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Intensive care unit mobility practices in Australia and New
Zealand: a point prevalence study

Immobility, deconditioning and muscle weakness are a
consequence of critical illness. This results in longstanding
impaired physical function for survivors of intensive care.'?
Early mobilisation for patients who are intubated and
receiving mechanical ventilation in the intensive care unit is
advocated as a treatment intervention that may attenuate
the development of weakness.>® To date, several cohort
studies have shown that early mobilisation for these
patients is feasible and safe,®® and is associated with a
reduction in ICU length of stay, hospital length of stay® and
hospital readmission up to 1 year after discharge.® There are
few large randomised controlled trials showing the effects
of early mobilisation on patient-centred outcomes.

Survey data suggest that physiotherapists incorporate
mobilisation as part of their clinical practice in the ICU.'° No
widespread prospective audit of mobilisation in the ICU has
occurred in Australia or New Zealand. Our aim was to
document current physiotherapy mobilisation practices
across a large sample of general (medical and surgical) ICU
patients and focus specifically on mobilisation practices in
patients requiring prolonged mechanical ventilation,
defined as more than 48 hours.

Methods

Sites and ethics approval

Our study was conducted within the Australian and New
Zealand Intensive Care Society Clinical Trials Group (ANZICS
CTG) point prevalence program and was endorsed by the
ANZICS CTG. All ICUs in Australia and New Zealand were
invited to participate. The point prevalence program is a
mechanism to conduct multiple prospective one-day obser-
vational epidemiological studies and was approved by the
appropriate institutional, state or national multicentre ethics
committee for each participating hospital, with the need for
participant consent waived. Data were de-identified before
submission to the coordinating centre.

Survey

Our study was performed in each site on one of three
designated days in 2009 and 2010. A 30-item general case
report form (CRF) was completed by a research nurse, and a
25-item physiotherapy-specific CRF was completed by a
research nurse or physiotherapist. The physiotherapy CRF
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ABSTRACT

Objectives: To develop a comprehensive set of items
describing physiotherapy mobilisation practices for critically
ill patients, and to document current practices in intensive
care units in Australia and New Zealand, focusing on
patients having > 48 hours of mechanical ventilation.
Design: Prospective, observational, multicentre, single-day,
point prevalence study.

Participants and setting: All patients in 38 Australian
and New Zealand ICUs at 10 am on one of three designated
days in 2009 and 2010.

Main outcome measures: Demographic data, admission
diagnosis and mobilisation practices that had occurred in
the previous 24 hours.

Results: 514 patients were enrolled, with 498 complete
datasets. Mean age was 59.2 years (SD, 16.7 years) and
45% were mechanically ventilated. Mobilisation activities
were classified into five categories that were not mutually
exclusive: 140 patients (28%) completed an in-bed exercise
regimen, 93 (19%) sat over the side of the bed, 182 (37%)
sat out of bed, 124 (25%) stood and 89 (18%) walked.
Predefined adverse events occurred on 24 occasions (5%).
No patient requiring mechanical ventilation sat out of bed
or walked. On the study day, 391 patients had been in ICU
for > 48 hours. There were 384 complete datasets available
for analysis and, of these, 332 patients (86%) were not
walked. Of those not walked, 76 (23%) were in the ICU for
=7 days.

Conclusion: Patient mobilisation was shown to be low in a
single-day point prevalence study. Future observational
studies are required to confirm the results.
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consisted of two items about service provision, two about
respiratory care, 10 about mobilisation practices (including
respiratory support and barriers to mobilisation), 11 items
about factors interfering with physiotherapy (such as renal
replacement therapy or procedures outside the ICU), and
two items about unplanned or adverse events occurring
during physiotherapy. The survey questions are available
from the author.
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Table 1. Safety assessment for patient mobilisation,
using selected elements of the SOFA score'' and
RASS'? for patients with an ICU LOS > 48 hours

Characteristic Measurement

SOFA score 0 1 2

Pao,/FIo, >400 301-400 201-300;* <3017
Cardiovascular MAP MAP Dopamine =5 pg/
parameters >70mmHg  <70mmHg kg/min*
RASS -1 0 1
Assessment Drowsy® Alert, calm Restless"

SOFA =sequential organ failure assessment. RASS = Richmond agitation
and sedation score. ICU =intensive care unit. LOS =length of stay.

