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Letter from the 
Editor-in-ChiefSPHM

Safe Patient Handling & Mobility

International Journal of

Welcome to this special Early Mobility issue of the International Journal of SPHM!

One of the most important messages you can take away from this special early mobility issue of the Inter-
national Journal of SPHM is that mobilizing patients, whatever stage in their recovery and regardless of the 
environment in which they are cared for, is a team responsibility.  As an RN, I have heard nursing colleagues 
on both sides of the pond remark that patient mobility is the responsibility of the physical therapist. Wrong! 
It is the responsibility of all disciplines and should always be accepted as such. 

The second takeaway from this issue is that early mobility is not exclusive to patients in the intensive care 
unit (ICU). Yes, it is true that much of the work and research on the risks of immobility and the preventa-
tive benefits of mobility has been conducted on patients in ICUs, but what about the patients who receive 
surgeries in other units or those who have a chronic condition that leaves them bed bound for a while? Early 
mobility is just as crucial for them to prevent complications from bed immobility.

Furthermore, this issue highlights the need for strong partnerships between vendors and end users. With-
out vendors, who I have found to be very responsive to the feedback of healthcare professionals as to what 
they need to manage their patients’ early mobility needs, we would still be struggling to prevent some of the 
potential risks of immobility, and of course, musculoskeletal injuries to ourselves. Make time for your ven-
dors. Talk to them, email them, and let them know what you need. They are great listeners. It is to everyone’s 
benefit to develop solutions if there isn’t one, so don’t hold back. 

With those three points in mind, I hope you enjoy this special issue of the IJSPHM. The journal starts with 
an article by Margaret Arnold, who is a leading expert in the field of early mobility. Margaret reminds us all 
that early mobility is not just for the ICU but across the continuum of care. Following that is an evaluation of 
a technology that helps to get patients back on their feet. But we also need to make sure that when technol-
ogy is used, staff uses it safely.  Our third article demonstrates the effectiveness of a skills training approach 
to the safe use of early mobility technology. Finally we have two articles that focus on the patient on ECMO 
and the solutions to the early mobilization of this small but critical group of patients in ICUs. Absorb as 
much as you can and implement as many ideas as possible into your workplace. 

Finally, I would like to thank Arjo for generously sponsoring this special early mobility issue of the Interna-
tional Journal of SPHM, a great example of end-user/vendor collaboration.

Heather M. Monaghan, MHSc, RN
Editor-In-Chief
International Journal of SPHM
hmonaghan@sphmjournal.com
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Building a Foundation of Mobility: 
From the ICU and Across the 
Continuum of Care
Margaret Arnold, PT, CEES, CSPHP

Int J SPHM   ■   Special Issue  |  Early Mobility, SI-5-SI-9   ■   Copyright © 2022 Visioning Publishers LLC

While there is a large (and growing) body of evidence 
around the harms of immobility in the intensive care 

unit (ICU), impaired mobility and/or immobility is in fact 
a problem that spans the continuum of care. The term early 
mobility refers to the initiation of mobility in the ICU, many 
times while patients are still on a ventilator, and represents a 
paradigm shift from default bed rest orders to the expecta-
tion that all patients should be screened for mobility every 
day and that mobility should be viewed as being as important 
a “medicine” as antibiotics or blood pressure medication. 
Mobility should be performed early, often, and progressively 
across all care settings for optimal patient outcomes.

An increasing body of evidence exposes the short- and long-
term effects of reduced mobility and immobility. As far out 
as 5 years after survival from the ICU, patients and their 
families continue to suffer from a host of problems that sig-
nificantly impact their quality of life.1 

As early as 1942, the hazards of bed rest were well recog-
nized. Asher, a physician, wrote,

“Look at the patient lying alone in bed! What a pathetic 
picture he makes. The blood clotting in his veins. The lime 
draining from his bones. The scybola stacking up in his co-
lon. The flesh rotting from his seat. The urine leaking from 
his distended bladder and the spirit evaporating from his 
soul. Teach us to live that we may dread unnecessary time 
in bed. Get people up and we may save patients from an 
early grave.”2 

 
In addition to the effects of the illness that takes them to the 
ICU or the hospital, many patients lose as much as 20% to 
40% muscle mass in just 1 week, in part due to being bed 
bound and not moving.3 This weakness does not just im-
pact strength in the leg muscles, resulting in difficulties with 
standing, walking, and transferring, but also in the core and 
trunk, making bed mobility difficult. The more decondi-
tioned the patient becomes, the more difficult performing 
self-care becomes and the more physically challenging it be-
comes for caregivers to assist with fundamental care tasks. 
While the effects of immobility have been most extensively 

measured and reported in the ICU, they are evident across 
all care settings.

The muscle weakness also affects the diaphragm and inter-
costal muscles, reducing effectiveness of breathing.4 This 
weakness, coupled with the decreased movement of secre-
tions due, in part, to the lack of changing position, increased 
fluid in the thoracic cavity due to the supine position, in-
creased resistance to expansion of the chest wall that is bear-
ing the patients’ weight, and collapse of the alveoli in de-
pendent lung areas, impacts the patients’ ability to achieve 
adequate oxygenation of the blood in order to sufficiently 
supply the organs and muscles.5 This further compounds the 
ability for patients to “move under their own steam.” 

Difficulty changing position, moving around in bed, and 
getting out of bed can then cascade for patients into pressure 
injuries, pneumonia due to lack of movement of secretions 
in the lungs, incontinence as they are unable to get up and 
go to the bathroom, osteoporosis through loss of calcium 
and other minerals due to non-weight bearing, cognitive 
impairments, and further weakness and deconditioning.5-12

Another significant concern for immobilized patients, es-
pecially those in intensive care and who are mechanically 
ventilated, is delirium. This phenomenon is thought to affect 
80% to 100% of mechanically ventilated patients in the ICU 
and includes hallucinations, disorientation, and disorga-
nized thinking.13 Delirium is not only a problem in the ICU, 
however. There is a growing awareness that delirium and 
disorganized thinking is a vastly under-diagnosed problem 
in the acute care and post-acute nursing units. This has sig-
nificant implications in fall prevention, especially unsuper-
vised falls and incontinence, which both affect quality of 
care and length of stay. 

A study at Vanderbilt University Hospital found that even 1 
year after an ICU stay, as many as 34% of patients presented 
with cognitive scores similar to patients with moderate trau-
matic brain injury, and 24% suffered symptoms similar to 
patients with mild Alzheimer’s disease.14



SI-6                                                           Int J SPHM   ■   April 2022   ■   Special Issue  |  Early Mobility

with an endotracheal tube were mobilized out of bed as part 
of routine care.20 

Another study in Scotland and Australia found that only 
16.3% of mechanically ventilated patients were mobilized 
in Australia, and 40.1% of mechanically ventilated patients 
were mobilized in Scotland. Levels of mobility were not re-
ported in this study. 21 

Across the United States, 64% of patients experienced activ-
ity in the ICU. Of those, 50% were in-bed activities, 20% 
were transfers to a chair, and only 10% were walking.22 The 
majority of ventilated patients still do not receive out-of-bed 
mobility despite evidence that it is safe and feasible. 

Levels of mobility in regular wards and in long-term care 
facilities are also very low, with patients spending on aver-
age less than 3% of their day standing and walking, and the 
rest either sitting or lying in bed.23 Another study showed a 
55% decrease in mobility when patients transferred to the 
med/surg unit after ambulating 100 feet on their last day in 
the ICU.24 

A 2013 study by Casey8 found more than 75% of older pa-
tients left the hospital at a lower functional level and spon-
taneous activity decreased by over 50% during hospitaliza-
tion.8 These numbers were further compounded by adverse 
events related to immobility. 

Mobility in skilled nursing homes and long term care also 
falls short of levels needed for best patient outcomes and 
optimal quality of life. Falls and incontinence are significant 
problems in long term care, and both are negatively affected 
by immobility and, conversely, positively affected by mobil-
ity. Skin assessments include mobility and activity levels,25 
and all fall risk assessments and scores are directly impacted 
by patient mobility levels.26-30 Risk for incontinence is more 
likely in patients who are not mobilized, and it is widely rec-
ognized that level of mobility, strength, and balance in el-
derly patients at home makes a difference to falls, risk of fall-
ing, cognitive functioning, and ability to live independently. 

In one respect, these numbers are very disappointing and 
alarming, however, they represent an enormous opportuni-
ty for healthcare providers to understand the impact of im-
mobility and the benefits of getting patients “back on their 
feet again,” change practice, and positively impact quality of 
care for patients. 

While the benefits of early mobility are well documented, 
many authors have outlined the barriers to achieving higher 
levels of patient mobility. Lack of time and staff resources 
are overwhelmingly recurrent as core themes. Other barri-

The economic and social burden of delirium is very high, 
not just on healthcare facilities providing the care, but also 
on quality of life for the individuals involved and their fami-
lies and communities. Often patients are unable to return to 
work, unable to perform routine tasks such as cooking din-
ner, going grocery shopping, balancing their checkbooks, or 
even in some cases, remembering where they live. 

