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Background: As mobility in the elderly declines, dependence on care increases, and that
care involves preventing pressure ulcers (PUs). PUs may become colonized with methicillin-
resistant Staphylococcus aureus, causing cross-infection problems and leading to sepsis
and death. Aims and Objectives: The aim of this paper was to examine the prevalence of
methicillin-resistant S. aureus in residents with PUs and consider regulations. Materials
and Methods: A retrospective review of 80 records of residents aged =65 years from
eight residential aged care facilities (RACFs) in Australia was undertaken. Records were
reviewed for sex, age at death, source of admission, Stage of PU, and colonization with
methicillin-resistant S. aureus. Results: A third of residents, 34% (95% confidence interval
[Cl] 25%-44%, 27/80), had PUs in the last week of life. Of residents admitted from hospital
13% (95% Cl 9%-32%, 7/40) had PUs. Most (63%, 95% Cl 44-78%, 17/27) residents
with a PU had been admitted from hospital, and most PUs (78%, 95% CIl 59-89%, 21/27)
were open wounds, Stages 2-4. Half of all residents with a PU (48%, 95% CI 30-67%,
13/27) were colonized with methicillin-resistant S. aureus, and a third of residents with
Stages 2-4 PUs (31%, 95% Cl 13-58%, 4/13) were colonized with methicillin-resistant
S. aureus. Conclusion: Nearly half of all PUs were colonized with methicillin-resistant S.
aureus, suggesting PUs may be a reservoir for methicillin-resistant S. aureus. Regulations that
could reduce PUs in RACFs “an air mattress appropriate to each care recipient’s condition”
are not being utilized. If PUs were prevented, reservoirs for methicillin-resistant S. aureus
would be eradicated.
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INTRODUCTION

Pressure ulcers (PUs), also known as pressure injuries,
decubitus ulcers, and bedsores, are among the most
common adverse events in hospitals'® and residential
aged care facilities (RACFs).>”7 Around 4,300 healthcare-
associated PUs occur each year in Australia, with rates
ranging from 9.8 to 28.9/10,000 hospitalizations.* The cost
to the health system is about A$983 million per annum®’
yet PUs are considered largely preventable.”!

The Clinical Practice Guideline for the Prevention and
Management of Pressure Injury (2012), the “guide,”

is mandated for use in Australian RACFs by the Aged
Care Quality and Safety Commission."” The “guide”
recommends screening patients for PU risk “as soon as
possible following admission and within a minimum of
8 h.” These instructions for screening patients for PU risk
fail to account for the speed at which PUs develop. Tissue
death may begin at any time from /2 h'" to 6 h of unrelieved
pressure on any partof the body.'""* The evidence provided
by Bliss'' suggests that the current practice of not screening
residents for 8 h adds to the risk of PUs. When busy staff
is given the option of doing a task later rather than sooner,
it usually results in the former option. Consequently, the
8-h screening window will not translate into good practice.
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If staff does not screen patients for the risk of PU within
8 h, it is more likely than not that PUs will develop. The
key issue is whether 8 h of sitting or lying in one position
predisposes to PU formation.'

It is not known whether any of the 4,300 “hospital-
acquired” (HA)-PUs identified in Australia® were colonized
with multi-resistant organisms (MROs) such as methicillin-
resistant Staphylococcns aurens. Yet, around 3,800 HA-MROs
occur each year in Australian hospitals, corresponding to
8.9-31.6 HA-MROs/10,000 admissions.*

Single-room isolation or cohorting has failed as an
intervention to prevent the spread of methicillin-resistant
Staphylococens anreus (MRSA) when routinely practiced on
surgical wards in one large Sydney teaching hospital."”
Failure of isolation is complex; however, MRSA was never
acquired by patients nursed in wards where an exclusion
policy towards patients known to be colonized with MRSA
was practiced.!”” Non-exclusion wards where cohorting or
isolation was noted to have failed may have been due to
poor hand hygiene compliance practices by health-care
workers (HCWs) between patients.