MAP =mean arterial pressure. * With respiratory support. t Without
respiratory support. ¥ Or any dose of dobutamine, milrinone or
levosimendan. § Not fully alert but sustained (10-second) awakenings
with eye contact to voice. Yl Anxious or apprehensive, movements not
aggressive or vigorous.

Data on all mobility and rehabilitation activities under-
taken by patients in the previous 24 hours were collected
from the nursing or physiotherapy notes, or from the daily
observation chart. Each activity was predefined, using a
data dictionary. Mobilisation activities included in-bed exer-
cise activity, sitting in bed or sitting out of bed, and all
walking that occurred. “Walking” was defined as taking
three steps on the spot or away from the bedside.

Patients

All adult patients (aged 16 years or over) who were
admitted to the ICU at a 10am census point on the
designated day were included. Demographic data including
age, sex and admission diagnosis were recorded. Admission
diagnoses were categorised by the Acute Physiological and
Chronic Health Evaluation (APACHE) Il score in the 24 hours
before the study day, and according to whether the patient
was admitted to or discharged from the ICU

mobilisation and on two of our Australian trials that were
then underway. These criteria were presented to the
ANZICS CTG in 2009 and agreed on by senior medical,
nursing and physiotherapy clinicians present. The defini-
tions of these criteria are shown in Table 1.

We retrospectively applied the safety criteria using the
Richmond agitation and sedation score (RASS) and the
respiratory and cardiovascular components of the
sequential organ failure assessment (SOFA) score to each
patient, and classified patients as safe or unsafe to
mobilise. We used these safety criteria to investigate if
consistent safety criteria were used in the decision to sit
patients out of bed or walk them away from the bed, and
to determine if there was potential for greater levels of
mobilisation.

Analysis

Statistical analysis was performed using SAS version 9.1
(SAS Institute). Variables that were normally distributed
were reported as means with standard deviations, and
non-normally distributed data were reported as medians
with interquartile ranges. Proportions were reported as
percentages.

Results

ICU and patient data

Thirty-eight units participated in the point prevalence study
(33 in Australia and five in New Zealand). All were closed
multidisciplinary ICUs, with patient management supervised
by accredited ICU specialists. There are 182 ICUs in Aus-
tralia and New Zealand. The sample from our study repre-
sented 30 of 35 tertiary units in Australia and New Zealand
(86%), six of 39 metropolitan units (15%), one of 49 rural
and regional units (2%), and one of 59 private hospital
units (2%).

on the study day. A subset of patients in the
ICU for more than 48 hours was analysed
separately to determine the prevalence of
early mobilisation in patients with prolonged
stays in the ICU.

Safety criteria
Safety criteria were developed and defined by

Figure 1. Ventilatory status of all patients

Total patients from
38 intensive care units
N=514

Missing data

—
n=16
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five of us (four of whom had over 10 years'’ Mechanical ventilation Spontaneous breathing,

clinical ICU experience): two senior ICU staff n =222 no Ve”t”atfg’;zgﬁance

specialists and three experienced ICU physio- -

therapists. Criteria were developed using I 1
available data from the general section of the Artificial airway Non-invasive ventilation Oxygen therapy
CRF, and were based on parameters used in n=26 n=11 n=239

clinical trials that had examined ICU patient
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Table 2. Demographic data of ICU patients

Characteristic

n (%)*

Mean age, years (n=504)
20-59
60-79
>80
Overall mean 59.2 years; SD, 16.7 years
Weight, kg (n=513)
<70
70-100
>100
APACHE Il (n =480) score
<10
10-20
21-29
=30
Source of ICU admission (n=514)
Emergency department
Elective surgery
Emergency surgery
Other
Reason for ICU admission (n=465)
Postoperative care
Sepsis
Trauma
ALl
ARDS
Length of ICU stay, days (n=419)
<2
2-7
>7

219 (43%)
236 (47%)
49 (10%)

150 (29%)
294 (57%)
69 (13%)

53 (11%)
232 (48%)
149 (31%)

46 (10%)
133 (26%
127 (25%

86 (17%
168 (33%

NSNS NS

213 (46%)
123 (26%)
77 (17%)
26 (6%)

26 (6%)

177 (42%)
106 (25%)
136 (32%)

ICU =intensive care unit. ALl =acute lung injury. ARDS = acute
respiratory distress syndrome. APACHE = Acute Physiology and Chronic
Health Evaluation. * Percentages may not total 100 due to rounding.

