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Keywords:
ICU
Purpose: Earlymobilization of critically ill patients improves functional recovery, but is often hampered by tubes,
drains, monitoring devices andmuscularweakness. Amobile treadmill with bodyweight support facilitates early
mobilization and may shorten recovery time to independent ambulation as compared to usual care physiother-Intensive care
apy alone.
Materials and methods: Single center RCT, comparing daily bodyweight supported treadmill training (BWSTT)
with usual care physiotherapy, in patients who had been or were mechanically ventilated (≥48 h) with ≥MRC
grade 2 quadriceps muscle strength. BWSTT consisted of daily treadmill training in addition to usual care phys-
iotherapy (PT). Primary outcome was time to independent ambulation measured in days, using the Functional
Ambulation Categories (FAC-score: 3). Secondary outcomes included hospital length of stay and serious adverse
events.
Results: The median (IQR) time to independent ambulation was 6 (3 to 9) days in the BWSTT group (n = 19)
compared to 11 (7 to 23) days in the usual care group (n = 21, p = 0.063). Hospital length of stay was signifi-
cantly different in favour of the BWSTT group (p = 0.037). No serious adverse events occurred.
Interpretation: BWSTT seems a promising intervention to enhance recovery of ambulation and shorten hospital
length of stay of ICU patients, justifying a sufficiently powered multicenter RCT.
Trial registration number: Dutch Trial Register ID: NTR6943.

© 2022 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license (http://
creativecommons.org/licenses/by/4.0/).
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1. Introduction

Critically ill patients are at risk for developing intensive care unit-
acquired weakness (ICU-AW) and long term physical problems leading
to disability [1-4]. There is increasing evidence that earlymobilization of
critically ill patients improves muscle strength, physical recovery and
hospital length of stay [5-13]. Early activemobilization can also improve
respiratory function and facilitate recovery of independent ambulation
[14-16]. Current ICU physiotherapy practice includes ambulation train-
ing as soon as possible after ICU admission to counteract ICU-AW.
However, ambulation training is difficult because drains, infusion lines
and monitoring equipment hamper freedom of movement and safety
of these extremely vulnerable and deconditioned patients when
mobilising out of bed. Ambulation training of critically ill patients is
therefore time consuming and requires much personell [17-20].

A mobile bedside treadmill with the ability to support bodyweight
has been proven to facilitate early mobilization in other, non-ICU popu-
lationswithmuscleweakness andmay shorten the time to independent
the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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ambulation after critical illness, it also showed to be an effective modal-
ity for improving physical fitness, ambulation and daily functioning [21-
24]. A proof of concept study demonstrated the safety and feasibility of
bodyweight-supported treadmill training (BWSTT) in critically ill pa-
tients [21].

The aim of this study was to assess the effectiveness of BWSTT com-
bined with usual care physiotherapy in critically ill patients on time to
independent ambulation as compared to usual care physiotherapy
alone. We hypothesized that BWSTT would lead to earlier independent
ambulation than usual care physiotherapy.

2. Methods

We conducted a monocenter assessor-blinded randomized con-
trolled trial (RCT) in a mixed medical-surgical ICU of the Amsterdam
University Medical Center (Amsterdam UMC), location AMC, between
May 2018 and February 2020. The Ethics Committee of the AMC ap-
proved the trial (NL63104.018.17) and the studywas reviewed by a pri-
vacy officer on privacy regulations. The study was registered at the
Dutch Trial Register, ID: NTR6943 and the study protocol was published
[25].

2.1. Participants

Patients were eligible for inclusion if they were mechanically venti-
lated for ≥48 h, able to follow instructions according to the Short 5-item
Questionnaire (S5Q 5 out of 5) [26], had a bilateral quadriceps muscle
strength ≥2 according to the Medical Research Council muscle scale
(MRC) [27,28] and were able to sit unsupported on the edge of the bed.

Exclusion criteria were the presence of contraindications for physio-
therapy according to the evidence statement for ICUphysiotherapy [26],
insufficient use of the Dutch language, inability to walk independently
prior to ICU admission, ICU re-admission, amputations or fractures in
the lower extremities, cognitive impairments and imminent to death.
Patients with traumatic brain injury or stroke were excluded because
the underlying pathology affects the recovery of independent ambula-
tion.

Patients who fulfilled the inclusion criteria were approached and
written informed consent was obtained either from the participant, an
independent witness or a patient representative.

