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Background: Two nurse consultants concerned with ongoing pressure ulcer development in a
44-bed residential aged care facility in Sydney, Australia, audited pressure ulcers and the use
of air mattresses. Aims and Objectives: To measure and reduce the prevalence of pressure
ulcers; audit air mattresses in use; reduce the physical workload for care staff repositioning
residents; introduce an alternating pressure air mattress, allow residents to sleep undisturbed,
and provide bedside education for all nursing staff. Materials and Methods: Pressure ulcer
prevalence was determined, “air” mattresses were inspected, and repositioning regimes were
considered. All residents at risk of pressure ulcers were provided with a “Nodec A” mattress,
allowed to sleep undisturbed, and bedside training was given to staff. Results: Pressure ulcer
prevalence was 18.1%. Eight of 44 residents had a total of 10 pressure ulcers; four sacral,
three heel ulcers, two buttocks, and one hip. An audit of “air” mattresses showed half,
seven of 14 (50%), was not working. Four alarm lights were on; two were set on static
mode and one was deflated. Six months after the introduction of the “Nodec A" alternating
pressure air mattress all pressure ulcers had healed, and the facility was pressure ulcer free.
Conclusion: Residents nursed on the “Nodec A” were pressure ulcer free and slept for hours
without being repositioned and woken.
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INTRODUCTION

out manual handling procedures because residents were
“immobile” or “very heavy.””” Healthcare staff, and in

Pressure ulcers particular nursing staff, have been known to be a high-risk

Pressure ulcers (PUs), also known as pressure injuries,
bedsores, decubitus ulcers, are foreseeable and preventable
adverse event, for residents in residential aged care facilities
(RACFs) who are unable to feel local pressure and/or
those with limited mobility."” For decades, RACF staff has
tried to prevent PUs in residents at risk by repositioning
them 2-houtly, 24 h-a-day, yet PUs still develop.” More
than 50 years ago researchers found that 90% of older
residents who made fewer than 10 movements on their
own over a 7-h period at night, resulting in a change of
pressure once every 42 min, developed a PU. The same
study found that those who made 54 movements in the
same time period, moving every 7—8 min in one 420-min
petiod during the night, did not develop a PU.* Some
nurses reported that there was not enough staff to carry

group for manual handling risks and back problems for
many years. The findings from one study have identified
a major challenge for the nursing profession to address
the continued risk of back injury to nurses.” Based on
Exton-Smith and Sherwin findings* it was suggested
that residents would need to be repositioned every
few minutes to prevent PUs but this repetitive manual
handling activity puts a large number of nurses at risk of
back injury.” If repositioning every 7-8 min would prevent
PUs this would have to be done 180-205 times in each
24-h period. Care staff undertakes most nursing care of
residents ensuring they are repositioned to prevent PUs.
Having a PU free RACF just by repositioning residents
every 2 h, is an unattainable goal, and residents would
get no sleep at all.
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Repositioning residents will not necessarily prevent PUs but
what it may do is wake them from sleep.” This may cause
sleep deprivation (SD) and being disturbed from sleep is
unacceptable because it is a human rights issue. Everybody
should be permitted to sleep. Nobody should be woken
from sleep and certainly not woken repeatedly.

Recognizing that repositioning may accidentally wake
residents resulting in SD was our original contribution to
knowledge in 2007, albeit unpublished. When residents are
accidentally woken it is not known whether they fall asleep
straight away or if they lie awake till they are repositioned
2 h later. They might be in a deep sleep when woken at
five in the morning to be showered before breakfast.
There is evidence describing how residents fall asleep at
the breakfast table, in a chair throughout the day, refuse to
walk with the physio, or punch and fight staff who are just
trying to prevent PUs with frequent repositioning?® This
challenging behavior may result from being repositioned,
woken, constantly tired, and desperate for sleep.

Nurses value informed decision-making and quality nursing
care® and do question SD in residents caused by being
constantly woken when repositioned 2-houtly over weeks,
months, and years. However, they are powetless to make
changes to this human rights issue caused by frequent
repositioning because they must follow instructions from
management to reposition residents at risk of PUs every 2 h.

Prolonged, unrelieved pressure over any part of the body
can lead to the development of PUs. PUs are an alteration
in skin integrity and may prolong resident morbidity,
interfere with rehabilitation and they may also contribute
to the death of residents.™!’

In 2018, the prevalence of PUs in Australian RACFs
was 8% because of untelieved pressure, friction, and/or
shear forces.™!" Yet it is estimated that over 80% of these
PUs could be prevented if appropriate interventions
were initiated as soon as residents became immobile."
It is widely accepted that PUs can develop as a result of
prolonged periods of immobility”® during which time
unrelieved pressure compresses tissues that often overlie
bony prominences such as the sacrum'* and heels;"™'® the
most common sites for PU development.