In 1 study of patients with an average age of 45, less than 
50% had been able to return to work 1 year after being in the 
ICU.15 These effects can be devastating for patients and their 
families. Each day of immobility has an impact on function-
al impairment in both physical and cognitive domains, as 
long as 2 years after ICU discharge.16 Increasingly, the evi-
dence shows that mobilizing patients early, often, and pro-
gressively has a positive impact on many of these outcomes.

A systematic review of the literature on early mobility by 
Cameron et al in 20153 showed a wide range of benefits 
from early mobility, including shorter length of stay in the 
ICU and in the hospital; improved functional level dur-
ing hospital stay and after discharge; decreased delirium 
by as much as 50%; decreased weakness and/or increased 
strength; decreased inflammation; decreased readmission 
rates; decreased days on the ventilator and decreased associ-
ated ventilator-events and pneumonia; more patients able to 
walk to the bathroom and transfer to a chair and ambulate 
by discharge from the ICU; and increased number of pa-
tients who could be discharged home directly from the ICU. 
Although the majority of the research is related to the ICU, 
there is some evidence to show improved quality of life and 
outcomes with increased activity and mobility across the 
continuum of care.17 

Evidence for neurorehabilitation in neuro step-down units 
points to best outcomes when activities are performed early, 
often, and at a high rate of repetition and exercise intensity.18 
Additionally, patients who have higher levels of function on 
discharge from the hospital use fewer resources in the post-
acute care environments including outpatient and home 
care services. 

Despite clear evidence that mobility is good for patients 
across the entire continuum of care from every perspec-
tive considered, the occurrence of mobility continues to be 
alarmingly low. Point prevalence studies in the ICU in Aus-
tralia and New Zealand found that 28% of patients completed 
an in-bed exercise regimen, 19% sat over the side of the bed, 
37% sat out of bed, 25% stood, and 18% walked. No patient 
requiring mechanical ventilation sat out of bed or walked.19 

In Germany, in a 1-day point-prevalence study, only 24% of 
all mechanically ventilated patients and only 8% of patients 
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There are many technologies that can assist with active or 
passive mobility activities, including in-bed cycling; neu-
romuscular electrical stimulation (NMES); use of friction-
reducing devices (FRDs) or ceiling lifts with reposition-
ing slings to help patients overcome the friction of the bed 
sheets for repositioning themselves or assisting their care-
giver in the repositioning activity; and the use of bed fea-
tures such as head of bed elevation, chair position, turning 
assist, or tilting for progressive upright positions. Tilt tables 
and tilting beds can also allow in-bed partial or full stand-
ing, weight bearing, and active or active/assisted exercises 
in more vertical positions. Passive lift devices help move the 
patient to a chair or sitting position at the edge of the bed 
and can be integrated with rehabilitation and mobility ac-
tivities to help patients get stronger and progress to the next 
stage. Powered and non-powered standing and raising aids 
can also assist with early standing and ambulation activities 
when the patient lacks the strength to accomplish the mo-
bility activity independently or needs additional support or 
security to successfully progress to the next level of mobility. 

Mobility continues to be important throughout the contin-
uum of care, and performing mobility safely continues to be 
paramount for both the patient and the caregiver. 

Given the alarming quality of life impact of immobility and 
the known benefits of mobilizing our patients, the urgency 
for implementation could not be higher. 

Mobility should be done early, often, and progressively across 
the continuum of care. 
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Introduction

The introduction of early mobilization remains a signifi-
cant challenge for many who work in the intensive care unit 
(ICU). Patients admitted to ICU experience a significant 
and rapid muscle loss, with reductions in muscle mass of 
up to 20% in just the first 7 days for those in multi-organ 
failure.1 The muscle loss is associated with prolonged peri-
ods of mechanical ventilation, increased ICU and hospital 
length of stay, as well as incomplete long-term recovery.2-4 
While mortality rates have improved over the past two de-
cades, this survival is not without cost. Almost half of the 
patients have not returned to work at 1 year, with those who 
do return often experiencing job loss, occupation change, or 
worse employment status.5 Much of this is due to post-in-
tensive care syndrome (PICS), defined as new or worsening 
physical, cognitive, or mental impairments following critical 
illness or intensive care.6 Alongside muscle loss, immobility 
in the ICU is associated with an increased risk of secondary 
complications such as delirium or the development of pres-
sure sores.7 

To minimize the impact of bed rest, early rehabilitation 
is recommended. When implemented, programs of early 
mobilization have been associated with improvement in a 
number of outcomes including reduced ICU and hospital 

length of stay, reduced duration of mechanical ventilation, 
and better long-term recovery.8 However, the initiation and 
consistency of mobilization are often limited by multiple 
barriers such as safety concerns, competing staff priorities, 
or a lack of staffing or equipment.9-10 Consequently, interna-
tional point prevalence surveys, which aim to measure re-
habilitation levels across multiple ICUs on a specific date or 
dates, have consistently shown low levels of mobilization for 
patients in ICU, particularly for those receiving mechanical 
ventilation.11-14 A 3-day point prevalence survey of 38 ICUs 
in Australia and New Zealand found no patients requiring 
mechanical ventilation sitting out of bed or walking on the 
days in question.11 This was also the case in similar interna-
tional studies, where out of bed mobilization only occurred 
in 2% and 16% of patients who were invasively ventilated in 
Switzerland and Brazil respectively.12-13

A key step in the initiation of rehabilitation is often a sit on 
the edge of the bed, allowing assessment of sitting balance 
as well as being a natural first step in the progression to 
standing and walking. This process can however be chal-
lenging and labor-intensive, increasing the risk of both pa-
tient and caregiver injury. This is particularly the case for 
those patients requiring ongoing organ support, who often 
have multiple attachments, profound ICU-acquired weak-
ness, and fluctuating levels of consciousness.14 More specifi-

Early rehabilitation in the intensive care unit is associated with positive outcomes.  The actual process of patient mobiliza-
tion can be labor-intensive, increasing the risk of patient and caregiver injury. A previous trial of an early mobility device 
demonstrated its ability to support safe patient mobilization for patients mechanically ventilated and receiving organ sup-
port. This paper aims to understand how the device was being used in clinical practice and to identify any potential areas 
for future investigation. A survey of 69 clinicians with experience in using the device was completed. The results indicated 
regular use of the early mobility device to support programs of early mobilization, with two-thirds of respondents reporting 
it helped to reduce the workload during rehabilitation sessions. While it was commonly used to overcome reported barri-
ers to mobilization, these indications varied between respondents and there was a lack of robust protocol to guide its use. 
Future work is needed to evaluate the safety of utilizing the early mobility device for high-risk populations and to develop 
guidelines to support its use.

Keywords: early mobility, critical care, patient handling, patient safety, technology
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cally, mobilizing out of bed with an oxygen requirement of 
more than 60% and a respiratory rate of >30 breaths per 
minute has been described as a potential risk.15 Though it 
could be argued the physiological changes, including the 
increased functional residual capacity in upright postures, 
could mitigate the need for high oxygen and increase ven-
tilation to dependent areas of the lungs.16 The decision to 
mobilize often, therefore, requires a thorough risk assess-
ment, where clinicians weigh up the balance between risk 
and potential benefit based on a judgment of perceived 
physiological reserve. 

The availability of specialist equipment is essential to sup-
port clinicians in the initiation and safe delivery of early 
mobility in the ICU. One such early mobilization device, 
the Sara Combilizer, is a combined multi-position chair and 
tilt table allowing both sitting and standing positions to be 
achieved. A novel feature of this device is the ability for it 
to go into a completely flat position to allow passive trans-
fer out of bed using lateral transfer devices (See Figure 1). 
The passive nature of the transfer has been demonstrated to 
promote less physiological stress in comparison to sitting 
on the edge of the bed,17 and as such is considered a lower 
intensity activity and potentially more appropriate for those 
patients with lower physiological reserve. 

The alternative option for sitting patients out of bed in this 
acute stage would involve the use of mechanical hoists or 
lifts. Whilst the mechanical stresses placed on caregivers 
during hoist transfers can be reduced using ceiling hoists, 
transfers require careful consideration of logistics due to the 
multiple lines and attachments often seen in ICU patients. 
Additionally, factors such as a poorly tolerated airway, low 
dose inotropic support, or postural hypotension may raise 
safety concerns around the process of moving a patient. 

A suggested benefit of the passive lateral transfer method 
over the use of a hoist is the facilitation of improved safety 
through minimizing the required movement for positional 
change and transfer. The flexibility of the device to move 
from supine to achieve both sitting and standing positions 
(See Figure 2) also reduces the need for transfers between 
devices when both seating and standing positions are 
planned within the same rehabilitation session.

