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Abstract

Introduction: Early rehabilitation of critically ill patients is challenging due to limited staff resources. This study assessed
the feasibility of delivering a randomised controlled trial of physiotherapy assistants delivering early protocolised
rehabilitation plus usual care compared with usual care.

Methods: We conducted a randomised feasibility study in three U.K. mixed medical/surgical intensive care units. Eligible
patients were intubated and ventilated <72 h, expected to be ventilated for a further 48 h, and functionally independent
before ICU admission. Patients were randomised to protocolised early rehabilitation plus usual care or usual care.
Feasibility outcomes were (i) recruitment of onetotwo patients/per month/site; (i) >75% of patients commencing the
intervention within 72h of ventilation with >70% interventions delivered; and (iii) blinded outcome measures recorded
at three-time points in >80% of patients.

Results: The study delivery was compromised by the COVID-19 pandemic: 46 patients were enrolled, of which 22
were allocated to intervention. Feasibility outcomes: (i) recruitment of 0.9 patients/month/site, (ii) 90% of patients
commenced interventions within 72 h of ventilation, with 166/264 (63%) of study interventions delivered: median total
22.5min (IQR 15-35) of therapy per day in the usual care group and 45 min (IQR 25-70) in the intervention group, and
(iii) the outcome assessments were performed at three-time points for 64% of survivors, 63% of which were blinded.
Conclusion: While delivery of protocolised rehabilitation by physiotherapy assistantsis feasible, the design of a future RCT
needs to consider strategies to improve recruitment and complete blinded outcome assessments.
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Background

Early rehabilitation interventions in critically ill patients
may reduce the duration of mechanical ventilation,
Intensive Care Unit (ICU) and hospital length of stay
(LOS)! and improve physical,?3 cognitive* and psychiat-
ric well-being.’ However, uptake is variable, and reported
benefits are inconsistent and often fail to translate into
improved long-term outcomes.! Moreover, recent safety
concerns have further increased scrutiny regarding what
interventions are delivered and when.?¢

Despite this inconclusive evidence, eight international
guidelines recommend early ICU mobilisation and reha-
bilitation,” although clinical implementation remains
challenging. Identified barriers include lack of staff and
resources, patient factors, notably heavy sedation and
clinical instability, and lack of clinician buy-in.%?

With the potential for both clinical,! and economic
benefits!%!! of early rehabilitation, we previously intro-
duced an early rehabilitation pathway using physiother-
apy assistants to work alongside senior physiotherapy
staff within our teaching hospital ICU.'? This approach
enabled the delivery of more therapy interventions while
freeing up senior physiotherapy staff. This current study
aimed to investigate the feasibility of introducing proto-
colised early rehabilitation delivered by physiotherapy
assistants and compare it to usual care in mechanically
ventilated ICU patients. The results will inform the design
of a larger RCT.

Methods
Study design and setting

This study was designed as a two-centre feasibility study
using a two-arm RCT with 1:1 randomisation and blinded
outcome assessments completed at ICU discharge, hospi-
tal discharge and 3-month follow-up. The entire protocol
is published elsewhere.!®> With the approval of the trial
steering committee, a third centre joined the study in
January 2022 due to recruitment challenges exacerbated
by the prolonged reallocation of research staff to clinical
delivery during the SARS-CoV-2 pandemic in 2020/2021.
Ethical approval was granted by the UK South-Central
Hampshire (A) Research Ethics Committee (19/SC/0016)
and registered on ClinicalTrials.gov (NCT03771014).

The staffing models, usual physiotherapy practices
and study delivery teams varied by site, reflecting each
unit’s configuration (Supplemental Table 1a and 1b). The
two original sites received study funding for a full-time
physiotherapy assistant. Funding constraints did not
allow the employment of an additional physiotherapy
assistant at the third site to facilitate the delivery of the
study. However, this site had higher staff ratios, which
enabled the study to be delivered by a junior physiothera-
pist without extra costs. The junior physiotherapist
assisted in the additional rehabilitation sessions and pro-
vided support comparable to the physiotherapy assistants
at the other sites.