Because there is a lack of evidence and resources to
support MRSA isolation measures, the focus must be on
a culture of safety that requires strategies to prevent harm
and adverse events.'®

Aims and objectives

The aims of this paper were to: (i) establish the prevalence
of PUs in residents in eight RACFs; (ii) establish the
prevalence of MRSA; and (iii) identify if there was an
admission pattern. Considering risk-mitigation approaches
that focus on the impact of potential adverse outcomes
such as PUs and MRSA, this paper has used findings and
regulations to inform policy and decision-making. These
findings could be used to eliminate PUs, in turn eliminating
reservoirs for colonization with MRSA and subsequent
cross-infection. This paper will include dialogue relating
to current regulations to prevent PUs.

MATERIALS AND METHODS

Sample

A retrospective review was made of a random selection of
80 records of residents aged 265 years who died between
April 2011 and April 2014. This paper examined the
source of admission (another RACF, home, or hospital),
the presence of PUs in the last seven days of life, and the
prevalence of MRSA-colonized PUs. Notes were examined
for evidence of the presence of one or more PUs and
evidence of MRSA.

As all residents in this research study were deceased,
consent could not be obtained from the individuals, but
lawful authorization for the research was provided by the
University of New South Wales, Australia, Human Research
Ethics Committee HC, number HC14163. The HREC
approved data collection from 10 RACFs. The ethics
committee agreed that consent was not required from the
families of the deceased.

PUs

In this study, PU severity is categorized only as Stage
1 or Stage 2, even though there are four Stages and an
unstageable category. Stage 1 is a PU described as “intact

skin,” “bruised, red and/or purple” and cannot be
colonized with MRSA.

Stage 2 is described as “broken skin, an open wound and/
or deep cavity, oozing pus.” Stage 2 PUs range from small
breaches in skin integrity to large reservoirs that can be
colonized with MRSA. In this paper, Stage 2 includes Stages
3, 4, and unstageable PUs simply because nurses and care
staff find it difficult to identify tissues such as fat, muscle,
and bone. Therefore Stage 1, intact skin and Stage 2, open
wound, seem to be the most sensible descriptions. Intact
skin is not affected by MRSA whereas an open wound
can become colonized very quickly and this can lead to
infection, sepsis and death.

Statistical analysis

Data were entered onto a data collection spread sheet and
exported into STATA SE version 14" for all statistical
analyses. Descriptive statistics calculated included
frequency and a 95% confidence interval (95% CI)
around proportions. The frequency of PUs in residents
that were documented as positive for MRSA colonization
was examined for patterns of admission. International
guidelines have previously been discussed, and in this
papet, regulatory theory was selected as a mechanism for
PU prevention, with the introduction of mandatory MRSA
screening of all Stage 2 PUs as a possible mechanism for
introducing patient safety in healthcare. Regulatory theory
is relevant to this paper because PUs are preventable, and
if prevented, one reservoir for the colonization of MRSA
would be removed. For example, section 3 (item 3.2) of
the Australian Quality of Care Principles 2014 (C*) could
be used to advance efforts to prevent PUs in RACFs by
providing residents with “an air mattress appropriate to
each care recipient’s condition.”

RESULTS

Twenty-seven percent (12/44) of residents who were
transferred from hospital to a study RACF had a Stage
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1 PU on admission, and 27% (12/44) had a Stage 2 PU.
All (2/2) of the residents admitted from home with PUs
were classified as stage 1, and 0% (0/2) of the residents
transferred from another RACF were admitted with a PU.
By the last week of life, 34% (95% CI 25-44%, 27/80)
of all residents had a PU. Most (63%, 95% CI 44%—78%,
17/27) residents who had developed a PU by the last week
of life were originally admitted from hospital. Most PUs
in the last week of life (78%, 95% CI 59%—89%, 21/27)
were Stage 2 PUs, and nearly half of all PUs (48%, 95%
CI 30%—67%, 13/27) wete colonized with MRSA. The
site of colonization, for example, nares or axillae, was
unknown (Table 1).

DISCUSSION

General guidelines for infection prevention
Methicillin-resistant S. aureusis most effectively transmitted
from patient to patient after direct contact with healthcare
providers.”’ For example, the hands of doctors or nurses
may become colonized after caring for an MRSA-colonized
or infected patient or a patient with a wound. If hand
hygiene after contact is inadequate, the organism may be
transmitted to other patients.”!

Airborne transmission of MRSA in hospital settings has
been found in aerosols while HCWs were undertaking
routine care of patients, such as taking blood pressures and
making beds.” Of the 99 air samples and 26 environmental
settle samples collected, 29% (29/99) of the air samples
and 19% (5/26) of the environmental settle samples were
positive for MRSA.?