A previous project demonstrated earlier mobilization of 
high-risk patients within critical care (defined as those se-
dated and ventilated for ≥ 5 days) following the introduction 
of the Sara Combilizer.18 This perspective before and after 
cohort study found the introduction of the device supported 
patients to sit out of bed 3 days earlier in comparison to the 
baseline group. Importantly, at the time of first mobilization 
patients were also found to have higher sequential organ 

failure assessment scores (SOFA), indicating this mobiliza-
tion was taking place not only earlier but also at a more acute 
phase of critical illness. As the device has become increas-
ingly used worldwide, the study sought to investigate how 
it was being incorporated into clinical practice with specific 
aims to: 
1. Create a better understanding of how the early mobility 

device is utilized in clinical practice.
2. To investigate potential areas of improvement or specific 

high-risk populations which warrant future investiga-
tion.

Figure 1: Lateral transfer of a patient from bed to device

Figure 2: Seating and standing positions 
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Methodology

The authors developed, piloted, and completed an online 
survey to evaluate the clinical use of the early mobility de-
vice. Survey questions were predominantly closed in nature. 
This was to ensure the survey was quick and easy to com-
plete in an online format and associated with lower attri-
tion rates in comparison to online surveys using open-end-
ed questions.19 The survey was translated into 6 languages 
(Danish, Dutch, French, German, Norwegian, and Swed-
ish) and then back into English to confirm the translation.  

To ensure it reached those with experience of using the de-
vice, the survey was sent to lead clinicians within ICUs who 
had purchased the device identified using manufacturer/
distributor records. Countries included in the distribution 
were Australia, Austria, Belgium, Denmark, France, Ger-
many, Holland, Hong Kong, Norway, Poland, Sweden, Swit-
zerland, the United Kingdom, and the United States. 

To qualify for the survey, respondents must have been cur-
rently practicing in an adult ICU and confirm they had ei-
ther current or prior experience of using the product. The 
online survey was administered using SurveyMonkey (Sur-
veyMonkey, Palo Alto, CA, USA), between April 15 and 
May 14, 2021. For each respondent completing the survey, a 
donation was made to the World Health Organization Soli-
darity Response Fund to help countries combat COVID-19 
by way of an incentive.  

Survey development 

Content areas of interest (domains) were developed with 
specific questions (items) from within each domain.20 The 
domains included responder characteristics, organizational 
characteristics, ICU characteristics, practice and protocols 
in the ICU, and specific questions regarding practice and 
protocols around the early mobility device usage. Respon-
dents were characterized by title/role in the ICU. Organiza-
tional characteristics included a number of ICUs and ICU 
specialties. ICU characteristics included the total number 
of beds and standard staffing models of nurses and physio-
therapists. 

We enquired about the following practices and protocols in 
relation to the early mobility device: Initiation of rehabilita-
tion, presence of a mobility protocol, safety criteria and in-
dications for mobilization, frequency of use, perceived ben-
efits, and barriers to use. 

Content experts reviewed the comprehensiveness, clar-
ity, and face validity of included questions. The survey was 
piloted on a group of nurses and physiotherapists to assess 

comprehensibility, the flow of questions, and the length of 
time needed for completion.  

Data analysis

Descriptive statistics are presented as counts and percentages, 
with medians (interquartile range, IQR) range as appropriate. 

Results

The survey was sent to the clinical leads from a total of 312 
intensive care units. From these emails, 83 clinicians com-
menced the survey, although only 69 fully completed all 
responses giving a response rate of 27% and a completion 
rate of 83%. The most common respondents were physio-
therapists (59%), followed by nursing staff (37%). There 
was a median of one (IQR 1-3) ICU present in the hospi-
tals surveyed, with a median of 17.5 (IQR 9.5 - 35.5) beds. 
High-intensity staffing was present in most units, with 32% 
reporting a nurse-to-patient ratio of 1:1 and 56% at 1:2. A 
dedicated physiotherapy team was present in 81% of the 
units surveyed. 

Protocols and Practice related to the early mobility device

Rehabilitation was predominantly initiated by either physio-
therapists (88%) or nursing staff (62%), with only around a 
third of units (35%) reporting physician-directed initiation of 
mobilization. A protocol for use was reported by 22% of re-
sponders. The device was most used in mixed medical-surgical 
ICUs (See Figure 3). The device was used regularly as a part of 
early mobility programs, with 41% of respondents reporting 
daily use and 26% using it on average 2-3 times per week. 

The decision to use the device was multifactorial, although 
93% of respondents reported its main use to promote early 
mobilization in patients who are deemed high risk to mo-
bilize via other methods (See Figure 4). Other factors that 
influenced this decision were to allow earlier standing and 
weight-bearing in patients with ICU acquired weakness 
(71%) and to increase neurological arousal in patients with a 
reduced conscious level (70%) or aid in reorientation (65%). 
A third of respondents felt the device required fewer staff 
members to facilitate sitting and standing. 

Overcoming barriers

The use of the device was reported to overcome a few re-
ported barriers for the initiation of early mobilization. The 
reduced physiological burden appeared to be a key factor 
for consideration, with profound weakness (69%) and poor 
physiological reserve (63%) the most common patient fac-
tors that make clinicians more likely to use the device (See 
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Figure 5). Use of the device was linked to overcoming per-
ceived barriers to early mobilization including the presence 
of an endotracheal tube (51%), inotropic/vasopressor sup-
port (49%), and haemofiltration (42%) and reduced Glasgow 
Coma Scale score (36%). 

Perceived benefits

Several perceived benefits were reported regarding the use 
of the early mobility device, with respondents reporting it 
significantly or moderately promoted early rehabilitation 
(93%), enhanced recovery when used as part of a struc-

Figure 3: Type of ICU where the early mobility device is used (n=69)

*Adds to more than 100% due to multiple responses.

Figure 4: Factors which prompt initial use of the device (n=69)

*Adds to more than 100% due to multiple responses. 
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tured rehabilitation plan (82%), and supported weaning 
from mechanical ventilation (59%). From a practical point 
of view, the device supported patients to sit out more regu-
larly (73%), with staff also reporting a reduction in work-
load for rehabilitation sessions (63%) when using the de-
vice. Despite this high usage, only slightly more than half 
of respondents considered the product was being used to 
its full potential. The main limiting factors reported were a 
lack of time (61%), lack of available staff (42%), and a lack 
of training (39%). 

Discussion

Our survey demonstrated that when available, the early 
mobility device was being used regularly in clinical prac-
tice. When utilized, respondents reported the device was 
an effective tool to support the provision of structured re-
habilitation programs and to aid weaning from mechani-
cal ventilation. Studies have demonstrated the beneficial 
effects of early mobilization for patients admitted to ICU.8 
Despite the availability of expert consensus safety crite-
ria15 and a low incidence of adverse events related to early 
mobilization,21 point prevalence surveys demonstrate ICU 
mobility levels internationally remain low. As a result, an 
increasing focus has been placed on identification and 
strategies to overcome these specific barriers to mobiliza-
tion. Common themes identified include ongoing concerns 
regarding the safety of early mobilization, particularly in 
those patients requiring ongoing organ support or invasive 
mechanical ventilation, along with a lack of time or com-
peting priorities for already stretched clinical staff.22 While 

the device was commonly used to overcome a number of 
these barriers, the actual indicators for use varied between 
respondents. 

The introduction of new equipment into clinical areas often 
presents a number of barriers to overcome such as train-
ing for staff, development of policies for use, and ongoing 
maintenance. A lack of a standardized protocol to support 
the device’s use and implementation is likely to have con-
tributed to this variation in use between respondents. 

Interestingly, the device was predominantly utilized in 
mixed medical/surgical intensive care units, with much 
lower use reported in specialist critical cares such as neuro-
sciences, trauma, or those delivering extracorporeal mem-
branous oxygenation (ECMO). Mobilizing a patient out of 
bed who is receiving external support for the heart and/or 
lungs through an ECMO circuit is not common practice and 
predominantly involves stable cardiac patients who are re-
ceiving ECMO as a bridge to transplant.23 This is due to the 
perceived risks associated with disrupting the flow of the 
femoral ECMO circuit cannulas, which ultimately makes 
sitting on the edge of the bed a high-risk procedure.24 Simi-
larly, early mobilization of patients with acute neurologic 
injuries such as aneurysmal subarachnoid hemorrhage, in-
tracerebral hemorrhage, and neurotrauma vary because of 
different disease processes and management,25-26 with low 
levels of arousal meaning only limited rehabilitation is pro-
vided in the ICU.27  

Given the perceived benefits of the early mobility device to 

Figure 5: Which patient factors would make you more likely to use of the device (n=67)

*Adds to more than 100% due to multiple responses. 
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enable earlier mobilization for those patients with multiple 
attachments and reduced neurological arousal, special-
ist areas such as those which provide ECMO may have a 
higher proportion of patients who may benefit from using 
the device. As the device goes completely flat to allow pas-
sive transfer, this could provide the opportunity for graded 
positional change into sitting. This in turn would allow con-
tinuous assessment of flow disruption and go some way to 
reducing some of the perceived barriers and risks of mo-
bilizing patients receiving ECMO. Furthermore, if sitting 
remains an issue due to restrictions in hip flexion, the early 
mobility device also has a tilt table function to support a 
direct positional change from lying to standing. 