2.2. Randomisation and blinding

We applied a variable block randomisationmethod (block sizes: 4, 6
and 8) using a Good Clinical Practice (GCP) approved online software
service (CASTOR EDC). Due to the nature of the intervention, it was
not possible to blind physiotherapists and participants to the interven-
tion. The primary and secondary outcomes were assessed by a blinded
researcher. To limit the patients' strain, outcome assessment during
ICU treatment was done by the physiotherapist, and therefore un-
blinded.

2.3. Physiotherapy treatment

Patients who did not meet the criteria for enrollment but who were
considered potentially eligible for inclusion at a later stage received
physiotherapy according to usual care, until the moment they were en-
rolled in the study.

For the BWSTT intervention, a mobile treadmill with weight bearing
utility was used at the bedside (Fig. 1). The body weight-supported
treadmill enables ambulation in patientswith insufficientmotor control
or muscle strength to fully bear their weight. We provided BWSTT on a
daily basis, except weekend days. If BWSTTwas not possible (e.g. due to
medical circumstances), usual care physiotherapy was provided in-
stead. During BWSTT, patients were instructed to walk at a self-
chosen comfortable walking speed. Perceived exertion and vital signs
2

weremonitored during training and used to adjust the bodyweight sup-
port or walking speed if needed. The duration of BWSTT was individu-
ally determined by the performance of the initial training session and
varied between walking just a few steps and walking for several mi-
nutes. The training session was stopped when the perceived exertion
was scored as very hard on the Borg scale [29,30], or if the vital signs
exceeded the safety criteria [26]. Intensity of BWSTT increased over
the course of the program, by increasing walking speed and distance
and by reducing bodyweight support. BWSTT was provided by two
trained physiotherapists. After ICU discharge, BWSTT was continued
on the regularward until the patientwas able to ambulatewithwalking
aids and minimal physical support for balance assistance as measured
with the Functional Ambulation Categories (FAC; score 2). Usual care
physiotherapywas provided from that point on until hospital discharge.
If a patient was discharged to another hospital, BWSTT was stopped.

Usual care physiotherapy consisted of supervised physiotherapy
sessions on a daily basis and included ambulation training, pulmonary
physiotherapy, active strength exercises, transfer training, cycling,
balance training, inspiratory muscle training (IMT) and mobilising
out of bed. Treatment goals were to improve impairments in the
cardiorespiratory- and muscular systems as well as improvement of
mobility (in bedmobility, transfers and ambulation) and to regain func-
tional independence in preparation for hospital discharge. Exercise pre-
scription was based on the current (medical) status, the preference and
tolerance of the patient at the time of the treatment session and avail-
able guidelines regarding evaluation of safety criteria and clinical obser-
vations [26]. Physiotherapy sessions were provided by experienced ICU
physiotherapists and were continued until hospital discharge or until
pre-admission functional status was achieved and all treatment goals
had been reached.
2.4. Outcomes

The primary outcome was the number of days to independent am-
bulation as measured with the FAC [31] and was measured daily. This
scale ranges from 0 (the patient cannot walk or needs help from 2 or
more persons) to 5 (the patient can walk independently anywhere). A
score of 3 (the patient requires verbal supervision or stand by help
from one person without physical contact) was used as the study end-
point. It was anticipated that most patients would reach the study end-
point on the regular ward. The FAC score was assessed daily by an
unblinded physiotherapist during ICU stay, or a blinded researcher on
the regular ward. If a patient was discharged to another hospital before
the study endpoint (FAC 3) was reached, physiotherapists working at
this hospital and blinded for the intervention continued the FAC score
assessment.

Secondary outcomesweremaximumwalking distance reached dur-
ing hospital stay (2 Minutes Walking Test; [2MWT]) [32], upper and
lower extremities muscle strength at 7 days after inclusion, at hospital
discharge and when reaching the study endpoint (Medical Research
Council sum-score; (MRC sum-score), defined as the sum ofMRC scores
from six muscles in the upper and lower limbs on both sides (range 0
[quadriplegic] to 60 [normal]) [27], perceived exertion after physio-
therapy interventions (6–20 Borg Scale) [30], functional mobility
(De Morton Mobility Index; DEMMI) [33,34], hospital length of stay,
symptoms of post-traumatic stress (Posttraumatic Stress Disorder
Checklist;PCL-5) [35], patient satisfaction at hospital discharge and
self-efficacy (5-point Likert scale). Self-efficacy is defined as a patient's
belief in a full recovery of independent ambulation and was scored
after thefirst physiotherapy session (BWSTT and usual care) after inclu-
sion. (Serious) Adverse Events (SAEs) related to the study intervention
were recorded.