Data were collected on 514 patients
who had spent any time in the ICU
after 10 am on the study day. Of the
514 patients, 16 had some missing
data. Of the remaining 498 patients,
222 (45%) were receiving mechanical
ventilatory support and 276 (55%)
patients were breathing spontan-
eously with oxygenation but not ven-
tilatory assistance (Figure 1). The
demographic data for the cohort are
shown in Table 2. For 90% of
patients, this was their first ICU
admission during that hospital stay.
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Figure 2. Ventilatory status of patients in the
intensive care unit for > 48 hours

Total patients

N =514 Missing data and patients
in ICU =< 48 hours
l—> n=123
Patients in ICU > 48 hours
n =391
Missing data
n=7
A v
Mechanical ventilation Spontaneous breathing,
n =200 no ventilatory assistance
n=184
Artificial airway Non-invasive ventilation Oxygen therapy
n=25 n=29 n=150

Mobilisation activities

Mobilisation activities of all 498 patients were classified into
five categories that were not mutually exclusive: 140 (28%)
completed an in-bed exercise regimen; 93 (19%) sat over
the side of the bed; 182 (37%) sat out of bed; 124 (25%)
stood and 89 (18%) walked.

Predefined adverse events occurred on 24 occasions
(5%). No serious adverse event occurred resulting in death,
cardiac or respiratory arrest or a patient fall. Of the 24
adverse events recorded, patients were returned to bed on
seven occasions (30%) because of a reduction in mean
arterial blood pressure. On six occasions (25%), the patient
required an increase in positive end-expiratory pressure
(PEEP) to > 10cmH,0, or >20% increase in PEEP if already
>10cmH,0. The remaining 11 adverse events included
arrhythmia, bronchospasm and deterioration in mental
state. No loss of airway or intravascular line occurred during
mobilisation exercises. Physiotherapists were involved in
mobilisation activities, including sitting out of bed, on 90%
of occasions.

Figure 3. Frequency of mobilisation activities undertaken by patients in
the intensive care unit for > 48 hours

In-bed exercise

Mobilisation activity

Walk*

Sit over edge of bed’

Stand*

Sit out of bed*

* 111‘

51‘

74‘

128 ‘

A
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0O 10 20 30 40 5

Il Il Il
0O 60 70 80 <90 100 110 120 130

Number of patients

MV =mechanical ventilation. * Fifty-four patients of 111 (49%) were on MV. 1 Six patients of 51
(12%) were on MV. £ No patient on MV stood, sat out of bed or walked.
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Table 3. Main reasons for not sitting out of bed or
walking

Not sitting out Not walking

Reason of bed n (%) n (%)
Unconscious or unresponsive 49 (20%) 5 (7%)
Sedated or agitated 42 (17%) NA
No RASS recorded 5 NA
RASS recorded 37 NA
RASS -1 to -3 22 NA
RASS <-4 11 NA
RASS >0 4 NA
No stated barrier 33(13.4%) 31 (41%)
Haemodynamic instability 28 (11.4%) NA
No inotropic support detailed 23 NA
Weakness 23(9.4%) 22 (29%)
Unstable trauma 11 (4.5%) 2 (3%)
Severe respiratory failure 11 (4.5%) NA
With ARDS 2 NA
No ARDS or ALl 9 NA
Renal replacement therapy 8(3.3%) NA
Femoral access 2 NA
Subclavian or jugular access 6 NA

RASS = Richmond agitation and sedation score. ARDS = acute
respiratory distress syndrome. ALl =acute lung injury.

Respiratory support during out-of-bed mobilisation
No patients on mechanical ventilation were sat out of bed
or walked. Twenty patients with artificial airways, but not
mechanical ventilation, were mobilised out of bed. Two of
the 20 patients had an endotracheal tube in situ and were
sat out of bed, and one was mobilised; both patients were
on T-piece oxygenation at the time. Eighteen patients with a
tracheostomy tube in situ were sat out of bed, and eight of
these were also mobilised. One hundred and fifty patients
(30%) were mobilised on face mask oxygen, and one was
mobilised while receiving non-invasive ventilation. On 10
occasions, respiratory support was not recorded.