Residential aged care facility guidelines for infection
prevention

Little is known about infection control policies and
practices specifically for RACFs, except routine screening
for MRSA or other HA-MROs is usually not required for
new admissions to the RACF or readmission of residents
from hospitals back to the RACE Topics taught to RACF
staff include standard precautions, cleaning, disinfection,

personal protective equipment, and hand hygiene.” If
hand hygiene, environmental cleaning, the wearing of
gloves and gowns, and the cleaning of fomites such as
sphygmomanometer cuffs are inadequate, HA-MROs
may be transmitted to other residents.*** Residents in
RACFs have routine checks of general observations
such as temperature, pulse, and blood pressure from
time to time. Taking a resident’s blood pressure involves
wrapping a sphygmomanometer cuff around the upper
arm. Usual nursing practice while performing blood
pressure measurements includes moving from resident to
resident using the same cuff to record blood pressure. Beard
etal.,** demonstrated in 1969 that new sphygmomanometer
cuffs became highly contaminated with pathogenic
microorganisms soon after being introduced into wards at
a large teaching hospital in Sydney. Beard et al. observed,
“When such a potential source of sepsis is unrecognized the
risks of transmission become magnified as no steps are taken
to minimize them.”** Forty-five years later, contamination
with atleast one species of bacteria was found in 85% of the
102 sphygmomanometer cuffs in the UK.* Zargaran et al.,
(2014) offered solutions to the threat of cross-infection from
sphygmomanometer cuffs that must fulfill three criteria:
(1) be an effective measure in removing the risk of patient-
to-patient contamination; (2) offer a practical intervention;
and (3) be cost-effective. The simplest solution would be
to provide every resident with a single-patient-use cuff that
remained with the resident for the duration of the stay and
was disposed of on discharge or death.

Staff may also aerosolize MRSA while in close physical
contact with MRSA-positive residents in RACFs, resulting
in MRSA colonization. Colonization increases the tisk of
infection, especially on admission from a RACF into a
hospital where residents may be cannulated for the purpose
of taking blood, increasing the risk of bacteremia and
death.?" All patients discharged with a Stage 2 PU are, more
likely than not, at increased risk of MRSA colonization.

A prospective swabbing survey of inanimate objects
in the rooms of patients with MRSA in a 200-bed

Residents Residents transferred Residents transferred Residents transferred Residents in last
from hospital from home from another RACF week of life

Total residents 44 2 2 80

PU prevalence 54% (24/44) 100% (2/2) 0% (0/2) 34% (27/80)
(Cl: 44-78%)

Stage 1 PU 50% (12/24) 100% (2/2) 0% (0/2) 22% (6/27)

(Cl: N/A)

Stage 2 PU 50% (12/24) 0% (0/2) 0% (0/2) 78% (21/27)
(Cl: 59-89%)

PU colonized with MRSA N/A N/A N/A 48% (13/27)

(CI: 30-67%)

PU: Pressure ulcer, RACF: Residential aged care facility, MRSA: Methicillin-resistant Staphylococcus aureus, Cl: Confidence interval
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university-affiliated teaching hospital reported that 85%
(23/27) who had MRSA in a wound or their urine had
contaminated surfaces in their rooms.” Fewer patients
(36%, 4/11) who had MRSA in sputum, blood, or
conjunctivae had contaminated surfaces in their rooms.
However, residents with Stage 2 PUs colonized with MRSA
have a high probability of contaminating the environment
of the RACF and that of a hospital during admission.

Regulation for PU prevention

Regulation is broadly defined as the imposition of rules by
the government and backed by the use of penalties that are
intended specifically to modify the economic behavior of
individuals and firms in the private sector.”” Governments
have a broad range of regulatory schemes reflecting the
complex and diverse needs of their citizens, communities,
and economies.” Consistent with public health principles,
risk-based regulation may be used to prevent PUs by
enforcing and improving the regulatory instruments that
require providers to prevent PUs by providing residents with
an alternating pressure air mattress (APAM). Pressure relief
provided by an APAM has been shown to prevent PUs,''**
yet these are rarely used. This is clear in this report, where
just over a third (34%, 27/80) of residents aged =65 years
died with one or more PUs, and 78% (21/27) of PUs
were Stage 2 open wounds. No resident identified as being
at risk of a PU was provided with an APAM prior to the
development of PUs, despite regulatory tools that should
have been used in the interest of PU prevention.