Physiotherapy intervention characteristics including frequency, in-
tensity, type and time (FITT) [36]were recorded for both groups. Patient
characteristics including age, gender, severity of the disease [37], reason



Fig. 1. Schematic illustration of the BWST.
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for admission, co-morbidity [38] and pre-ICU level of ambulation were
recorded from the patient files.

2.5. Statistical analysis

Sample size was calculated using data from two previous studies de-
scribing the feasibility of BWSTT [21] and usual care physiotherapy [33].
In the usual care study, themean time to FAC 3 or higher was 15.8 days;
in the BWSTT study themeannumber of days to FAC 3was 8.3. Based on
thehazard ratio of 1.87 at 15 days in favour of BWSTT, and given a type 1
error rate of 5% and a power of 0.8, the required sample size was 88 (44
+ 44) patients, assuming a 10% dropout rate.

The effect of BWSTT on time to independent ambulation (i.e. FAC
3) was assessed by performing intention to treat (ITT) and per protocol
(PP) analyses. In the ITT Kaplan-Meier analysis comparisons between
the BWSTT and usual care groups were made using Kaplan-Meier sur-
vival analyses. We performed Log Rank testing, and a hazard ratio
with confidence intervals was calculated using Cox regression analyses.
Patients withmissing outcome valueswere censored.Multivariable Cox
regression analyses were performed in case of imbalances between
groups at baseline in age (mean difference ≥ 10%), muscle strength
3

(MRC sum-score mean difference ≥ 10%), ambulation level (FAC mean
difference > 1) and co-morbidities (CCI mean difference > 1), as they
were potentially related to the primary outcome. In the PP analysis we
included patients who adhered to the study protocol; patients with
missing primary outcome data or patients who did not receive the
study intervention were excluded.

For secondary outcomes, all between groups comparisons were
made using nonparametric Mann-Whitney U tests. For hospital length
of stay we used a General Linear Model to check for confounding in
case of baseline differences. Patient characteristics and secondary
study outcomes were described using mean and standard deviation
(SD) if the variables were normally distributed. Skewed variables
were presented using medians and interquartile ranges (IQR).

Analyses were performed using the software package SPSS (IBM,
version 22).

3. Results

BetweenMay 2018 and February 2020,we screened 576 patients for
eligibility. Themain reasons for exclusion were patients with neurolog-
ical disorders (n = 232), transfers to another hospital (n = 116) and
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patients who deceased (n=105). Out of the remaining 123 eligible pa-
tients 28 had a contra indication formobilising and 55were excluded on
other grounds. Forty patients were randomized to BWSTT (n = 19) or
usual care physiotherapy (n = 21) (see Fig. 2). The study was stopped
prematurely due to the COVID-19 pandemic. No Covid-19 patients
were included in this study. In thirty-four (85%) patients the primary
endpoint was assessed. The primary endpoint could not be assessed in
4 participants of the BWSTT group, because of death (n = 1), an intra-
cerebral haemorrhage (n = 1) and withdrawal of consent (n = 2).
Two patients in the BWSTT groupdid not receive the allocated interven-
tion; one patient refused to participate and withdrew from the study
and another patient received blood transfusion and haemodialysis,
making BWSTT impossible.

In the usual care group the primary endpoint could not be estab-
lished in 2 participants due to death.

Baseline demographic characteristics and clinical variables for all
randomized participants are shown in Table 1. Sixty-three percent of
the patients in the BWSTT were acutely admitted, compared to 33% in
Fig. 2. Participant

4

the usual care group (p = 0.059). The median (IQR) MRC sum-score
at baseline was 48 (43 to 54) in the intervention group and 46 (40 to
54) in the usual care group. At baseline, the median (IQR) MRC-score
of quadriceps muscle strength was 4 (4 to 5) in the intervention group
and 4 (3.5 to 5) in the usual care group.

Thirty patients reached FAC 3 at the regular hospital ward, three pa-
tients at another hospital and one patient at the ICU.