The early use of standing positions is particularly useful for 
those patients with a reduced Glasgow coma scale score or 
those at risk of postural hypotension. The gradual transi-
tion into upright provides an excellent method of increas-
ing arousal whilst facilitating weight-bearing through the 
lower limbs. 

While the advantages of using the early mobility device in 
specialist ICUs appear clear, it may be that these units al-
ready have access to more specialist rehabilitation equip-
ment to support mobilization, such as tilt in space wheel-
chairs and tilt tables, therefore reducing the perceived need 
for the device. 

Two-thirds of respondents reported that the device reduced 
the workload required for rehabilitation sessions. Patient 
handling in critical care is often labor-intensive and not 
without risk. High levels of ICU-acquired weakness, coupled 
with reduced patient arousal can lead to limited ability for 
patients to engage in therapy. With the addition of multiple 
attachments to deliver intravenous medications, support 
respiration, and provide continuous monitoring, multiple 
staff members are often required to support mobilization. 
This can be a major barrier to both the initiation and ongo-
ing delivery of rehabilitation, becoming dependent on avail-
able staff and the balance with other competing priorities.21 
The reality in clinical practice means this will often result in 
missed rehabilitation sessions leading to an increased risk 
of patient or caregiver injury during mobilization sessions 
without adequate staff availability. The identification of ap-
propriate equipment to reduce this burden is essential to 
minimize these risks and maximize the consistency of reha-
bilitation delivery. 

Limitations

There are limitations inherent to self-reported surveys. First, 
we had no gold standard test to confirm accurate practice 
reports including protocol presence. Given the reported 

benefits of early mobilization, social desirability bias may 
be present and may have encouraged false reporting in the 
survey to overemphasize the rehabilitation service provided 
in the responders’ units. We chose to use closed questions to 
ensure our online survey was quick and simple to complete 
and minimize attrition rates. A consequence of this decision 
was the survey failed to capture a more detailed picture re-
garding certain aspects under investigation, for example, to 
identify facilitators or barriers to using the device.  

Other limitations include the sampling methodology used. 
We chose a sample using the device manufacturer/distrib-
utor records. Whilst this ensured we obtained a sample of 
units that had access to the device, this may have biased 
our results towards positive responses as it would have only 
included those who were current users and felt they had 
sufficient experience with the device to complete a survey 
about its use. This may have positively skewed the responses 
obtained and missed important perspectives which could 
have been gained from non-users. In addition, the comple-
tion rate was low, with only 22% of ICUs contacted com-
pleting the online survey. As a result, while we were able to 
gain an overall insight into how the device was being used 
in the areas surveyed, due to the small number of responses 
comparisons for use could not be made between individual 
countries or regions which may have provided additional in-
sight into local barriers or experiences.

Conclusion

Future work is needed to evaluate the safety of utilizing the 
early mobility device for high-risk populations and to de-
velop guidelines to support its use. Given its reported ben-
efit in overcoming barriers to mobilization such as profound 
weakness and altered conscious level, its use and impact in 
specialist critical care areas such as neuroscience or trauma 
ICUs should be investigated. 
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Introduction

Low physical activity during hospitalization can lead to 
functional decline also known as Hospital Associated Dis-
ability (HAD).1-3 Promoting safe mobility in hospitalized 
patients, therefore, should be a vital part of an ongoing mul-
tidisciplinary care plan. A systematic approach of functional 
measurement to set daily mobility goals and provide data 
feedback to promote mobility is warranted when promoting 
activity and mobility.4,5 

Safe patient handling (SPH) equipment utilization should be 
leveraged to promote safety for both patients and clinicians 
when promoting mobility. In general, a siloed approach is 
often utilized that focuses on the education of SPH use to 
prevent staff injuries rather than an integrated approach 
that guides nursing staff to leverage the SPH equipment 
to meet the patient’s mobility goal for the day. Moving to a 
“Safe Patient Mobility” model which considers staff injury 
prevention while promoting patient activity and mobility in 
the context of staff turnover, therefore, requires consistent 
sustainable training.

Challenges to utilizing SPH equipment are widely reported 
in literature despite its availability on the unit.6,7  Awareness 
and education are key components in overcoming some of 
these challenges. Skills days are informative and address 
new skills, high risk-low frequency skills, trends of practice 
concerns highlighted by patient safety events, and quality 
improvement projects through simulated learning. These 
annual or semi-annual nursing skills days provide a consis-
tent forum to train staff and integrate mobility with other 
training priorities.

This case study will present how a nursing skills day was 
utilized to integrate traditional safe patient handling equip-
ment training with the Johns Hopkins Safe Patient Handling 
Mobility (JH-SPHM) Guide to optimize patient mobility 
performance. 

Methods

At our institution, all nursing staff receive education on the 
utilization of functional assessment tools and SPH equip-
ment as part of their onboarding during orientation. This 
includes both didactic self-paced learning and demonstra-
tion/hands-on practice on the use of SPH equipment.

Setting the mobility goal for the day based on the patient’s 
physical capacity is important to ensure patients are chal-
lenged to their fullest capacity with their mobility perfor-
mance. One of the tools includes the Johns Hopkins - Mobil-
ity Goal Calculator (JH-MGC) that guides the nursing staff 
to set a daily mobility goal on the Johns Hopkins – High-
est Level of Mobility (JH-HLM) scale based on the patient’s 
abilities to perform basic mobility activities using the stan-
dardized AM-PAC® Basic Mobility Short Form.8  

Each level of mobility on the JH-HLM scale may require the 
use of SPH equipment to ensure the achievement of that level 
of mobility safely for both patient and staff. However, nurs-
ing staff may not have the guidance to choose appropriate 
SPH equipment for patients who have the physical capacity 
to actively participate in out-of-bed mobility activities. 

The Johns Hopkins- Safe Patient Handling Mobility Guide 
(Figure 1) was created to bridge this gap and assist the front-

Safe use of mobility and safe patient handling equipment requires ongoing staff education and training.  Nursing skills 
days are ideal forums to incorporate mobility and safe patient handling (SPH) using scenarios, interactive questions, and 
hands-on labs. This case study will share how two nursing units at an academic medical center provided consistent safe 
patient handling equipment training to support the progression of patient mobility by introducing the Johns Hopkins- 
Safe Patient Handling Mobility (JH-SPHM) Guide.
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line nursing staff to choose appropriate SPH equipment to 
enable the patient to meet their mobility goal for the day. A 
variety of SPH equipment is available within the inpatient 
units. Some equipment are more frequently used than oth-
ers, leading staff to lose the knowledge of and competency to 
utilize the less frequently used equipment. Therefore, skills 
days are good forums to provide this ongoing integrated 
education. 

The nursing skills day combined two adult neurosciences 
inpatient units in a large urban teaching hospital consist-

ing of acute care and intermediate care staff for a 4-hour 
nursing skills day class. Mobility and safe patient handling 
equipment were topics covered in the Fall of 2021 nursing 
skills day to prevent staff injuries while promoting patient 
mobility. Forty-five minutes were allotted for this topic out 
of the four-hour skills day. The first 20 minutes consisted of 
a presentation reviewing charts of this fiscal years’ mobil-
ity achievement goals for each level of mobility (JH-HLM 
of 3-5, 6, and 7-8), along with current and past JH-HLM 
documentation compliance against the internal benchmark 
goal of 90% (See example in Figure 2).  

Figure 1: Johns Hopkins – Safe Patient Handling (JH-SPHM) Guide

Figure 2: Example of review of mobility achievement goals and documentation compliance
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Next, documentation practices for functional assessment 
and performance tools to meet policy requirements were 
reviewed with scenarios and interactive questions. The JH-
HLM scale scoring rules for documenting a patient’s mobil-
ity score were reviewed with case examples. An interactive 
discussion using patient case scenarios of how to determine 
a patient’s mobility goal with the JH-MGC was followed by 
a discussion of how to optimize goal achievement and prog-
ress their mobility. 

Case scenario example: If your patient’s AM-PAC mobility 
score is 22, what will be the mobility goal for the day? Once the 
patient achieves a JH-HLM score of 7 (walk 25 feet or more), 
how can we progress the patient’s mobility to a JH-HLM score 
of 8 (walk 250 feet or more)?

Interactive discussion on common barriers to mobility and 
how to navigate those barriers was reviewed with examples 
such as if your patient has an indwelling urinary catheter, 
how can we maximize their mobility?