Participants

In each centre, an ICU research coordinator screened all
mechanically ventilated ICU patients to identify those
who met the study inclusion criteria. To reduce cohort het-
erogeneity and target patients with the greatest potential to
benefit from the rehabilitation interventions, patients were
recruited within 72 h of initiating intubation and mechani-
cal ventilation, were >42 years old,'* previously function-
ally independent, as indicated by a Barthel score > 80 and
admitted as an unplanned medical admission to the ICU.
Exclusion criteria were being a hospital inpatient for
5 days or more before ICU admission, acute brain or spinal
cord injury, known or suspected neurological/muscular
impairment, a condition limiting use of cycle ergometry
(e.g. lower limb fracture/amputation), considered unlikely
to survive >48h by the consultant intensivist in charge of
the patient’s care, persistent therapy exemptions in the first
3 days of mechanical ventilation and patients recruited to
another study without a co-enrolment agreement in place.
Written informed consent was obtained before randomisa-
tion. The initial agreement for enrolment was obtained
from a personal consultee of the patient or, if unavailable,
a professional consultee. Subsequent patient consent was
obtained on recovery of capacity.

Randomisation

Participants were registered on a bespoke electronic data
collection tool (ALEA Clinical B.V) and randomly
assigned (1:1) to the protocolised early rehabilitation or
usual care by a person not involved in intervention or out-
come assessment. Data was collected concurrently and
entered directly into the electronic database by research
team members.

Interventions

The attending clinician and senior research physiotherapist
jointly determined the patient’s suitability to be enrolled in
the study. Due to the nature of the intervention, it was not
possible to blind staff or participants to randomisation allo-
cations. Patients were assigned to receive usual care or
usual care plus the study rehabilitation intervention, this
being two 30-min protocolised rehabilitation sessions
5days/week (details previously reported).!* The interven-
tion sessions commenced as soon as practically possible
after randomisation within the described safety criteria
(Supplemental Table 2). Where feasible, usual physiother-
apy care sessions in both arms of the study were provided
by the usual physiotherapy team, who were not involved in
the study. The study physiotherapy assistant and senior
physiotherapist in the research team delivered the early
rehabilitation intervention sessions. The research physio-
therapist evaluated the patient before each rehabilitation
intervention. At the two sites with a physiotherapy assis-
tant, in-bed interventions were delivered by the physiother-
apy assistant in the presence of the bedside nurse, with the
supervising physiotherapist remaining in proximity. At the
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third site, the junior physiotherapist, separate from the
usual care physiotherapy team, took on the role of the
physiotherapy assistant. Higher levels of mobility, from sit-
ting on the edge of the bed to walking, were delivered by
the senior research physiotherapist, the physiotherapy
assistant and the bedside nurse. Sedation was assessed and
recorded at the start of each physiotherapy session using
the Richmond Agitation—Sedation Scale (RASS)!5:1¢ with a
target sedation level between —1 and + 1.

The first intervention session each day included a pas-
sive or active range of movements, passive cycling, active
cycling, in-bed exercises, sitting, mobilisation out of bed
and walking. The mode of intervention was chosen at the
discretion of the overseeing physiotherapist to achieve the
highest possible level of activity, given safety considera-
tions and the patient’s capability. The second intervention
session aimed to deliver a 30-min protocolised cycling
using an in-bed supine cycle ergometer (MotoMed Letto 2
Reck-Technik GmbH, Germany). As previously detailed,
the cycling protocol consisted of a 5-min warm-up, fol-
lowed by up to 20min of passive or active cycling, depend-
ent on ability, finishing with a 5-min cool-down.!3 If patients
were considered unable to have concurrent rehabilitation
interventions and respiratory weaning, rehabilitation inter-
ventions took priority, in agreement with the senior clinical
team. All patients received usual physiotherapy interven-
tions from ICU admission through to discharge. Participants
in the rehabilitation arm received additional interventions
that continued for 28 days or until ICU discharge.