This report focuses on the prevalence of PUs, an audit of
“air” mattresses already in use for the prevention of PUs,
and the effect of a new work regime for care staff.

Aims and objectives

The aims of this study were to calculate the prevalence of
PUs, audit “air” mattresses in use, introduce a new nursing
regime to prevent PUs, and allow residents to sleep all
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night. We aimed to change nursing practices, introduce a
new alternating pressure air mattress (APAM) and provide
one-on-one and group bedside education to all nursing
staff. In addition, we aimed to heal existing PUs, prevent
the development of PUs, and at the same time reduce
nursing workloads and risk of manual handling injuries to
staff when repositioning residents.

Justification

To prevent PUs nurses, have for decades, repositioned
residents every 2 h when they also assess the skin for
evidence of pressure damage. Repositioning every 2 h
may not, however, prevent PUs but may accidentally
waken residents from sleep.” This can result in severe SD
from which residents never recover. All residents at risk
of PUs must therefore be nursed on an APAM with cells
that deflate to atmospheric pressure at the very least. Cells
that do not deflate sufficiently continue to exert constant
pressure on tissues sandwiched between the bed and bony
skeleton resulting in PUs.

MATERIALS AND METHODS

Study setting

Our small study was undertaken in a 44-bed RACF in
Sydney, Australia. Ethics approval was not required as
auditing PUs was considered by the management of the
RACEF to be part of the usual role of Nurse Consultants.

Sample size calculation
All 44 residents in this RACF were included in the initial
audit of PUs.

Study participants

The 44 residents of this RACF were included in this
audit. Informed consent from residents was not deemed
necessary because the audit was part of usual care.

Inclusion and exclusion criteria

Residents at risk of PUs were included in the study.
Residents were deemed to be at risk of PUs if it was
stated on the residents’ care plan and noted in the Aged
Care Funding Instrument (ACFI). For example, where the
registered nurse had documented 2:1 for “mobility” that
meant two care staff were required to reposition/mobilize
the resident. Independently active residents who required
no assistance to mobilize were excluded.

Statistical analysis
This was a longitudinal study that looked at a group of
residents over a 6-month period following the initial
prevalence study of PUs and introduction of Nodec A
APAM overlays. We calculated the prevalence of PUs and
the use of APAMs.
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Two Nodec A APAM overlays were kindly supplied for
trial by Pegasus Healthcare who also provided in-service
education to staff. Management of the RACF entered into
a financial arrangement for several more Nodec A’s so
that all residents at risk of PUs, with PUs and/or nursed
on a non-functioning APAM were supplied with a Nodec
A APAM. Many tools are available for the purpose of
identifying PU risk and the Waterlow screening tool is one
of the most widely used in Australia. It does have poor
predictive validity, however, and a tendency to overestimate
the number of residents at risk."”” A numerical PU risk
assessment tool was not relied on in this facility because
we believe the greatest effort in assessing PU risk needs to
focus on mobility" through clinical judgment."

Night duty nurses were notified that if a resident, nursed on
a Nodec A APAM, was asleep when they did their rounds
they were not to be repositioned. However, if they were
awake, they were to be repositioned for joint mobility, lung
perfusion, a drink, a chat, and a change of scenery.

RESULTS

In this RACF almost half the residents were deemed at risk
of PUs, that is they required 2:1 care for mobility according
to the nursing care plan and ACFIL. However, 52% of
residents were completely immobile. Fight residents had
a total of ten PUs: four sacral PUs, one greater trochanter
(hip) PU, two buttock PUs, one heel PU and one resident
had bilateral heel PUs (Table 1).

Nursing staff were enthusiastic and heavily involved in
the plan for a reduced workload which allowed them
time to sit with residents, help with food and drinks
without rushing. To keep the enthusiasm up we created
“champions” who would be responsible for education on
the APAMs, encouraging staff to provide more food and
fluids, sit in the garden and provide much more intense,
individualized, care.

An independent assessment of residents, carried out by
a Clinical Nurse Consultant (CNC), not involved in the

design of the study, reported in the 6 weeks following the
introduction of the Nodec A APAMs to the RACF that
no new PUs developed. The CNC accompanied care staff
when they were bed-bathing residents so she could examine
them, in particular the sacrum, heels, hips, and buttocks.
At the end of 6 months, she reported to the management
of the RACF and the authors that all PUs had healed, and
no new PUs had developed.