Lastly, the JH-SPHM Guide, which guides clinicians to 
choose appropriate SPH equipment to meet the mobility 
goal for the day, was reviewed.  While discussing the JH-
SPHM guide, the variety of equipment available on our units 
was reviewed as well.  The last 25 minutes of this education 
topic focused on kinesthetic activities in an empty patient 
room with a manikin placed in the bed for practicing low-
level dependent mobility tasks. The staff were presented with 
three infrequently used safe-patient handling technologies 
to practice with followed by a discussion of the use of each 
piece of equipment for the various levels of mobility.  

For dependent patients with a JH-HLM goal of 2, the use of 
total assist mechanical lifts and repositioning devices were 
reinforced. For dependent patients who are unable or need 
a lot of help (AM-PAC Mobility score of 6-7) and physically 
demanding to boost up in bed and laterally transfer (i.e., JH-
HLM goal of 2), the use of air-assisted lateral patient transfer 
system and friction-reducing devices were also reviewed. 

Utilizing the manikin in the bed, staff practiced how to place 
the transfer device under the patient, attach the pump, and 
how to perform vertical and lateral patient movement. The 
maximum weight capacity, selecting appropriate patients for 
this device, and how this device can make the movement of 
heavier patients easier with less staff required were also re-
viewed. 

For patients with JH-HLM goal of 3-8 but presenting with 
decreased truncal stability and trunk/lower extremity weak-
ness, requiring assistance with sitting, standing, or walking, 
utilization of battery-operated sit-to-stand lift device with 

ambulation option was reviewed.  The device support sling 
was placed on a staff member and two other staff members 
helped to secure the sling on the device and activated the 
standing function of the device.  The location of the device, 
the battery charger, re-usable slings and their sizes, maxi-
mum weight capacity, and how to select appropriate patients 
for this device were reviewed.  

Additionally, the appropriateness for seated repositioning 
devices once in the chair was reviewed with hands-on prac-
tice. Staff were educated on how to this device, the ease of 
using it, maximum weight capacity, and how it can help pre-
vent staff back injuries when repositioning patients who are 
already out of bed or in the chair. 

Clinical Relevance

Promoting early mobility to prevent functional decline and 
other immobility-related harms in hospitalized patients 
should be highly encouraged. Practicing safe mobility to help 
the patient achieve their mobility goal based on physical ca-
pacity is crucial. Implementing and sustaining a safe mobil-
ity program should, therefore, focus on an integrated model 
where SPH equipment is leveraged to meet the mobility goal 
and encourages the active participation of the patient.

Staff turnover and infrequent utilization of SPH equipment 
can negatively impact the frequency of using some SPH 
equipment.  One of the strategies to overcome this challenge 
is by engaging staff and ensuring staff are trained to integrate 
SPH equipment to meet the mobility goal. This case report 
highlights how to incorporate ongoing education through 
nursing skills days to intertwine the topics of mobility and 
safe-patient handling. Utilizing a combination of case sce-
narios and kinesthetic activities can help engage nursing 
staff to ensure their safety and patient safety during goal di-
rected mobility activities.

A limitation of this case report is that it reflects the educa-
tion practice on the two units and did not include temporary 
nursing staff in the training. Future efforts should focus on 
not only expanding the training to all staff but also a safe 
patient mobility model training while integrating other im-
mobility-related harms such as falls, delirium, and pressure 
injury prevention practices.  
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Background

Extracorporeal membrane oxygenation (ECMO) is a mode 
of life support therapy for patients with serious respiratory 
and cardiovascular failure intractable to traditional medical 
therapy.1 ECMO is a form of cardiopulmonary bypass where 
the blood is pumped outside the body to a heart-lung ma-
chine that removes the carbon dioxide and sends oxygen-
ated blood back to the body. This form of treatment is not a 
cure for their life-threatening illness, but rather is used as a 
temporary life support to allow the heart and lungs to rest. 
This serves as a bridge to decision, recovery, or transplant.2  
Due to the nature and severity of illness of the patients sup-
ported on ECMO, they can require an extended course of 

hospitalization and rehabilitation in the critical care units.1 
The use of ECMO has increased in recent years secondary 
to an advanced understanding of ECMO and the technology 
it encompasses as well as decreased barriers to its access.3,4  

There are 2 types of ECMO support that includes veno-ve-
nous (VV) and veno-arterial (VA) ECMO. VV ECMO sup-
port was originally intended for respiratory failure nonre-
sponsive to conventional mechanical therapy. The initiation 
of VV ECMO support started for patients with acute respi-
ratory distress syndrome (ARDS) to decrease detrimen-
tal effects of mechanical ventilation. Cannulation for VV 
ECMO can either be cannulation of a single site incorporat-
ing a bicaval dual-lumen catheter or a dual-site cannulation 

Extracorporeal membrane oxygenation (ECMO) is a mode of life support therapy for patients with serious respiratory 
and cardiovascular conditions when traditional therapy has failed. ECMO works by pulling the patient’s blood outside of 
the body via a centrifugal flow pump through an artificial cannula that serves as a vein that then passes through a hollow 
fiber oxygenator where oxygen is added and carbon dioxide is removed. The oxygenated blood is then returned back via 
an artificial cannula either to an artery or vein. The cannulas can be inserted in various sites such as the femoral artery/
vein, the internal jugular vein, the axillary artery, or centrally inserted into the heart. These cannulas are held in place by 
external sutures and therefore can easily be dislodged or moved out of place. If either of these happens, this poses a fatal 
risk for exsanguination or suboptimal oxygen delivery. Until recently, these patients were sedated and did not engage 
in early mobility.  However, recent research has shown the benefits of mobilizing these complex patients early helps to 
reduce ICU-acquired weakness, the complications associated with bed rest, and maximizes the postoperative function-
ing/recovery after lung or heart transplant. Mobilizing these complex patients requires a highly skilled and trained team 
to closely monitor the patient’s tubes, lines, cannulas, vital signs, etc. Patients with femoral cannulas can be more chal-
lenging to mobilize since precautions need to be taken to not excessively flex the hips to ensure proper securement of 
the cannulas. The priority when mobilizing patients supported on ECMO is largely placed on avoiding a patient adverse 
event, and not much attention is given to protecting the team members from injuries. Utilizing the patient lift equipment 
with this population can be challenging due to the multiple tubes, lines, and cannulas which can make sling placement 
difficult. This article will review how a level 1 trauma center was able to overcome the challenges associated with utilizing 
patient lift equipment with this population for turning, out-of-bed transfers, standing, and ambulation to maximize team 
member and patient safety. The use of the tilt bed technology can be especially helpful when mobilizing this population 
to ensure minimal movements of all the tubes, lines, and cannulas.

Keywords: ICU, ECMO, safe patient mobility, caregiver safety
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(femoral-femoral or femoro-jugular). The desired approach 
for the VV ECMO patient is to be alert, non-intubated, and 
spontaneously breathing with cannulation of a single site 
to mobilize and rehabilitate toward either transplant or re-
covery.5 VA ECMO support is intended for those individu-
als with extreme cardiorespiratory failure correlated with a 
high morbidity and mortality. VA ECMO as opposed to VV 
ECMO provides full hemodynamic support as opposed to 
VV which provides respiratory support. 

The location of the cannulas can hinder early mobility. The 
desired cannulation site to facilitate mobility and equipment 
use is jugular or central. The femoral cannulas (Figure 1) can 
pose more of a risk during mobility as precautions need to 
be taken not to excessively flex the patient’s hips during mo-
bility to protect the cannulas from being dislodged, thereby 
making turning in bed, sitting edge of bed (EOB), and am-
bulation more challenging. Accidental dislodgment of an 
ECMO cannula would cause the patient to exsanguinate in 
minutes. Cannulas that have even slightly shifted position 
can cause fluctuation on ECMO flows that can cause the pa-
tient to decompensate. Securing these is a priority during 
any type of movement.

Historically, patients supported on ECMO were sedated 
and did not engage in early mobility, which led to physi-
cal deconditioning, skin breakdown, prolonged ICU stays, 
and difficulty weaning from the ventilator.4,9  With advances 
in technology, research is now showing the benefits of early 
mobility for the ECMO population which includes increase 
in muscular strength, decrease in length of stay, decreased 
rates of delirium, shorter duration of mechanical ventila-
tion, and increase in overall function.6,7  

Tampa General Hospital (TGH) is a 1,007-bed not-for-
profit level 1 trauma center and is Magnet-certified with an 
18-bed cardiothoracic intensive care unit (CTICU).  TGH 
began to ambulate patients supported on ECMO in 2018, 
and an ECMO mobilization protocol was developed by the 
multidisciplinary team and is utilized to determine whether 
the patient is appropriate for mobilization (Table 1). 
 
