of reported data about MMPI in acute
hospital settings.

In this review, we found 12 studies that reported
MDRPI incidence or prevalence as a primary outcome, of
which eight were prospective studies.13,22,24,27,30,32-34

Despite being prospective, only two of these studies
reported MMPI data,22,27 of which only one provided suf-
ficient data to enable calculation of incidence.27 This
finding suggests that the recommendation to collect
MMPI data in incidence and prevalence studies is not
being adhered to. This represents a gap in knowledge
about these types of PI, which makes it difficult for
health care institutions to benchmark their own data.
Furthermore, the lack of data about the scope and nature
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of the problem means identification of targeted interven-
tions to reduce MMPI development in clinical practice is
challenging.

The MDRPI incidence and prevalence found in the
studies included in this review were wide-ranging. In
the acute setting, MDRPI incidence ranged from 0.8%31 to
20.5%34 and prevalence ranged from 0.2%25 to 1.3%.23 How-
ever, an inclusion criterion for the study by Rashvand
et al34 was that patients had at least one medical device in
situ for at least 1 hour. Thus, the incidence in this study
does not represent true hospital cross-sectional incidence.
In a recent systematic review, MDRPI incidence was
reported to be 28.1% in the acute hospital setting,39 which
may represent a closer approximation. In ICU settings,
MDRPI incidence ranged from 2.0%35 to 40.0%30 and preva-
lence ranged from 3.1%27 to 19.2%.33 When only patients
with medical devices in situ were included in the sample,
MDRPI incidence was between 22% and 26%.24,32 Given
that the proportions of possible MMPI reported in these
studies were also wide-ranging, it is not possible to even
broadly estimate either MMPI incidence or prevalence
from the data currently available.

Previous systematic reviews have reported pooled
MDRPI incidence and prevalence across all settings12

and ICU settings.14 In the former study,12 pooled inci-
dence of adult patients was 14% (95% CI 8%-21%) and
pooled prevalence was 11% (95% CI 6%-18%); however,
specialty samples were included (eg, patients with spinal
injury/disease), and eligibility criteria included studies
that pre-dated the 2008 NPUAP statement.3 In the latter
study,14 which presents a more contemporary analysis as
the included studies were published between 2007 and
2017, pooled incidence was 3.4% (95% CI 0%-14.4%)
and pooled prevalence was 33.7% (95% CI 22.6%-45.8%).
Nevertheless, the pooled estimates of incidence and prev-
alence were quite different. These two systematic reviews
provide further evidence that good quality cross-sectional
incidence and prevalence studies are needed to enable a
more accurate estimation of both MDRPI and MMPI inci-
dence and prevalence.

The limited data derived from our review indicate
that patients in ICU settings are at greater risk for MMPI
development compared with others in general hospital
settings. Primarily, this is associated with the large num-
ber of medical devices required for these patients. Our
data indicate that the most common medical devices
likely to be associated with MMPI development are naso-
gastric tubes, endotracheal tubes, and nasal cannulae. In
one study,31 a large number of MDRPI were reported as
associated with urinary catheter use, whereas in other
studies21,26,31 the number was relatively small. The fact
that only four of the studies in this review reported uri-
nary catheter-related MDRPI suggests that these may be

under-reported. Some studies have investigated risk fac-
tors and incidence of MMPI of the mouth or lips42-45 and
several studies have investigated the use of various dress-
ings or support devices to reduce oral46-49 or nasal50,51

MDRPI or both.52 The SKINCARE bundle, which
includes guidance about management of medical devices
and prevention of PI, was shown to be effective in reduc-
ing MMPI28 and MDRPI.53 A recent evidence review54

provides recommendations for practice about medical
device management to reduce MDRPI, and an interna-
tional expert consensus statement has proposed an
MDRPI prevention pathway.55 However, discussion of
the efficacy of measures to prevent MDRPI or MMPI is
beyond the scope of this paper, and further rigorous trials
are required to establish their effectiveness.

4.1 | Limitations

This review utilised a comprehensive search strategy that
covered all years since MMPI was first defined, and
included MDRPI studies. Overall, the methodological
quality of the included studies was good. However, only
English language articles were included in this review,
which may have introduced an element of bias.

Although most studies reported MDRPI data, only
two published sufficient information to enable calcula-
tion of MMPI incidence or prevalence. Furthermore, only
two other studies reported specific data about MMPI.
Although it was possible, to some extent, to estimate the
proportion of MDRPI that were MMPI, the degree of
accuracy was low as many of the MDRPI reported on the
mouth or nose, or those associated with oral or nasal
medical devices, may have been skin PI.

5 | CONCLUSIONS

This systematic review has demonstrated clearly that there
is a significant lack of studies available to enable estimation
of MMPI incidence or prevalence in either acute hospital
or ICU settings. This severely limits the ability of health
care institutions to benchmark their own data, as well as
providing little guidance about the focus for quality
improvement programmes in this area. As concluded by
Brophy et al, “the uptake of classifying appropriate
MDRPIs as mucosal injuries requires further
attention.”39(p11) Based on our findings, we wish to strongly
emphasise the international guideline recommendation
that MMPI should be included in incidence or prevalence
studies.1 Further good quality research is needed in which
MMPI are both counted and reported as incidence data.
The latter is especially important in ICU settings, where it
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is common for a single patient to require several medical
devices. Furthermore, the body site and the device associ-
ated with the MMPI should also be reported.1

In conclusion, further good quality incidence and
prevalence studies are needed in which MMPI are both
counted and reported as incidence data, including their
site location and associated medical device. In MDRPI
studies, MMPI should be reported clearly.
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