Safety considerations

Patients were monitored for cardiovascular and respira-
tory stability and safety of indwelling lines, tubes and
catheters with predetermined criteria for termination of
any session. Adverse events were managed according to
standard operating procedures within the ICUs. Concerns
by the research and bedside nursing staff were escalated
to the medical team. Any events were documented and
reported to the safety monitoring committee. All adverse
safety events were defined as any intervention ceased
according to stopping criteria (Supplemental Table 2).

Feasibility outcomes

The predefined primary objective was to assess the feasi-
bility of delivering the designed protocol to inform a
future RCT. Feasibility outcomes were: (i) recruitment of
onetotwo patients per month per site; (ii) protocol fidel-
ity with>75% of patients commencing interventions
within 72h of mechanical ventilation, with >70% inter-
ventions delivered; and (iii) blinded outcome measures
recorded by physiotherapists, at three time points in >80%
of survivors.

Secondary outcomes

The secondary outcome measures planned for a definitive
trial are in Supplemental Table 3. Study participants and

their families/next of kin were asked not to reveal their
treatment allocation to the blinded assessors.

Sample size and statistical analysis

No formal sample size calculation was undertaken for this
feasibility study. We aimed to recruit 90 patients, 3045
participants at each site. We anticipated a 30% in-hospital
mortality/loss to follow-up, with an estimate of 60 patients
completing the study.

Feasibility outcomes (recruitment, adherence, and
retention rates) are presented descriptively across the
study population. Clinical outcome data (secondary
outcomes) are presented as summary statistics using
means (SDs) or medians (ranges/IQRs) as applicable
across the whole study population and by treatment
arm. Data were entered directly into a bespoke secure
electronic case report form (ALEA). Data validation
occurred according to the procedures set out in the data
management and validation plans; both developed a
priori. Data were directly extracted from the electronic
database and analysed using STATA/SE 16.1 statistical
software (StataCorp, USA, 2019).

Results

Resource limitations and hospital restrictions during the
COVID-19 pandemic significantly compromised the
study delivery. Details of participant flow and character-
istics are outlined in Figure 1 and Table 1. Feasibility out-
comes are detailed in Table 2.

Feasibility outcomes are detailed in Table 2.

Recruitment

Forty-six patients were recruited between June 2019 and
June 2022, with the study suspended between 12th March
2020 and 31st July 2020 due to restrictions imposed due
to the SARS-CoV2 pandemic. The reallocation of
research staff to clinical delivery resulted in continued
reduced research activity throughout 2020/2021, with one
of the sites not able to recruit patients for 8 months. The
third site opened for recruitment in January 2022. The
study was discontinued before the recruitment goal was
achieved due to below-target recruitment and exhaustion
of funding. Consultee assent was obtained for all partici-
pants who were approached. However, two participants
later withdrew from the study based on clinician decision
due to clinical instability. Additionally, two participants
withdrew: one did not wish to return to the hospital for
follow-up assessments, and the second did not wish to
have further data collected. Sites were not recruiting
simultaneously. The total sum of months each site was
open to recruitment was 51months. The duration of
recruitment and accruals of patients per month at each site
was 19months (0.6 pt/month), 23 months (1.2 pt/month)
and 9months (0.8 pt/month) at sites 1, 2 and 3, respec-
tively. Overall recruitment across the sites was 0.9pt/
month. Interventions delivered are detailed in Table 3.
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Yotal medical admissk q
(n"2788)
Not intubated (n=1812)
Total exdluded (n=930)
WY 326 25 days in hospital (n=131)
1&V 272h (n=40)
<A2 years (n=178)
CVA/Neurological deficit (n=209)
Not expected to survive (n=129)
Plan to be extubated <48h (n=156)
Poor baseline (n+24)
Total ble
ehgitle {at) Other (n=63)
Total randomised (n=46)
Study Intervention + Standard Care Standard Care (n=24)
(n=22)
RIP (n*8)
RIP (n=6) ~
Patient transferred out of area (n=1) oo :’:{M foed)
ICU Dischorge atient transferred out of area (n=1)
Completed assessments (n=14) Completed assessments (n=12)
Missed (n=1) Missed (n=2)
RIP (n=1)
Patient withdrew consent (N=1) Patient withdrew consent (n=1)
Hospitol Dischorge |
Completed assessments (n=12°) Completed assessments (n=10)
Missed (n=1) Missed (n=3)
Clinical decision to withdraw —
lacking capacity (n=1)
3-months post-hospitol Dischorge
Completed assessments (n=10) Completed assessments (n=6)
Lost to follow-up (n=2) Lost to follow-up (n37)

