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Introduction:

Prioritising Patient and
Caregiver Safety

Demographic trends over the past decade suggest that, in
future, hospital patients are likely to be older’, heavier? and
have a shorter planned length of stay than ever before.

These factors result in a less mobile, higher acuity in-patient
population, who may be more dependent upon others for their
routine care to help ensure the earliest discharge.

As a result, during manual repositioning procedures, nurses
and therapists may be called upon to physically manage
greater loads, with greater frequency and, quite possibly, with
fewer staff3.

This situation requires a multifaceted solution that
acknowledges that manual patient handling, although
historically regarded as normal practice in healthcare
facilities, is now often regarded as unsafe for both caregivers
and patients“.

An effective solution will usually include safe patient handling
equipment, staff training, early patient mobilisation protocols
and organisation-wide cultural change.

Patient Turn

Patient Turn is a feature of the Citadel™ Patient Care
System that can assist with manual repositioning

by turning the patient up to 20 degrees towards the
caregiver. It can be used on an ad hoc basis to help
reduce the physical effort required of the caregiver
during some nursing interventions.

Continuous Patient Turn

This is a function to automate patient repositioning by
turning the patient laterally up to 20 degrees to the left
and right with pauses in each lateral and the reclined
position. The frequency of the pause at each bed
position can be pre programmed.



Citadel Patient Care System:
Taking care of the patient.

Why is time critical to prevent pressure injury?
Whilst periods of immobility may take many hours or days to
impact general wellbeing, time is critical when considering the
impact it may have on the skin.

If the patient’s condition renders them less able to sense
and respond meaningfully to pressure stimulus, movements
become less frequent and of lower magnitude.

When this occurs, the skin and underlying tissue are often
subjected to periods of prolonged pressure; if the pressure is
sufficient to occlude the microcirculation (blood and lymph),
irreversible tissue damage may occur within a little as two
hours>.

The benefits of assisted repositioning

Once a mobility risk has been identified, the recommended
intervention includes a bespoke assisted repositioning
protocol® and this can also include the use of a pressure-
redistributing support surface, such as the Citadel Patient
Therapy System.

Given the pathophysiology of pressure-related injuries in

patients with compromised mobility, it is particularly impor-
tant to physically reposition the patient regularly and this is
typically undertaken every 2 to 4 hours, both day and night.

Risks associated with assisted repositioning?
Although accepted as an essential and effective therapeutic
intervention in most cases, the need for routine assisted
repositioning in immobile patients can pose a significant
burden on caregivers. The activity can be both time
consuming and physically demanding and manual patient
handling is considered to be the largest risk factor for
overexertion injuries in healthcare workers“.

The reasons why a caregiver may put themselves at risk
of these injuries are complex and multi factorial, but some
perceived barriers to safe practice include poor access to
equipment, insufficient training, and lack of space for use
or storage, inadequate staffing, or increased time required
compared with manual methods*.

In addition, if not done correctly, manual assisted
repositioning can be unsafe for patients, putting them at
risk of injury, pain and negative health outcomes?, as well as
regularly interrupting their sleep.

Injuries may be immediate, incremental and/or degenerative,
with acute injury often leading to long term pain®.

Manual patient handling risk factors:

* The physical weight of the patient and the effort
required

* Sudden unexpected movements

= Bending, twisting and adverse posture’ affecting
the spine and joints

* The duration of load-bearing postures

* Lateral positioning (pre-turn) involves higher strain
than turning?®

* Repetition: several times each shift for each patient

Why is patient mobility important?

Movement, be it spontaneous and
independent or physically assisted
by others, is the pivotal protective
mechanism by which an individual
avoids the risk of pressure injuries.

Movement is an essential component of good health and
one that has a beneficial impact across a wide range of
physiological and psychosocial functions, including the
digestive, excretory and respiratory systems.

Purposeful movement also enables an individual to interact
with their environment and, critically, to maintain muscle
strength and coordination, whilst reducing the risk of
pressure-associated tissue damage (pressure injury).



Citadel Patient Care System:
Taking care of the caregiver.