Out-of-bed mobilisation for patients in the ICU > 48
hours
All further results pertain to a subgroup of the original 514
patients, the 391 patients (76%) who were in the ICU >48
hours. Seven had missing data, and of the 384 complete
data sets, 200 (52%) were receiving mechanical ventilatory
support. The ventilatory status of these patients is given in
Figure 2.

The numbers of patients undertaking different mobilisa-
tion activities are shown in Figure 3. Of the 384 patients,
332 (86%) were not walked. Of these 332 patients, 76

Table 4. Safety criteria for sitting out of bed

Sat out of bed Walked
Criterion Yes No Yes No
Within SOFA and RASS 69 56 30 93 (89)"

parameters (n=125%)

Not within SOFA and RASS 59 207 22 245
parameters (n=266%)

Total 128 263 52 388

SOFA =sequential organ failure assessment. RASS = Richmond agitation
and sedation score. * SOFA parameters: cardiovascular 0-2, respiratory
0-2; RASS parameters: 1 to —1 (1 =restless, anxious, movements not
aggressive; 0 =alert, calm; —1 =drowsy, not fully alert but has sustained
awakenings). t Due to trauma such as spinal cord injury and stroke in
five patients, only 88 patients were potentially able to walk.

(23%) were in the ICU for 7 days or longer. All predefined
adverse events previously described occurred in this longer-
stay cohort of patients. Similarly to what was observed in
the entire cohort, physiotherapists performed mobilisation
activities on 81% of occasions.

Of the 150 patients receiving oxygen therapy via a face
mask, 85 (57%) sat out of bed and 45 (30%) walked. All
previously described out-of-bed mobilisation activities for
patients with an artificial airway in situ occurred in patients
whose length of stay in ICU was > 48 hours.

The barriers to sitting patients out of bed and/or walking
them were reported by the clinical staff caring for the
patients and are shown in Table 3.

Application of objective safety criteria

Of the 384 patients with a length of stay >48 hours and
complete datasets (Figure 2), 125 patients (33%) met the
predefined safety criteria to sit out of bed and walk (Table
4). Sixty-nine sat out of bed and 30 walked.

Of the 266 patients (68%) who did not meet the
predefined safety criteria, 59 sat out of bed, and 22 of
those 59 walked. On 58 occasions, the patient did not meet
the respiratory criteria, and on one occasion, the patient did
not meet the cardiovascular criteria. On one occasion,
mobilisation occurred when the patient did not meet the
respiratory and RASS safety criteria, and on all other
occasions one safety criterion was not met. No patient who
sat out of bed or was mobilised when they did not meet the
safety criteria experienced an adverse event.

On 73 occasions, patients had a procedure in the ICU or
were transported outside the ICU, and these procedures may
have interfered with mobilisation in the 24 hours of data
collection. Thirty-eight of these occasions (52 %) were associ-
ated with imaging, which on three occasions resulted in a
surgical procedure being performed in the ICU. On 16
occasions (22%), patients underwent surgical procedures in
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the operating room. On 11 occasions (15%), these patients
were sat out of bed or mobilised, and on 15 occasions (21%)
these patients met safety criteria but were not mobilised.

Discussion

Recent evidence suggests that survivors of intensive care
may suffer longstanding muscle weakness."'* Early mobili-
sation, particularly walking, that begins in the ICU in
patients who are intubated and ventilated is advocated as a
treatment intervention to attenuate muscle weakness and
improve patient outcomes.>®'* The results of our point
prevalence study indicate that critically ill patients in Aus-
tralia and New Zealand perform a range of mobilisation
activities either in bed or sitting out in a chair. However, only
18% of all patients in the ICU walked and, for those staying
in the ICU for >48 hours, this decreased to 13%. No
patient requiring mechanical ventilation either sat out of
bed or walked on the day of our study.

This was a mixed medical and surgical cohort, and about
40% of patients were postoperative. We were most inter-
ested in physiotherapy practices for patients admitted for >
48 hours, rather than for patients admitted for routine
postoperative surveillance who were likely to be discharged
within 24 hours. Physiotherapists in Australia and New
Zealand are part of the multidisciplinary team. They provide
respiratory care and rehabilitation for patients in the ICU.
Most ICUs in Australia have at least one physiotherapist on
staff, with half the therapists having >5 years of clinical
experience in intensive care.'®’™ No data describing the
profile of physiotherapists in New Zealand ICUs has been
published but we would expect it to be similar.