Figure |. Patient flow diagram.
*n=2 same assessment as |CU discharge (ICU to home).

Protocol fidelity

In the intervention arm, 20/22 (90%) patients received
their first rehabilitation session within 72 h of mechanical
intubation. The two remaining patients did not receive
any rehabilitation interventions due to clinical instability.
The median time from intubation to the first intervention
was 37h (IQR 19-59). Of the two potential early rehabili-
tation interventions per weekday, 63% (166/264) were
delivered. The median total physical therapy intervention
time was 67.5min (IQR 0-815) in the usual care group
compared to 273 min (IQR 135-1192) in the intervention
group. On weekdays, when dedicated physiotherapy ser-
vice is available, the usual care group received a median
of 21.5min (IQR 15-35) of physiotherapy sessions com-
pared to the intervention group, which received 45 min
(IQR 25-70). 166 /264 (63%) of planned rehabilitation
intervention sessions were delivered. The primary reason

for the non-delivery of planned rehabilitation intervention
therapy sessions was a lack of staff availability, account-
ing for 61/98 (62%) missed sessions (Table 3). The inter-
vention group received a median additional 35 min (IQR
20-55) of the target of 60 min of early rehabilitation ther-
apy per day.

RASS scores were recorded for the initial physiother-
apy session for 21 patients and were below target RASS
across both study groups, with all scores ranging between
—5 and 3, with over half (52%) scoring —5.

Blinded outcome assessments

Study participants and their families/next of kin were
asked not to reveal their treatment allocation to the blinded
assessors. The overall mortality was 15/46 (33%) at
3 months. Survivors’ ICU and hospital discharge outcome
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Table |I. Patient characteristics.
Demographics and clinical characteristics Usual care Usual care + intervention Total
(N=24) (N=22) (N=46)

Age (years) median (IQR) 60 (53-64) 59.5 (51-71) 60 (51-66)
Gender (female: male) 10:14 10:12 20:26
APACHE Il median (IQR) 19 (15-27) 18.5 (15-25) 19 (15-27)
Charlson comorbidity index median (IQR) 2 (1-3.5) 3 (24 3 (14
Pre-admission Barthel score of 100 22 (92%) 19 (86%) 41 (89%)
Pre-admission functional comorbidity index median (IQR) I (0-2) I (1-3) I (1-2)
Pre-admission clinical frailty score N (%)

| 2 (8%) 5(11%)

2 6 (25%) 13 (28%)

3 10 (42%) 16 (35%)

4 3 (13%) 8 (17%)

5 3 (13%) 4 (9%)
Reason for ICU admission

Pneumonia 5 8 13

COVID-19 7 3 10

Exacerbation COPD | 2 3

Cardiac arrest 2 2 4

Acute liver disease 2 0 2

Acute kidney injury 0 2 2

Pulmonary Embolus | 2 3

Septic shock | 0 |

Other 5 3 8

Table 2. Feasibility outcomes.