3.1. Primary outcome

Intention to treat analysis showed that the median (IQR) time to in-
dependent ambulation was 6 (3 to 9) days in the intervention group
and 11 (7 to 23) days in the usual care group (p = 0.063). The hazard
ratio was 1.97 (95%CI, 0.93 to 4.18). Per protocol analysis showed that
the median (IQR) time to independent ambulation was 4 (3 to 7) days
in the intervention group, and 8 (4 to 23) days in the usual care group
(p=0.017)with a hazard ratio of 2,41 (95%CI, 1.11 to 5.23). The Kaplan
Meier curves of both groups are illustrated in Fig. 3.
flow diagram.



Table 1
Demographic characteristics and clinical variables at baseline.

Variables Intervention
Group

(n = 19)

Usual care
Group

(n = 21)

Age (years) 62 (55 to 68) 64 (54 to 69)
Gender, Male (%) 9 (47.5%) 12 (57.1%)
APACHE2 20 (15 to 22) 20 (13 to 24)
Pre-admission FAC 5 (5 to 5) 5 (5 to 5)
FAC 0 (0 to 2) 0 (0 to 0)
Reason for admission
Acute
Medical (%) 6 (31.6%) 7 (33.3%)
Sepsis 3 1
Viral infection 1 1
Reanimation 0 2
Respiratory failure 2 2
Pancreatitis 0 1

Non-elect. surgical (%) 6 (31.6%) 0 (0%)
Thorax 4 0
Abdominal 1 0
Neck 1 0

Elective
Elect. surgical (%) 7 (36.8%) 14 (66.7%)
Thorax 3 3
Abdominal 2 11
Neck 2 0

CCI 2 (1 to 3) 3 (0 to 4)
ICU LOS 12.5 (8 to 31) 11 (9 to 29)
ICU LOS before enrolment 10 (8 to 22) 10 (8 to 23)
Mech. vent. Time (days) 6 (3 to 10) 9 (4 to 21)
DEMMI 24 (15 to 30) 20 (12 to 27)
MRC sum-score 48 (43 to 54) 46 (40 to 54)
Lower extremities 24 (22 to 29) 22 (18 to 27)
Upper extremities 24 (22 to 27) 24 (20 to 28)

Values are presented as median (IQR-percentiles) or frequencies (%) unless otherwise in-
dicated. APACHE2: Acute Physiology and Chronic Health Evaluation II, FAC: Functional
Ambulation Categories, CCI: Charlson Comorbidity Index, ICU-LOS: Intensive Care Unit
length of stay, DEMMI: de Morton Mobility Index, MRC: Medical Research Council.
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3.2. Secondary outcomes

Secondary outcomes are presented in Table 2.Median (IQR) hospital
length of stay was 24 (14 to 41) days in the BWSTT group and 42 (28 to
62.5) in the usual care group (p=0.037). There were no significant dif-
ferences between the intervention group and the usual care group in
any of the other secondary outcomes. No serious adverse events oc-
curred.

3.3. Intervention characteristics

Characteristics of the provided interventions are presented in
Table 3. During ICU stay, the BWSTT group received more ambulation
training compared the usual care group (MD: 25%, 95%CI 8 to 42). The
BWSTT group received significantly less pulmonary physiotherapy and
transfer training during ICU stay as compared to the control group
(MD (95%CI): −12% (−23 to −2) and − 31% (−51 to −12) respec-
tively). Significantly more staff was needed during BWSTT as compared
to the usual care group (MD (95%CI): 0.5 (0.2 to 0.8)). There were no
significant between group differences for frequency and intensity of
physiotherapy interventions.

4. Discussion

Body weight-supported treadmill training in critically ill patients
during ICU- and hospital stay did not significantly reduce the number
of days to independent ambulation as compared to usual care physio-
therapy in this underpowered study. We found a positive trend for
time to independent ambulation and a significant difference in hospital
length of stay in favour of patients receiving BWSTT.
5