13%

of the world's adult population is
obese™ and the repercussions of
managing this pandemic are
substantial and intensifying '2.

When a patient is admitted to a healthcare facility, their body
weight represents an immutable, but tangible, risk.

Unfortunately, obesity is now considered to be one of the
most prevalent, chronic, relapsing, and ultimately fatal
diseases of the modern world™ and, in the last decade, data
from the USA indicates a significant increase in patient weight
across all care settings: the US experience is unlikely to be
unique.

Even when not overweight, patients aged upwards from
pre-adolescence are likely to exceed safe limits for one or
more individuals to lift.

Therefore, caregivers in all healthcare settings need solutions
that enable them to effectively deliver care, without exposing
themselves to increased harm.

The role of equipment in the delivery of

safer patient care

There is a growing appreciation that the use of assistive
devices for safe patient handling can reduce the risk of
musculoskeletal disorders (MSD) in caregivers (Page 5 - Box 1),
both by reducing the effort required to reposition a patient
and the frequency of manual intervention: research continues
in this field.

Safe practice commonly recommends the deployment of
hoists (lifts) and mobility aids for activities such as bed-chair
transfer and early mobilisation (Page 5 - Box 1).

However, nurses that undertake several patient transfers
each day and are at an increased risk of injury ' and injury
rates™ have suggested that interventions such as assisted
repositioning and manual side-to-side rotation may still be
carried out without the use of this type of equipment.

60%

of caregiver injuries are related
to physical repositioning in bed:
turning, boosting & transfers ™.

Why is patient's prolonged bed rest harmful?

Though typically a spontaneous and frequently subconscious
event, natural movement may be compromised by disease,
trauma, medication, sedation or other circumstances that
affect the sensory, motor or cognitive function.

It may also be imposed due to treatment restrictions such
as skeletal traction, concern for the wellbeing of high acuity
patients or, simply, the practice of assigning a patient to bed
rest as an integral part of their care.

Unfortunately, despite a growing appreciation of the benefit
of early mobilisation for all patients, prolonged bed rest is
still common practice; this can be particularly true in high-

dependency units® despite being associated with a number
of negative sequelae.

These negative outcomes can include muscle wasting and
the loss of functional independence and may last for months
or years post-discharge, impacting health, employment and
income, as well as healthcare usage ™.

Immobility, resulting in prolonged pressure, with or without
shear, is also the principal risk factor for the development

of pressure injuries®. These injuries may manifest as simple
erythema over intact skin (Category 1°) through to extensive
tissue necrosis, which can be life limiting in the worst case.
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Taking care of healthcare providers.

How can routine assisted repositioning be
further supported by the Citadel Patient

Care System?

Appreciation of these conflicting priorities has led to a
number of innovations in the field of bed frame and support
surface design.

Today, assisted repositioning using a medical bed and support
surface to laterally rotate the immobile patient can be fully

or partially automated and can include small but clinically
relevant shifts in position.

Consequently, many of the perceived barriers associated
with routine assisted repositioning using a medical device
can be overcome by using the Citadel Patient Care System to
complement the manual positioning of patients for periodic
interventions such as pressure relief, hygiene and comfort.

The Citadel Patient Care System is always available, easy to use, no
more time consuming to operate and possibly requires fewer staff.

In physiological studies (Page 5 - Box 1), angles of rotation up
to 20° compare favourably to the benefits attributed to higher
angles, including the manual ‘30° tilt' position.

However, a thorough assessment of an individual patients
requirements may still determine that assistance from a
caregiver to reposition is still needed.

Manual Patient Turn

The Citadel Patient
Care System includes
the option to utilise

an integrated support
surface, which offers
manual patient turn of
up to 20 degrees.

Beds with an integrated low angle rotation function
have been shown to reduce exposure to the
detrimental effects of pressure, while maintaining a
comfortable and secure posture for the patient

(Page 5 - Box 1).

Automated Continuous Patient Turn

The Citadel Patient
Care System also
provides a continuous
low-angle patient
turn function, which
can complement or
supplement routine
repositioning, whilst
allowing the patient
to rest.