Feasibility target

Feasibility outcome

|. Recruitment of |-2 patients per month per site
2. Protocol fidelity with >75% of patients commencing

interventions within 72h of mechanical ventilation and >70%

of interventions delivered

3. Blinded outcome measures recorded at 3 time points in >80%

a. ICU discharge

Patients assessed

Patient assessments blinded
b. Hospital discharge
Patients assessed

Patient assessments blinded
c. 3-month follow-up
Patients assessed

Patient assessments blinded

0.9 patients/month/site

Time | +V to delivery of first intervention
therapy within 72h 20/22 (90%)?
Interventions delivered 166/264 (63%)

26/29 (90%)
12/26 (46%)

22/26 (85%)
10/22 (45%)

16/25 (64%)
10/16 (63%)

22 patients in the intervention plus usual care arm did not receive any study rehabilitation interventions. One was due to clinical instability, and the
other was due to recruitment on Friday and a lack of research staff over the weekend. All 20 patients who received intervention physiotherapy did

so within 72h of | + V.

assessments were completed in 90% and 85% of surviving
participants, respectively. The proportion of these assess-
ments that were blinded was below target at all three-time
points. Outcome assessments were conducted at three time
points in 16/25 patients alive at 3 months, and 10 of these
16 assessments were blinded. Only 50% of assessments
completed were delivered by a blinded assessor. Secondary
physical outcome assessments at ICU discharge are shown
in Supplemental Table 4. The 3-month assessments, as
detailed in Table 4, were notably impacted by COVID-19
restrictions on hospital attendance.

Adverse events

No serious adverse events occurred. Two adverse events
were reported during 433 therapy sessions delivered
(0.69% per session). One patient in the intervention arm
had a 30-s, self-terminating episode of ventricular tachy-
cardia during a cycle intervention without lasting conse-
quences. This intervention session was immediately
terminated. One patient in the intervention arm suffered
minor skin abrasions from the cycle strapping, noticed
after the therapy session had finished. Neither of the
adverse events required medical intervention.
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Table 3. Interventions.

Treatment sessions

Usual care (N=24)

Usual care + intervention (N=22)

Time from intubation to randomisation, hours 31 (17-51) 22 (18-39)
Time from randomisation to first session, median (IQR) h 23 (17-105) Usual Care: 22 (5-73)
Intervention: 3 (0.8-22)
Total number of treatment sessions delivered? 122 Usual care: 115
Intervention: 166
Total duration of all treatment sessions per day, median 22.5 (15-35) Usual care: 20 (15-35)
(IQR) min Intervention: 35 (20-55)
Total: 45 (25-70)
Total of time of treatment sessions, median (IQR) min? 67.5 (0-815) Usual care: 65 (15-150)
Intervention: 195.5 (55-275)
Total: 273 (135-1192)
Reasons for missed physiotherapy sessions Usual care Intervention
Clinician decision | | 0
Medically unstable 6 5 0
Not clinically indicated 156 108 0
Investigations/treatment preclude sessions | 3 12
Lack of staff 5 0 6l
Other 0 | 2
Patient declined 0 0 5
Reason not documented 53 47 18
It is usual practice for physiotherapy staff to have dedicated sessions within ICUs in the UK.
aSeven patients in the usual care arm and 2 in the intervention arm received no treatment sessions.
Table 4. Patient outcomes.
Secondary Outcomes Usual care Usual care + intervention Total
(N=24) (N=22) (N=46)
Duration of ventilation (days)? 7 (4-10.5) 7 (3-10) 7 (4-10)
ICU length of stay (days)? 10 (6-21) Il (7-16) 10 (7-17.5)
ICU mortality 8 (33%) 6 (27%) 14 (30%)
Hospital length of stay (days)? 16.5 (9-33) 15 (10.5-39) 16 (9-33)
Hospital mortality 8 (33%) 7 (32%) 15 (32%)
Alive at 3-months 16 (67%) 15(68%) 31 (67%)
Available data at 3 months N=6 N=10 N=16
HADS total* 10.5 (4-13) 7 (4-13) 9 (4-13)
HADS anxiety? 5.5 (2-10) 3(2-7) 4 (2-7.5)
HADS depression? 4 (2-5) 3.5 (2-9) 3.5 (2-8)
IES-R? 26 (7-35) 19.5 (12-26) 20.5 (9.5-29)
WHODAS2? 21 (18-27) 7(4-30)
EQ-5D-5L2 12.5(9-15) 7.5(7-12)