Our findings suggest that BWSTT is a promising intervention to en-
hance recovery of ambulation after critical illness. Although not statisti-
cally significant in the ITT analysis, the difference in time to independent
ambulation was considerable as is illustrated in the Kaplan-Meier
curves and large hazard ratio. The lack of power could be a plausible ex-
planation for not finding a statistically significant difference in the ITT
analysis. We calculated a sample size of 88, assuming a hazard ratio of
1.87 after 15 days. However, we only included 40 patients but found a
borderline significant hazard ratio of 1,97 with the 95% CI only just ex-
ceeding the <1 value. This is enforced by the findings from our PP anal-
ysis, demonstrating a significant shorter time to independent
ambulation in the BWSTT group with a hazard ratio of 2,41 and corre-
sponding 95%CI of 1.11 to 5.23. This should be interpretedwith care, be-
cause the exclusion of non-adherent participants introduced bias and
likely compromised the randomisation. Yet, it indicates that underexpo-
sure influenced our study results and warrants further study of BWSTT
in a sufficiently poweredmulticenter RCT [39]. In addition, the intensive
usual care physiotherapy intervention in this study might have attenu-
ated the observed differences between the groups. In our opinion time
to independent ambulation is the preferred primary outcome for future
research, as it corresponds closest to the intervention.

There appeared to be more acutely admitted patients in the BWSST
group compared to the usual care group. However, it seems unlikely
that this negatively influenced our study results. On the contrary, as
acute ICU admission has previously been identified as a risk factor for
poor functional recovery, this implies that the effect size that we
found may be an underestimation of the true effect size [40].

The results in this study showed that BWSTT reduced hospital length
of stay. This is in accordance with the findings by Gruther et al. (2017)
who concluded that their early rehabilitation program shortened the
hospital stay [41]. They suggested that an accelerated functional recov-
ery led to an earlier discharge from the hospital, whichmay also explain
our results. In this context we also explored the role of muscle strength
but we did not find a higher recovery rate in the BWSTT group com-
pared to usual care, which might be explained by a ceiling effect of the
MRC scale used in this study. Whether early rehabilitation accelerates
functional recovery thereby leading to a shorter hospital stay remains
under debate, as a recent systematic review and meta-analysis by
Menges et al. (2021) found inconsistent results. They suggested that
these inconsistencies could well be explained by the poor description
and wide variation of usual care, making its distinction from the inter-
vention unclear. This highlights the need to consider the intervention
characteristics when interpreting study results [42].

We found most intervention characteristics (frequency, intensity
and time) [36] to be evenly distributed in both groups, indicating that
the training volume of the interventions was similar in both groups.
However, in terms of the type of training, we did find that the BWSTT
group received more ambulation training during ICU stay, compared
to usual care. This is consistent with our hypothesis that BWSTT allows
earlier ambulation training, which may contribute to an accelerated
functional recovery [14,43,44]. Although BWSTT did not require more
time compared to usual care physiotherapy, more staff was needed
per session. This contradicts earlier pilot study findings but can be ex-
plained as they compared the staff needed during BWSTT with a hypo-
thetical ambulation trainingwithout the use of a treadmill. In this study
we compared staff needed during BWSTT with all usual care, consisting
predominantly of exercises in bed which is often performed by a single
ICU physiotherapist.

The targeted sample sizewas not achieved, and therefore, the effects
of BWSTT on time to independent ambulation remain uncertain. The
main reasons for the low number of screened patients that were in-
cludedwere that, besides the patientswho died, manywere transferred
to another hospital or were excluded mainly because of a neurological
reason for admission. Additionally, the study was stopped prematurely
due to the COVID-19 pandemic. The small fraction of the ICU population
that was included does not necessarily limit the usability of BWSTT for



Fig. 3. a. Kaplan Meier curve (ITT) on time to independent ambulation.
b. Kaplan Meier curve (PP) on time to independent ambulation.
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Table 2
Effectiveness.

Intervention Grp Usual care Grp

Median (IQR) Log Rank test

Days to independent functional ambulation (ITT) n = 19
6 (3 to 9)

n = 21
11 (7 to 23) P = 0.063

Days to independent functional ambulation (PP) n = 14
4 (3 to 7)

n = 19
8 (4 to 23) P = 0.017*

Median (IQR) Non parametric testing

Max walking distance 81 (1 to 113) 40 (0 to 89) 0.195
DEMMI endpoint 41 (30 to 64) 39 (30 to 42) 0.125
DEMMI Hdischarge 68 (40 to 85) 57 (39 to 57) 0.202
MRC-sumscore +7 days 53 (44 to 56) 52 (47 to 59) 0.624
MRC-sumscore endpoint 54.5 (53 to 56) 55 (50 to 59) 0.769
Lower extremities 28 (26 to 28) 28 (24 to 30) 0.839
Upper extremities 28 (26 to 28) 27 (24 to 30) 0.734