The use of safe patient handing (SPH) equipment can be a 
challenge with this patient population due to their critical 
nature and the multiple lines, airways, drainages (LDAs), 
and cannula sites. TGH has learned to adapt their SPH tech-
niques to meet the needs of this population to ensure maxi-
mal safety to both the patient and team members. The SPH 
equipment available in the CTICU unit is listed in Table 2. 
The long-term goal for this unit is to have a permanently 
mounted ceiling lift and air-assisted repositioning device 
in every room. The TGH lift/injury prevention team assists 
with daily maintenance and inventory of their SPH equip-

ment and restocks their supplies to ensure the equipment 
is accessible, available, and in good working condition to 
maximize compliance.

Turning the patients supported on ECMO

Patients who are hemodynamically unstable, are experienc-
ing significant bleeding from the trach or cannula sites, and 
are unable to maintain the ECMO flow will not be turned. 
In these cases, the multidisciplinary team collaborates to 
weigh the risks vs benefits of turning, and the physician will 
specify in their orders “do not turn.” These patients will have 
gel pads under their bony prominences to decrease the risk 
of skin breakdown. This order is frequently reassessed, and 
once the patient is more stable, attempts will be made to be-
gin micro-turns. 

Figure 1: Femoral cannulas

ECMO Mobilization Protocol
•	 Richmond Agitation Sedation Scale (RASS) score -2 

to +2
•	 Patient able to follow commands
•	 Patient is hemodynamically stable and on 2 or less 

vasopressors
•	 Patient is not bleeding, and cannula sites have 

achieved hemostasis
•	 Hemoglobin (Hgb) is stable

•	 Patient has not experienced fluctuations in ECMO 
flows for the previous 4 hours

•	 Patient has not needed volume resuscitation within 
the last 4 hours

•	 Patient has daily physician clearance

•	 Physical and occupational therapy order

Table 1
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Turning patients supported on ECMO can be challenging 
due to critical illness, multiple LDAs, cannulas, etc. (Figure 
2). If the patient has femoral cannulas, they are typically log 
rolled to ensure minimal movement of the hips. Utilizing a 
sling with ceiling lift to turn them can be very challenging 
as the nurse would need to reach across the bed to secure 
the cannulas. An effective method to start micro-turning 
the femorally cannulated patients is to use a wedge and an 
air-assisted device as described in Table 3 (see video simula-
tion: https://www.youtube.com/watch?v=SNG2pnWyxcw). 
This technique allows the nurse to remain near the femo-
ral cannulas and provides the ability to rapidly deflate the 
mat should the patient decompensate. If the patient is can-
nulated centrally or in the jugular area, then utilizing a ceil-
ing lift with turning sling or deflated air mat can be an op-
tion (Figure 3). However, if the patient is very unstable, this 
method might not be used, as the ceiling lift does not have 

the quick release needed to return the patient to supine po-
sition quickly if they decompensate. 

Early mobility of the patients supported on ECMO utilizing 
the tilt bed technology

Prolonged immobilization during critical illness often pro-
motes neuromuscular and neuropsychiatric syndromes such 
as intensive care unit (ICU)-acquired weakness and ICU de-
lirium, which in turn is associated with relevant long-term 
post-ICU morbidity.1 Early mobility with physical therapy  
initiated within the first week of ECMO cannulation has a 
clinical impact associated with reduced duration of ECMO 
support, mechanical ventilation, and length of stay.1,6,8,9 Mo-
bilizing these high-risk patients is safe when managed by a 
highly skilled and dedicated team.9 

SPH Equipment Available in TGH's 18-bed CTICU Unit
•	 6 rooms with a permanently mounted ceiling lift system which has full-room coverage with an 825-pound motor and 

integrated scale
•	 12 rooms with a straight ceiling lift track where a portable ceiling lift can be utilized
•	 2 motorized sit-to-stand devices
•	 2 standing aids
•	 Air-assisted technology (8 pumps; 1 for every 2 rooms) 
•	 Commode with lift assist
•	 Disposable slide sheets
•	 Stretcher/cardiac chair
•	 Tilt table
•	 Rental tilt beds
•	 Walkers, gait belts
•	 Various slings (turning, transfer, walking, and limb holding)
•	 Air-assisted mats

Table 2

Figure 2: Patients supported on ECMO
Figure 3: Simulation of a turn utilizing a portable ceiling lift 
and deflated air assisted mat
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Research has shown that early mobilization of patients can 
reduce the ICU-acquired weakness, improve functional re-
covery, reduce infections and overall length of stay in the 
hospital, thus decreasing the cost of treatment. It also helps 
in rapid recovery by the prevention of critical illness poly-
neuropathy. Muscle wasting, which occurs early and rapidly 
during the first week of illness, can also be prevented and 
reversed.6,8   

Early weight bearing promotes antigravity muscle strength 
such as the neck and the gluteus, which permit safe transfer 
and ambulation. At TGH, physical and occupational ther-
apy (PT/OT) consults are placed once the patient support-
ed on ECMO is stable hemodynamically, is exhibiting no 
bleeding, has a stable ECMO flow, and is no longer sedated 

(Richmond Agitation Sedation Scale (RASS) score -2-+2). If 
the patient is too unstable for therapy, the nursing team will 
follow the immobility protocol and perform active assisted 
or passive range of motion of the extremities as needed and 
ensure proper positioning is maintained for joint integrity.  

A safe method of achieving early mobility, weight bearing, 
and upright posture for patients supported on ECMO is 
through use of the tilt bed technology. This can be especially 
helpful for patients with femoral cannulation since sitting at 
the EOB bed is more challenging due to the hip precautions. 
The tilt bed technology makes managing the LDAs and can-
nula sites easier, allowing the healthcare team to focus on 
the patient. If they can tolerate tilting a few degrees in the 
ICU bed and have restorative potential, the physician will 

Turning Technique Using Air-Assisted Technology and Wedge for the Critically 
Ill Patients

Description Photo Video
Step 1:
Place wedge or pillow in desired 
position under the deflated air mat.

https://www.youtube.com/
watch?v=SNG2pnWyxcw

Step 2:
Using adjustable rate inflation 
to slowly inflate mat.  If patient 
becomes unstable, turn the pump 
off right away.

Step 3: 
Gently pull inflated mat up onto 
the wedge by walking back, keeping 
elbows in.  
Another nurse can be next to them 
to manage the tubes/lines.

Table 3
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write an order for the tilt bed (see Table 4 for tilt bed con-
traindications). At times, physicians will place the patients 
directly on a tilt bed post-operatively after cannulation.

The tilt bed sessions are initiated by the therapy team with 
the assistance of a nurse to help manage the LDAs, cannulas, 
etc. Monitoring the patient’s vital signs begins at 0 degrees 
with steady progression. The goal for each tilt session is to 
tolerate 20-30 minutes achieving 40-50 degrees of tilt, thus 
promoting off-loading pressure to the spine and coccyx as 
well as lower extremity weight bearing more than 50% of the 
patient’s total body weight. While in tilt, the patient can par-
ticipate in activities of daily living (ADL), upper and lower 
extremity strengthening, head control, neck strengthening, 
weight shifting, etc. (see Figure 4 of patient on tilt bed). A 
progressive return to 0-degree tilt is achieved at the end of the 
session with close monitoring of blood pressure, heart rate, 
and oxygen saturation throughout each progressive degree 
of tilt. The goal is for the tilt sessions to occur 1-3 times per 
day. Barriers associated with progressing the session would 
include any changes in patient stability, scheduled tests or 
procedures, or the patient’s overall tolerance to tilting.  

Sitting edge of bed for the patients supported on ECMO

Sitting edge of bed (EOB) or out of bed (OOB) is initiated 
when the patient is stable and can respond to their name and 
open their eyes. Placing the patient in the chair position in 
their bed enables the care team to assess the patient’s tolerance 
for upright sitting, head control, and overall physiological re-
sponse to positional changes. Patients with femoral cannulas 
are not transferred out of bed into a chair at TGH, due to hip 
precautions being specified at this facility to no flexing past 30 
degrees.  When PT and OT mobilize the patients supported 
on ECMO OOB or EOB, the nurse and perfusionist are also 
present in the room. If the patient can actively participate, 
they are slowly transitioned to EOB with careful monitoring 
of the LDAs, cannulas, ECMO flow rate, as well as monitoring 
the patient’s vital signs. If the patient requires a lot of physical 
assistance to achieve EOB sitting, the therapy team will utilize 
ceiling lifts with a sling with full head support. Once at EOB, 
there will be an attempt to decrease the tension on the sling 
to evaluate the patient’s trunk control. A sit-to-stand device 
with a forearm platform while sitting EOB can be utilized to 
secure the patient, thereby freeing the therapy team’s hands to 
provide the patient with proprioceptive feedback to promote 
head control, posture, core stability, and pelvic strengthening. 
ADL activities can also be performed when sitting EOB.  

Patients who are unable to maintain upright posture at the 
EOB may be transferred into the recliner via the ceiling lift 
and the assistance of the TGH lift/injury prevention team. 
This requires skill, teamwork, and communication to ensure 

the cannulas and LDAs will not get dislodged during this 
transfer.  Bundling all the tubes and lines together in 1 loca-
tion between the bed and the recliner can be helpful.  To 
decrease the risk of disconnecting lines during this transfer, 
the patient can be slightly elevated off the bed with the sling, 
the bed is then moved out, and replaced with a chair. The 
patient is then lowered into the chair, thereby lowering the 
risk of disconnecting any LDAs or cannulas.   