DISCUSSION

The prevalence of PUs in this RACF was 18.1% at the
beginning of the audit. Six months after the introduction
of the NoDec A APAM overlay and the change of practice,
that is not repositioning sleeping residents and accidentally
waking them, the prevalence of PUs was 0%. This PU
free RACF is a first and a remarkably successful outcome
thanks to the “champions.” Others have concluded that
an APAM is likely to be more effective than a standard
hospital mattress in preventing PUs.*"?!

The Nodec A overlay is ideal because it sits on top of
the existing mattress. The facility does not have to store
mattresses. Permanent side formers also provide extra
resident comfort and security when sitting in, and being
assisted out of, bed. There is an audible alarm and an
automatic default from static to alternating mode —
foolproof.

Itis difficult to evaluate the cost of preventing PUs because
such studies are not entirely comparable, and they do not
include all the costs associated with treatment.” At the
time this audit was conducted in 2007, the cost of renting a
Nodec A APAM was about $1.40 a day but with rising costs
is now <$10.00/day (Pers. Comm. Paul Jackson National
Operations Manager Pegasus Health Group 2021). The
cost is based on the expected 5-year life of the Nodec A.
Renting the Nodec A is less than the cost of a daily wound
dressing. We were unable to find any studies, prior to this
study in 2007, which showed the cost of renting APAMs,
allowing residents to sleep through the night, and with the
result after 6 months of 0% PUs.

Resident Sacral PU Right Heel PU Left heel PU Hip PU Buttock PU Total PUs
1 Yes 1
2 Yes 1
3 Yes 1
4 Yes 1
5 Yes Yes 2
6 Yes Yes 2
7 Yes 1
8 Yes 1
Total 4 2 1 1 2 10
PU: Pressure ulcer
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This study was conducted over a 6-month period in 2007 but
was never submitted for publication before. We believe it is
still relevant because PUs still develops, APAMs are rarely
provided as a preventative measure, PU prevention practices
have not changed in the last 14 years, nor in fact in the past
50 + years as first reported by Exton-Smith and Sherwin.*

Limitations of the study

The authors did not record the names of the original air
mattresses prior to the introduction of the Nodec A. The
cost of wound dressings has not been calculated but it is
worth noting that when, for example, a sacral wound dressing
must be changed it requires two staff, gowns and gloves, pain-
killers prior, use of a dressing pack, then disposal of the pack
and dirty wound dressings. Residents, especially those with
dementia, may pull the sacral dressing off or it may become
soiled with feces. Regardless, it seems sensible to consider the
cost of the APAM as an alternative to daily wound dressings.

CONCLUSION

The audit of original APAMs carried out at the beginning
of this study revealed that 50% were not working propertly,
therefore, providing insufficient, or no, pressure relief to
residents. PUs had developed in dependant areas of the
body, the sactum and heels which are the commonest sites,
and the hip and buttocks.

Repositioning, when it wakens residents from sleep, is an
unethical and unnecessary practice that may not prevent
PUs, and for which there are alternatives. Repositioning
and waking residents from sleep may be considered
“unintentional institutional abuse.”

By reducing the number of times nurses have to reposition
residents in a shift it is possible to reduce the number of
manual handling injuries, mainly back injuties, that occut.”

RECOMMENDATIONS

The recommendation to prevent PUs will emphasize
clinical nursing skills to ensure quality care and prevention
of PUs. Every resident at risk of PUs, determined on the
nursing care plan and ACFI is to be:

Nursed on a Nodec A APAM (or equivalent);

e Repositioned during the day;
e Repositioned during the night only if awake; and
[ ]

Left to sleep in peace, not to be woken or disturbed
for the purpose of repositioning;

Education for staff on PU risk, prevention, and the APAMs
was met with so much enthusiasm so we encourage the
creation of “champions” among all aged care staff.
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Because of the small sample size of our study, future
studies may be needed to assess the generalisability to a
larger population. Repositioning wakes many residents,
rarely preventing PUs, instead of causing severe SD, but we
believe change is possible if RACFs create “champions,”
invest in Nodec A, or equivalent, APAMs and allow
residents to sleep through the night.

It is possible to have PU free RACFs, with residents who
are not tired and sleep-deprived, but wide-awake and able
to enjoy their days as we have shown.

Although we did not document any manual handling
injuries, amongst nurses, in our study it can be surmised
that a change in practice together with the use of the Nodec
A can prevent/reduce manual handling injuries in nurses.

DISCLAIMER

Neither author has ever been paid by any company to
promote the “Nodec A” mattress, or any other mattress.
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