MRC-sumscore Hdischarge 56 (51 to 58) 58 (50 to 60) 0.188
Lower extremities 27.5 (25 to 29) 29 (22 to 30) 0.318
Upper extremities 28 (27 to 30) 30 (28 to 30) 0.129

Self-efficacy 3 (2 to 4) 2 (1 to 3) 0.251
Patient satisfaction 4 (4 to 5) 4 (4 to 4) 0.302
Hospital LOS 24 (14 to 41) 42 (28 to 62) 0.037*
PCL-5 ICU discharge 16 (9 to 23) 21 (12 to 25) 0.433
PCL-5 HOSP discharge 14 (6 to 25) 15 (10 to 28) 0.505

DEMMI: de Morton Mobility Index, Hdischarge: Hospital discharge, MRC: Medical Research Council, +7 days: 7 days after baseline measurement, LOS: Length of Stay, endpoint = Func-
tional ambulation score of 3 or higher, PCL-5: PTSD symptoms, * = p < 0.05.

Table 3
Intervention characteristics.

Characteristic Intervention Group
(n = 19)

Usual care Group
(n = 21)

MD (95%CI)

Frequency

ICU PT sessions per day 1.6(0.5) 1.6(0.4) −0.02(−0.3 to 0.3)
Ward PT sessions per day 1.2(0.3) 1.2(0.2) −0.02(−0.2 to 0.2)
Total ICU PT sessions 5(5.8) 6.3(9.3) −1.4(−6.4 to 3.6)
Total ward PT sessions 9.5(8) 11.1(13) −1.6(−6.3 to 3.5)

Intensity

BORG-RPE score ICU 14.0(2.3) 13.0(1.6) 0.9(−0.3 to 2.2)
BORG-RPE score ward 13.9(2.3) 13.4(1.7) 0.5(−0.6 to 1.6)

Type ICU Ward ICU Ward ICU Ward

Ambulation training % 40% 68% 15% 69% 25(8 to 43)* −1(−25 to 22)
Pulmonary PT % 5% 8% 17% 8% −12(−23 to −2)* 0(−11 to 10)
Passive ex. % 1% 0% 0% 0% 1(−2 to 4) 0(0 to 1)
(Guided) active strength ex. % 41% 36% 59% 35% −18(−39 to 2) 1(−17 to 19)
Transfer training % 41% 41% 73% 41% −31(−51 to −12)* 0(−21 to 20)
Cycling % 9% 1% 3% 5% 6(−2 to 14) −4(−10 to 1)
Balance training % 13% 14% 20% 16% −7(−24 to 10) −2(−15 to 12)
IMT % 2% 2% 13% 0% −11(−23 to 2) 2(−2 to 5)
Mobilising out of bed % 25% 49% 46% 49% −21(−42 to 2) 0(−22 to 22)

Time

Minutes spent on ICU-PT p/day 45.7(6.0) 43.9(7.2) 1.9(−3.4 to 7.1)
Minutes spent on ward-PT p/day 47.9(11.8) 45.4(9.4 2.5(−7.5 to 12.5)
Staff needed per ICU session 2.3(0.5) 1.8(0.4) 0.5(0.2 to 0.8)*

Values are presented as mean (SD) unless otherwise indicated, Type is presented as % of PT sessions in which the intervention type was performed, multiple types of interventions were
often performed per PT session, PT: Physiotherapy, BORG-RPE: Rate of Perceived Exertion during PT sessions, IMT: Inspiratory Muscle Training, * = p < 0.05.
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the ICU population. Although patients with neurological disorders were
excluded for methodological reasons, a recent study showed that
BWSTT could potentially benefit this population too [45]. Another limi-
tation is the lack of blinding of outcome assessors on the ICU. However,
because only one participant reached the primary endpoint during ICU
admission, this had minimal impact.

Our findings suggest that BWSTT may enhance recovery of ambula-
tion by overcoming barriers to early ambulation training during ICU ad-
mission such as limited freedomofmovement, patient safety and lack of
proper equipment to help mobilize patients with severe muscle weak-
ness [15,46].
7

5. Conclusion

BWSTT seems a promising intervention to enhance recovery of am-
bulation and shorten hospital length of stay of ICU patients, justifying a
sufficiently powered multicenter RCT.
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