HADS: Hospital Anxiety and Depression Score; IES-R: Impact Event Scale-Revised; WHODAS 2: World Health Organization Disability Assessment

Schedule 2.0; EQ-5D-5L: EuroQol-5 Dimensions-5 Levels.
3Median (IQR).

Discussion

This study evaluated the feasibility of conducting a ran-
domised controlled trial involving physiotherapy assis-
tants delivering early protocolised rehabilitation. Despite
the challenges posed by the SARS-CoV-2 pandemic,
which led to only partial success, the study provided valu-
able insights for the design of a larger RCT. The interven-
tion was initiated well within the target window of 72h,
and although the overall duration of the intervention was
high, the number of interventions and patient accrual fell

slightly short of the target. The desired levels of blinded
outcome assessments were not achieved.

This is the first study to successfully deliver a protocol-
ised early rehabilitation pathway using therapy assistants
supported by physiotherapy staff. We came close to achiev-
ing our target monthly recruitment rate of 1-2 patients.
Other studies with broader inclusion time windows,!7-1?
recruiting both medical and surgical patients!®2021 and
patients receiving both invasive and non-invasive ventila-
tion?? also report recruitment challenges.



Cusack et al.

Our study focussed on a narrow cohort, excluding
patients under 42 years of age, to ensure those more likely
to benefit from early rehabilitation were included.'4??
This criterion accounted for 19% of excluded patients. An
additional 22.5% were excluded due to suspected or con-
firmed permanent neurological deficits, and 40 eligible
patients were not recruited within the 72-h window due to
limited weekend staffing and staff reallocations. Despite
our strict inclusion criteria and pandemic-related recruit-
ment challenges, our patient accruals averaged close to
one per month, consistent with similar studies.'®

Different patient cohorts will likely benefit from dif-
ferent rehabilitation strategies.??> The optimal timing to
initiate rehabilitation interventions, along with frequency,
duration, mode and intensity, remains unclear?-27; how-
ever, evidence suggests initiation between 24 and 72h
may be the most beneficial.?® We excluded patients who
had been hospitalised for more than 5days before ICU
admission to avoid including those who may have estab-
lished deconditioning. Additionally, we enrolled patients
within 72 h of ICU admission due to the well-documented
rapid and early muscle breakdown that occurs at the onset
of critical illness.?3!

Physiotherapy services vary across healthcare set-
tings,3234 and the availability of dedicated physiotherapy
staff is a significant barrier to delivering early rehabilita-
tion interventions.%17.203538 A novel aspect of our study
was employing physiotherapy assistants supervised by
physiotherapists to provide early rehabilitation. With this
staff structure, not only were early rehabilitation interven-
tions commenced within a median of 3h (IQR 0.8-22) of
randomisation, but the median total time of therapy treat-
ment sessions delivered per day doubled. We have demon-
strated that supervised physiotherapy assistants can safely
and effectively facilitate the implementation of early reha-
bilitation. While it is acknowledged that having a junior
physiotherapist deliver the interventions at the third site
could offer potential benefits, the impact is difficult to
characterise. The interventions that could be delivered by
and under the supervision of the physiotherapy assistants
are described in the protocol. Usual care provided by phys-
iotherapists not involved in delivering the rehabilitation
interventions was comparable in duration between the
groups. Although only 63% of potential intervention ses-
sions were delivered, patients in the intervention group
received a median of 45 min of total therapy interventions
per day, compared to a median of 22.5 min in the usual care
group (Table 3). The intervention targeted delivering two
additional 30-min therapy sessions per day. However, the
first session aimed at achieving the highest possible level
of activity for the patient, with the session ending once this
level of activity was achieved. This level of mobility was
often reached before 30 min, resulting in a total interven-
tion time of less than 60 min, even when both additional
therapy sessions were delivered. Even with physiotherapy
assistants, the most common reason for missed interven-
tion sessions was a lack of staff availability. This may, in
part, be attributed to staff relocation during the pandemic;
additionally, with only one extra staff member, there was
no cover for sickness or annual leave. This contrasts with