Self-reporting surveys of physiotherapists working in the
critical care setting have described the provision of mobilisa-
tion practices.'®'6'® A survey by Skinner and colleagues of
Australian mobility practices in ICUs reported that 94% of
physiotherapists would routinely prescribe mobilisation
exercise for patients.” That survey of 111 physiotherapists
reported that 103 respondents (93%) would prescribe in-
bed mobilisation exercises, 100 (90%) would sit patients
over the edge of the bed, and over 100 (90%) would walk
patients on the spot or away from the bed. Skinner and
colleagues also reported that, in patients who were
mechanically ventilated, 56 of 102 physiotherapists (55%)
would mobilise the patient away from the bed. Our results
do not support those results, with fewer than 50% of
patients in our study having received any form of mobilisa-
tion activity.

United Kingdom survey data reported similar findings to
those of Skinner and colleagues, with almost all physiother-
apists surveyed stating that they provide mobilisation exer-
cises in the ICU. These results may highlight potential issues

with self-reporting surveys compared with prospective data.
To date, no prospective data are available to compare
physiotherapy practices in the UK.

The results of this study reflect a lack of consensus on
safety criteria for mobilising patients, particularly for sitting
out them of bed and walking them, in ICUs across Australia
and New Zealand. This was reflected by the number of
patients who did not meet our predefined safety criteria
and who sat out of bed (46%) and walked (42%). While
there was broad agreement about which patients were not
safe to sit out of bed or walk, there was little agreement
about who was safe to mobilise out of bed. In our study,
using our safety criteria, 15% more patients could have sat
out of bed and 36% more could have walked. This is
despite the low rate of adverse events reported in our study
and in the literature on early mobilisation of patients in the
ICU.571° The low rate of adverse events reported in our
study is consistent with other studies of functional mobility
practices in the critical care setting, with reported rates
between 0% and 5%.58

An alternative explanation for our low observed rates of
ICU patients sitting out of bed and walking may be that we
have not yet developed a culture of early mobility across
Australia and New Zealand. Haemodynamic instability was
reported on 28 occasions as a reason for the patient not to sit
out of bed, but 23 of these patients were not receiving
inotropic support. On 45 of the 76 occasions that patients
were not walked once they were sitting in the chair, no reason
was given for why they were not walked. These barriers may
reflect a reluctance of staff to engage in early mobilisation of
patients who are critically ill, and there may be many variables
that have an impact on ICU mobilisation practices.

A solution may be to develop stepwise protocols that
prescribe mobilisation activity based on the cognitive level
and physical capacity of the patient. Protocols such as these
have been safely and effectively introduced into clinical
practice.® In one centre in the United States, they have
resulted in patients walking at least 3 days sooner, an
adverse event occurrence of <1% and an increase in
mobility of up to twofold.® In another US centre, an increase
in routine mobilisation occurred.™

Patients were unavailable for part of the 24 hours of data
collection on 73 occasions. While we acknowledge that
some of the procedures affecting our data collection, such as
surgical interventions in the operating theatre, may have had
an impact on ICU patient mobilisation, they were not
common enough to influence the overall results of our study.

Limitations

There are several limitations to our study. Point prevalence
data may not be representative of usual practice, but in this
study we documented all mobilisation in the previous 24
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hours, not just what had occurred at a single time on the
study day. Prevalence data (compared with incidence data)
can be biased in favour of long-term patients, but in our study
this was precisely our group of interest, and even with this
bias, our observed number of mobilisation episodes was low.

At different sites, physiotherapists and research nurses
carried out the data collection, and the variation in training of
these two professions may introduce bias in the reporting.
There were also missing data in the cases, which changes the
sample size for different responses. This may also introduce
bias in results. The pragmatic safety criteria that were applied
to the data retrospectively to determine if further mobilisation
may have been possible were not comprehensive. We were
limited to information already collected as part of the point
prevalence survey and, although based on safety criteria used
in trials of early mobilisation, we acknowledge that other
potentially important factors may have contributed to the
observed rates of mobilisation.

Conclusion

On a single day in 38 ICUs in Australia and New Zealand, the
number of patients mobilised was low, and much lower than
predicted by our prespecified safety criteria and previous self-
reported descriptions of practice. By restricting a patient’s
capacity to sit out of bed and walk, we may be limiting their
functional recovery. A further program of research starting
with a prospective observational study is required to confirm
these data. We are awaiting similar audit data to compare
our results with international ICU cohorts.
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