By automating the rotation sequence, pressure can
be redistributed several times each hour; a frequency
that closely approximates to that observed in normal
spontaneous movement ' whilst reducing the
physical demands on caregivers.

A study comparing 30° tilt using

pillows to low angle (15° pelvic)

automated rotation, concluded

that both methods achieved similar

mechanical and physiological

performance .



Cutting costs through preventative measures.

Aside from the potential humanitarian cost of injuries to
patients and caregivers, there can also be a significant
financial cost borne by healthcare providers® when faced
with adverse events that might otherwise be considered as
avoidable.

There can be a significant financial cost borne by
healthcare providers® when faced with adverse events
that might otherwise be considered as avoidable.

These so called ‘never events’, such as pressure injury, are
associated with substantial treatment and lost opportunity
costs™ and so are increasingly being measured and targeted
by national initiatives.

Similar costs are attributed to caregiver injury as a result

of lost working days, individual treatment cost, workers'
compensation and litigation; in the worst cases, there is loss
to the profession and long term disability.

Benefits for the patient...

Low angle rotation reduces pressure on the microcirculation,
resulting in increased blood flow: this is important for tissue
viability and can be demonstrated through physiological
measurement.

* Small changes in position can reduce pressure over
vulnerable areas such as the sacrum? and so significantly
enhance blood flow 2.

* Automated lateral rotation (=15°) can reduce pressure-time
exposure across important anatomical locations compared
to the supine position 2.

= A15° angle of rotation delivers significantly lower pressures
over the trochanter than a 30° tilt 2.

= Pressure over the upper and lower body is lowest at 20°
rotation (compared to 10° & 15°), beyond this level, weight

shift resulting in tissue friction needs to be taken into account .

= Tilt angles that exceed 20° may result in an unstable % and
uncomfortable ?* % position.

Conclusions:

As well as improved clinical outcomes, cost burden is a strong
driver for change and the therapeutic features of the Citadel
Patient Care System can be pivotal in supporting the delivery
of safe, effective and efficient patient care.

In terms of effective interventions, lateral rotation (manual
and automated) is an expanding area of research, with
positive outcomes reported for both patients and caregivers.
However, it is important to acknowledge that the very act that
protects the patient can also place the caregiver at increased

The impact can have an important and detrimental effect on
healthcare systems, as anything that takes staff away from
patient care creates cost issues in a system, and has the
potential for reducing the overall safety of the unit, including
that of the patient“.

Patient pressure injuries and caregiver musculoskeletal
disorders are two very challenging, costly and common
injuries, which are interrelated and yet rarely discussed in the
same context %,

Although robust cost data is elusive, and will vary widely
across different healthcare models, there is no doubt that
there is a strong incentive to apply preventative measures in
both areas.

Repositioning will reduce the duration and magnitude
of pressure over vulnerable areas of the body and
contribute to comfort, hygiene, dignity and functional
ability ',

Benefits for the caregiver...
Using repositioning aids to facilitate nursing interventions has
a number of health benefits:

* Ad Hoc use of complimentary mechanical aids lowers
the lumbar loads?® and physical effort required during
interventions such as assisted repositioning%’.

» Utilising biomechanically optimised handling modes
supplemented by small, technical aids reduces the load on
a caregiver's spine and can achieve a reduction in lumbar-
overload risk during manual patient handling procedures .

* Nurses who routinely deploy assistive equipment when
handling patients suffer fewer musculoskeletal disorders
(MSD)?.

* Convenience: the bed is always available to assist with
rotation. No waiting for additional staff, locating a
mechanical lift and or inserting slings or transfer sheets.

risk of injury and so the solutions must bring together
expertise, equipment and collaboration from the fields of both
the tissue viability and safe patient handling %°.

Although the clinical benefit in terms of pressure injury
outcome and reduced musculoskeletal disorders are yet to
be formally quantified, recent innovations such as the Citadel
Patient Care System, with a pressure redistributing support
surface and integrated lateral rotation capability, can play an
important role within clinical practice.

Box 1.
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