other RCTs, which report limited cohort separation with up
to only 13min of additional physiotherapy intervention
time.%17:19:20 Notably, a recent observational study reported
that 40 min of physiotherapy intervention improves patient
outcomes at ICU discharge.?

We achieved high overall assessment rates, although
conducting the gold standard of blinded outcome
assessments proved challenging in our study, as it has
for other investigators.! This difficulty was due to the
small size of the research teams at two of the three sites,
which limited the availability of blinded assessors. A
number of strategies could help address these chal-
lenges in future trials. These include establishing a ded-
icated team of blinded assessors independent from the
intervention team and carefully planning when, where,
and how outcomes are assessed. Additionally, outcome
measures for a future trial should align with the recently
published core outcome set recommendations for criti-
cal care rehabilitation trials.*0

Even with the challenges, our study provides several
insights to inform the development of a subsequent RCT.
We enrolled a well-defined and homogenous cohort,
focussing on patients most likely to benefit from early
physiotherapy interventions. To ensure consistent delivery
of the protocolised rehabilitation pathway across sites, we
developed a bespoke education package and held biweekly
troubleshooting meetings. These interactions facilitated
protocol adherence and timely issue resolution. Our
bespoke electronic data collection tool proved easy to use
at the bedside and facilitated comprehensive data collec-
tion; however, contemporancous data verification may
have identified areas of difficulty with protocol delivery.

Key achievements include initiating rehabilitation
interventions within 72h of ICU admission and delivering
a median of 35min/day of these interventions in addition
to usual care. This is challenging to achieve in routine ICU
settings, and the support of dedicated physiotherapy assis-
tants was crucial for delivering our protocol. Importantly,
usual care interventions were comparable between groups,
indicating that the rehabilitation protocol did not alter
usual care practice. This likely reflects our study team
structure, where usual physiotherapy teams delivered
usual care in both arms while a separate research team
solely delivered the rehabilitation interventions. Further,
the staff resources differed in each of the three study sites,
supporting the robustness and transferability of this model
to deliver rehabilitation effectively.

It is essential that future research into early rehabilita-
tion of critically ill patients carefully considers the results
of the recently reported TEAM trial.® This is the largest
reported RCT of early rehabilitation in the ICU, which tar-
geted delivery of the highest possible level of mobilisation
for as long as possible. The authors reported excess
adverse events in their intervention group without
improved functional benefit.¢ With the growing number of
inconclusive studies, it may be time to step back and focus
on developing a better understanding of the basic patho-
physiology and underlying disease process. Metabolic and
mitochondrial dysfunction are known to impact the pro-
gression and recovery from critical illness.***> Given the
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evidence that intense exercise can negatively affect mito-
chondrial function even in healthy individuals,** caution
may be warranted in pushing physiological reserves to the
limit to enhance rehabilitation in the critically ill.

Conclusion

Although the feasibility aims were not met in this study,
the results suggest it is possible to effectively deliver a
protocolised early rehabilitation programme using physi-
otherapy assistants. The protocol warrants further consid-
eration to optimise recruitment, which outcome measures
should be selected, when these data are collected, and by
whom.
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