Figure 4: Patient on a tilt bed in CTICU at TGH performing 
upper extremity exercises

Contraindications to Utilizing the 
Tilt Bed Technology*

•	 Active myocardial infarction in past 24 hours
•	 Arrythmias (life-threatening)
•	 Unstable lower extremity fractures/traction
•	 Unstable fracture (pelvis, spinal, lower extremity)
•	 Stroke in past 24 hours
•	 Unresponsive patient, agitated/non-cooperative 

patient
•	 Weight > 750 pounds
•	 Open chest
•	 Hemodynamic instability
•	 Unstable intracranial pressure
•	 Active bleeding
* Contraindications provided by tilt bed company

Table 4
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Progressing mobility of the patients supported on ECMO:  
Standing and ambulation

The use of a motorized sit-to-stand device, walker with 
forearm platform, or standing aid are helpful devices to use 
at the bedside to progress standing endurance and weight 
bearing capabilities. The patients supported on ECMO may 
also work on ADL activities while standing in these devices, 
which can also be utilized to transfer the patient out of bed 
onto a bedside recliner or chair (see Figure 5). If the patient 
is cannulated femorally, weight bearing and standing is usu-
ally achieved with the tilt bed technology at TGH.  They can 
egress off the foot end of the bed when it is fully upright.

Ambulating patients supported on ECMO can be challeng-
ing due to the high-risk nature of ECMO itself. The safety 
of the patient and the integrity of the ECMO circuit are of 
upmost importance. Depending on where a patient is can-
nulated for ECMO also provides a challenge. Patients with 
dual-lumen cannulation in the internal jugular need to have 
their cannulas secured to their head. These cannulas are 
heavy, and, if they either rotate at the site or come out of the 
patients, the ECMO flows are compromised. Cannulation in 
the femoral veins or arteries is done using single-lumen can-
nulas and are challenging due to the large bore cannulas and 
the potential of kinking or dislodging during ambulation. 

Prior to ambulating, the patient should be assessed for 
suitability (see Table 1) and an order to ambulate should 
be present in the chart. There are typically 5-6 team 
members present during ambulation (PT, OT, respiratory 
therapist, perfusionist, and 1-2 nurses) (see Figure 6). Prior 
to ambulation, nursing and perfusion inspect all cannulas 
and verify that they are both sutured and have a cannula 
securement device in place. All cannulas should also be 
marked. The respiratory therapist  ensures appropriate 
oxygen supply and respiratory conditions (mechanical 
ventilation, high flow nasal canula, non-rebreather mask, 
etc.). Nurses should minimize pain, temporarily disconnect 
lines and tubes (if able), and facilitate the patient’s alertness. 
The perfusionist manages cannulas and monitors the 
integrity of the ECMO circuit and adjusts settings to regulate 
blood and sweep gas flow. PT and OT guard ambulation 
and provide verbal and tactile cues. Scheduling treatment 
time with all disciplines can be challenging as well as proper 
position of staff during the ambulation due to limited slacks 
in ECMO cannular length, airway tube length, lines, etc. 
Ambulation of the ECMO patients requires a high degree of 
teamwork and coordination between the entire healthcare 
team (see ECMO ambulation video: https://www.youtube.
com/watch?v=v-D6l9qY7hA).

The use of a platform walker or standing aid with a seat can be 

helpful to allow the patient to sit when fatigued, rather than 
having an additional person to follow with the chair during 
ambulation (see Figure 7). Other devices utilized for ambula-
tion include motorized sit-to-stand devices with or without 
knee guard (see Figure 8), rolling walkers, or an ICU walker 
which accommodates the IV pole, oxygen tank, vital signs 
monitor, foley catheter, flexiseal, and chest tubes as needed.  

TGH started to ambulate patients supported on ECMO in 
2018 and thus far have ambulated 23 patients. Most of the 
patients being mobilized (15/23) have been pre-lung trans-
plants, and the other 8 have been COVID patients. Patients 
who are not candidates for mobilization often do not qualify 
due to high levels of sedation or hemodynamic instability. 
Table 5 describes the journey of an ECMO patient’s progres-
sion of mobility while awaiting lung transplant.

Table 5 provides an example of mobility progression for 
a 29-year-old female on ECMO awaiting a bilateral lung 
transplant. Figures 6 and 7 show her ambulating before her 

Figure 5: Patient supported on ECMO sitting in recliner with 
motorize sit-to-stand device to assist with trunk control and 
transfers in/out of bed

Figure 6: Ambulation of a patient supported on ECMO who is 
centrally cannulated utilizing a standing aid
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Figure 7: Patients supported on ECMO sitting on standing aid 
to take a rest break during ambulation

Figure 8:  Patient ambulating utilizing a motorized sit-to-
stand device

ECMO Case Study Example
29-year-old female with mixed connective tissue disease, presents with right ventricular failure classified as class IV 
according to the New York Heart Association classification and group 1 according to World Health Organization for 
pulmonary artery hypertension. 

Due to low cardiac output despite aggressive therapy and advancement of symptoms, the patient was accepted in transfer 
for preparation for expedited transplant evaluation. She was placed on ECMO with central cannulation while awaiting her 
bilateral lung transplant.
Day Patient Status Mobility
Day 1-2 Unstable medically Repositioning in bed only

Nursing to follow immobility protocol and perform 
in bed range of motion, skin care, and monitoring/

assessment/maintenance of cardiopulmonary, 
neurological, urinary, and  gastrointestinal systems

Day 4 VA ECMO cannulation with sternotomy and 
post-operative intubation

Day 5-8 Tracheostomy
Medically unstable

Day 9 & 10 Physical and occupational therapy  (PT/OT) 
order received

- Edge of bed with ceiling lift and sling
- Lift/Injury prevention team to perform 

dependent transfer out of bed with ceiling lift 
Day 12 Patient placed on a tilt bed Tilt bed session to 30 degrees
Day 13-17 PT/OT on hold. Hemodynamic instability with 

patient sedated on ventilator. Bleeding from 
tracheostomy, bradycardia, hypotension, sepsis. 
Palliative care consulted. Family meeting with 
care team and chaplain to discuss goals of care.

Repositioning in bed only

Nursing to follow immobility protocol described above

Table 5
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Figure 9: Patient in Figures 6 & 7 post ECMO support after 
double lung transplant on the day of her discharge

ECMO Case Study Example
Day 18-20 Patient stable; resume PT/OT Edge of bed sitting with sling

Tilt bed sessions
Dependent transfers using ceiling lift and lift/injury 

prevention team
Day 21-24 Progressed to edge of bed with contact guard assist

Sit-to-stand device and standing aid for transfers out 
of bed

Discontinue tilt bed
Day 25-38 Ambulation initiated Ambulated 75-300 feet with the rolling walker or 

standing aid.
Day 39 Bilateral lung transplant

ECMO decannulation
Therapy on hold

Day 41 PT/OT re-evaluation for mobility
Day 42-47 Ambulated 300 feet with rolling walker or walking aid 

with seat.
Progression of ADL’s and toileting

Day 48 Transferred out of ICU to transplant floor with 
trach collar

Day 49 Trach decannulation Progressed to ambulation without assistive device
Day 57 Discharged to transplant house for lung patients 

with Mother

transplant,and Figure 9 shows her ambulating independent-
ly the day of her discharge, 18 days after her bilateral lung 
transplant.  
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Introduction

The coronavirus (COVID-19) pandemic is caused by severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2). 
A COVID-19 infection can be asymptomatic, or it can cause 
a wide spectrum of symptoms including severe respiratory 
distress and life-threatening critical illness.1-2 If adequate 
oxygenation is not achieved with traditional medical care 
including mechanical ventilation, mechanical circulatory 
support via extra extracorporeal membrane oxygenation 
(ECMO) may be required. Functional mobility on ECMO 
can be performed safely with various configurations in col-
laboration with a multidisciplinary team, however a patient 
with low mobility scores can present additional challenges.3    

Case Description

The patient was a 55 year old male with a past medical histo-
ry of hypertension and obesity. He presented with shortness 
of breath and decreased oxygen saturation to an outside hos-
pital 8 days after a confirmed COVID-19 diagnosis. He was 
admitted and placed on supplemental oxygen via nasal can-
nula. Over the next several days he developed acute respira-
tory distress syndrome (ARDS) with progression of symp-
toms and worsening oxygen saturation despite 100% FiO2 
(fraction of inspired oxygen) support on BiPAP therapy. He 
was ultimately intubated, sedated, and placed on mechani-

cal ventilation (MV) on hospital day 5. However, he con-
tinued to decompensate and was ultimately placed on para-
lytics and intermittent prone therapy. After 22 days without 
improvement, he was ultimately transferred to a quaternary 
care hospital for veno-venous ECMO (VV-ECMO). He was 
cannulated for VV-ECMO upon arrival on total hospital day 
27 via right femoral drain cannula and right internal jugular 
return cannula. A percutaneous tracheostomy was placed 
on hospital day 28. He was weaned from sedation on hos-
pital day 37 and was evaluated by physical therapy (PT) and 
occupational therapy (OT) on day 38.