What this study adds

Most of the PUs colonized with MRSA were identified
in residents with a PU who had been admitted to a
study RACF from a hospital. The prevalence of MRSA
colonization in all residents’ body sites other than PUs, such
as nares, axillae, or rectal swabbing, in residents in the eight
RACFs was not analyzed because most documentation in
the notes was given as “MRSA+ve” without documentation
of the site of colonization. Therefore, only residents with
Stage 2, open-wound PUs, were examined for colonization.

PUs are becoming colonized and/or infected with
multidrug-resistant organisms with increasing frequency.
There are important differences between Stage 1 and all
other Stages of PU. The intact skin of a Stage 1 PU will
resist colonization with MRSA because MRSA resides in
open wounds, mucous membranes, and blood. PUs, which
are open wounds, therefore provide a major reservoir for
MRSA colonization. Of the residents in this survey with
a Stage 2 PU, 31% (4/13) were MRSA-positive. Stage 2
PUs require wound dressing changes, which increases the
likelihood of cross-transmission where the clinician’s hand
hygiene may be poor. Hand hygiene compliance has not
been evaluated in RACFs in this study.

116

Transferring patients to a RACF from hospital rather than
back into theit home was associated with increased PU
tisk on admission to a RACE? Screening and swabbing
PUs for MRSA is not yet a routine practice for RACF
residents admitted from hospital, and there may be no
policies for screening residents admitted from home or
another RACFE. As RACF nutses told this researcher, “We
don’t bother swabbing anymore because they are probably
all colonized with MRSA, and what are we going to do if
they are positive? We can’t isolate them!”

Prevention practices such as these for residents who may
reside in RACFs anywhere from 38 days to 3,459 days, as
in this study, are difficult, costly, and not necessary because
PUs can be easily prevented.”

The prevention of MRSA used in hospitals is the same as
tor all §. aureus strains and includes good patient hygiene,
HCWs’ strict adherence to hand hygiene, and gloves and
gowns for wound care.

PUs and MRSA are two common conditions identified in
patient safety surveys and may be inextricably linked, but
there is a lack of research evaluating the effects on MRSA
transmission of infection prevention and control strategies.

Future research could include the examination of
admissions to hospitals from RACFs and readmissions
into RACFs for new MRSA colonization.

The prevention of PUs would eradicate a reservoir for the
colonization of MRSA. By focusing regulatory standard-
setting and enforcement activity to reduce the development
of PUs and screening PUs for MRSA, we may reduce the
cycle of PU colonization and cross-infection. In addition,
a greater uptake of evidence-based preventive PU practices
is required in hospital settings, irrespective of people’s
clinical needs.

Limitations of the study

Alimitation of this paper is the lack of examination of the
regulations, including screening for MRSA and the actual
body site of colonization. The sample size produced wide
confidence limits for the MRSA colonization rate in Stage
2 PUs (95% CI 30-67%, 13/27). Confidence limits were
not calculated for Stage 1 PUs in residents in the last week
of life. However, even the lower limit, 30%, indicates a high
proportion of residents with Stage 2 PUs were colonized
with MRSA, while the possible upper estimate of 67%
indicates the risk of colonization may be endemic.

The small sample size limitation could not be overcome
using the method chosen to acquire data. Because residents
are not routinely screened on admission to RACF', it was
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not possible to compare the risk of MRSA colonization
in residents with and without PUs, nor was it possible
to determine the source of MRSA from the notes. It is
likely that residents were transferred between RACFs and
hospitals many times over the years of residency because of
their age-related co-morbidities. However, it is not known
whether the study group was admitted to hospital within
12 months of admission to a study RACE when colonized
with MRSA continued to test positive. Nor was it known
whether residents admitted from home or another RACF
had been hospitalized. This limitation exists because there
is no access to hospital medical records.

CONCLUSION

Residential aged care facilities are invaluable for the care of
the elderly but may, unintentionally, provide an environment
that could promote the acquisition and spread of MRSA.

The elderly residents in the eight RACFs studied were at risk
of PUs and MRSA colonization of their PUs. Providing
residents at risk of PUs with APAMs may prevent PUs and
prevent a reservoir for colonization.
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