On the day of PT evaluation, the patient remained on MV 
via trach on synchronized intermittent mandatory ventila-
tion (SIMV) mode at 50% FiO2 and PEEP of 10 (positive 
end expiratory pressure). He remained on VV-ECMO with 
a circuit flow of 4.13 L/min, 100% FdO2 (fraction of deliv-
ered oxygen), and a Sweep of 8.5 mL/min (amount of carbon 
dioxide removed). He was awake and able to follow simple 
one step commands consistently. On evaluation, the patient 
was found to have profound intensive care unit acquired 
weakness (ICU-AW) and only had trace muscle movement 
in all muscle groups, grossly scoring 1 out of 5 on all manual 
muscle tests. He scored a 2 out of 32 on the PERME ICU 
mobility score, indicating increased barriers to mobility and 
the need for total assistance on all basic mobility tasks. He 
was only able to tolerate a modified upright chair position 

A COVID-19 infection can lead to severe respiratory distress sometimes requiring extracorporeal membrane oxygen-
ation (ECMO). Functional mobility for a patient on ECMO with low mobility scores can present additional challenges. 
A 55 year old male developed severe acute respiratory distress syndrome (ARDS) due to COVID-19 and was ultimately 
cannulated for veno-venous (VV) ECMO after 27 days in the hospital. Due to prolonged sedation and paralytics he de-
veloped severe intensive care unit acquired weakness (ICU-AW). The patient was treated with progressive tilt therapy 
with a goal of 3-4 tilts per day. The patient was standing with assistance after 21 days of tilt bed use and listed for lung 
transplantation. He ultimately underwent double lung transplant and simultaneous coronary artery bypass graft (CABG) 
x2 on hospital day 77 (ECMO day 51). This case demonstrates the safety, feasibility, and benefit of frequent graded tilt 
therapy for patients with profound ICU-AW through early intervention, especially those with increased mobility bar-
riers. Frequent tilt therapy allowed this patient to achieve roughly 1,200 minutes of graded weight bearing in order to 
progress to standing with assistance in about 3 weeks. 

Keywords: ECMO, progressive tilt therapy, early mobility
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in bed with active assisted (AAROM) and passive range of 
motion (PROM) exercises.

Given the patient’s frailty due to the degree of ICU-AW and 
significant medical acuity, on day 2 of PT the patient was 
transitioned to a hospital bed with tilt features for progres-
sive tilt therapy (Figure 1). This is a hospital bed that has 
a moveable foot plate that comes to the patient’s feet with 
safety straps and availability for full upright tilting to a 
standing position of 90 degrees (Figure 2). For this patient, 
progressive upright tilt training was beneficial for bilateral 
lower extremity strengthening, axial loading with gravity 
for postural strengthening, improved ventilation-perfusion 
(V/Q) matching, improved respiratory mechanics through 
diaphragmatic offloading given the patient’s body habitus, 
cognitive stimulation, and improved upright tolerance for 
autonomic retraining. Also, it allowed for safe mobility and 
exercise outside of therapy sessions to accelerate this patient’s 
rehabilitation as much as possible given his medical acuity. 

An exercise prescription was set by the physical therapist for 
a goal to tilt at least 3 to 4 times a day to 30 to 40 degrees for 
at least 20 minutes each time (Figure 3). This was carried out 
by the multidisciplinary team, including PT, OT, and nurs-
ing as deemed appropriate based on the patient’s hemody-
namic and respiratory tolerance. During PT sessions, upper 
and lower extremity exercises were performed during the 
upright tilt. The patient was seen by PT and OT 3 to 5 days 
a week, not always on the same day, but tilt sessions were 
still performed by nursing staff as appropriate on the days 
that rehabilitation services were not scheduled due to low 
staffing. 

Due to poor pulmonary recovery despite ECMO for over 2 
weeks, indicated by inability to wean ECMO or MV settings, 
the patient was evaluated for lung transplant candidacy. The 
transplant selection committee had consensus that he could 
not be listed for lung transplant until his physical frailty im-
proved and he was able to at least stand and tolerate out of 
bed mobility. Hospital day 49 (tilt bed day 10), in conjunc-
tion with tilt sessions, PT began to initiate functional mo-
bility by sitting the patient on the edge of the bed in col-
laboration with the multidisciplinary team which included 
OT and 2 nurse ECMO specialists. The patient progressed to 
standing with moderate assistance of 2 people from the edge 
of the bed on hospital day 58 (tilt bed day 19) The tilt bed 
was removed after 21 days of use, as the patient was then able 
to stand with assistance and tolerate traditional functional 
mobility. He had an improved PERME ICU mobility score 
to 16 out of 32 demonstrating his mobility had improved 
substantially despite the same mobility barriers in place. The 
patient was then listed for lung transplant. He continued 
working with PT and OT, with 28 total PT sessions in the 

Figure 1: Progressive tilt therapy bed

Figure 2: Progressive tilt therapy bed at 90 degrees

Figure 3: Progressive tilt therapy bed at 30-40 degrees
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pre-transplant period. He ultimately underwent double lung 
transplant and simultaneous coronary artery bypass graft 
(CABG) x2 on hospital day 77 (ECMO day 51).  

The patient continued acute care rehabilitation post-trans-
plant. He was decannulated from ECMO 8 days after trans-
plant, after a total of 59 days using ECMO. He had a pro-
longed hospital stay post-transplant due to complications in 
weaning from mechanical ventilation and infection. Eventu-
ally, he was able to discharge home, decannulated from the 
trach, and ambulated community distances with use of a 4 
wheeled walker on 2 liters of supplemental oxygen via nasal 
cannula after 220 total days in the hospital. 

Discussion

With the severity of disease caused by COVID-19, the over-
all duration of ECMO support has increased during the 
pandemic and, in some cases, leads to the need for lung 
transplant.4 Tools to maximize patient outcomes and reduce 
post-acute rehabilitation time through targeted and effective 
early mobility are important in the critically ill population, 
especially those with COVID-19 or those who are in need of 
organ transplant, such as in this case.5-6 

This case demonstrates the safety, feasibility, and benefit of 
frequent progressive tilt therapy for rehabilitation purposes 
for patients with profound ICU acquired weakness through 
early intervention, principally those with increased mobility 
barriers such as invasive mechanical ventilatory or circula-
tory support. Frequent tilt therapy, especially outside of PT 
sessions, allowed this patient to have roughly 1,200 minutes 
of graded weight bearing during his early intervention pe-
riod in order to progress to standing with assistance in about 
3 weeks’ time. This is felt to be accelerated compared to pa-
tients of similar medical acuity and low mobility scores who 
participated in traditional bed level PT or had no early inter-
vention at all.
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Traversing every level of the  
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In-Bed MoBIlIty: When out-of-bed mobilization is contra- 
indicated or clinically not appropriate based on current mobility 
levels, there are methods for supporting in-bed rehabilitation 
and recovery. In-bed mobility can include repositioning, sitting 
up in bed, sitting at the edge of the bed and passive standing 
in bed via the Total Lift Bed®. Devices to support in-bed mobility 
are support surfaces, bed frames, Maxi Sky®/Maxi Move®, 
repositioning sheets, and friction-reducing devices. 

SIttIng/tIltIng: When a patient has demonstrated app-
ropriate responses to in-bed mobility, you can increase the 
demand on the body to accept additional challenges. These 
include the graded removal of supported sitting and postural 
changes in movement (tilting). The Sara® Combilizer, a multi- 
position aid, can provide an ideal solution. Due to the controlled 
and passive nature of the transfer, the Sara Combilizer provides 
a safe and controlled method of mobilizing these patients.

SIttIng to StandIng: Once the patient is ready to begin 
weight bearing challenges for legs, they can begin to work on 
sit-to-stand transfers. Patients can start in a Sara Combilizer 
to tolerate a semi-reclined to full standing position. Challenges 
can be upgraded and downgraded by adjusting the angle of 
standing and providing leg support. As a patient progresses 
further, a sit-to-stand transfer can begin with Sara® Flex,  
Sara® Stedy and Sara® Plus.

aMBulatIon: As a patient further improves and requires 
less stable support in standing, ambulation can be introduced 
to challenge the patient. Arjo products can assist with the 
introduction of ambulation with use of the Sara Plus in  
ambulation mode, Maxi Sky with ambulation sling,  
and the Maxi Move with ambulation sling.

to learn more about arjo’s early mobility  
products, scan the QR code.
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