
Copyright © 2023 by Korean Academy of Rehabilitation Medicine
   This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/4.0) which permits unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Objective: To investigate the effect on early mobilization in patients undergoing extra-corpore-
al membrane oxygenation (ECMO) and acute blood purification therapy in the intensive care 
unit (ICU). 
Methods: We conducted this multicenter retrospective cohort study by collecting data from six 
ICUs in Japan. Consecutive patients who were admitted to the ICU, aged ≥18 years, and re-
ceived mechanical ventilation for >48 hours were eligible. The analyzed were divided into two 
groups: ECMO/blood purification or control group. Clinical outcomes; time to first mobilization, 
number of total ICU rehabilitations, mean and highest ICU mobility scale (IMS); and daily barrier 
changes were also investigated. 
Results: A total of 204 patients were included in the analysis, 43 in the ECMO/blood purifica-
tion group and 161 in the control group. In comparison of clinical outcome, the ECMO/blood 
purification group had a significantly longer time to first mobilization: ECMO/blood purification 
group 6 vs. control group 4 (p=0.003), higher number of total ICU rehabilitations: 6 vs. 5 
(p=0.042), lower mean: 0 vs. 1 (p=0.043) and highest IMS: 2 vs. 3 (p=0.039) during ICU stay. 
Circulatory factor were most frequently described as barriers to early mobilization on days 1 
(51%), 2 (47%), and 3 (26%). On days 4 to 7, the most frequently described barrier was con-
sciousness factors (21%, 16%, 19%, and 21%, respectively). 
Conclusion: The results of this study comparing the ECMO/blood purification group and the 
untreated group in the ICU showed that the ECMO/blood purification group had significantly 
longer days to mobilization and significantly lower mean and highest IMS.  
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INTRODUCTION 

In recent years, advances in life-saving technology for critically 
ill patients in the intensive care unit (ICU) have significantly im-
proved survival rates. However, even if they survive, 25%–70% of 
them in the ICU have severe disease, and invasive treatment and 
inactivity cause serious physical impairments such as ICU-ac-
quired weakness (ICU-AW) and decreased activities of daily 
living (ADL), leading to increased medical costs and worsen life 
prognosis [1]. 

In Japan, in the 2022 medical fee revision, for patients who 
require acute blood purification or extra-corporeal membrane 
oxygenation (ECMO), the upper limit of days for calculation 
of special ICU management fee extended from 14 to 25 days. 
It is stated as a calculation condition that a sufficient system be 
developed for efforts aimed at early recovery of patients, but the 
maximum number of days for ICU rehabilitation medical treat-
ment system has not been changed from 14 days [2]. 

As a preventive measure against physical dysfunction after 
leaving the ICU, early mobilization starting within one week of 
admission to the ICU is attracting international attention. Pre-
vious studies have reported the effects of early mobilization to 
prevent delirium, shorten the duration of mechanical ventilation 
and length of ICU stay, and improve physical function [3-6]. In 
Japan, early mobilization rehabilitation additional calculation 
has been allowed since 2019, and the number of implementation 
cases is increasing, mainly for nurses and physical therapists [7]. 
However, while many benefits are expected for early mobiliza-
tion of critically ill patients, it has been reported that there are 
many barriers to actual implementation [8]. The main obstacles 
are limited activities due to the use of equipment such as ECMO 
and acute blood purification, disturbance of consciousness due 
to sedation, and lack of manpower for team staff. Therefore, 
even if the patient’s general condition improves, there are cases 
in which the patient’s mobilization does not progress due to gen-
eral muscle weakness or delirium. 

The purpose of this study was to investigate the effect on early 
mobilization in patients undergoing ECMO and acute blood 
purification therapy in the ICU. This study focused on patients 
who underwent ECMO and acute blood purification in the ICU 
and examined how much it affected the attainable level of mobi-
lization compared with those who did not. 

METHODS

Study design, setting, and patients 
The medical records of patients admitted to the ICU of one of 
six Japanese tertiary hospitals between April 2019 and March 
2020 were retrospectively reviewed. This multicenter retrospec-
tive cohort study was conducted at the Nagoya Medical Center 
and by that of five other participating hospitals. This study was 
approved by the Ethics Committee of Nagoya Medical Center 
(approval number: 2021-012). It was conducted in accordance 
with Helsinki Declaration and the need for informed consent, 
according to national legislation, was waived by the IRB listed 
above because this was a retrospective cohort study. All patients 
admitted to the ICU of one of six Japanese tertiary hospitals 
between from April 2019 to March 2020 were screened. Patients 
were excluded if they were weaning mechanical ventilation for 
within 48 hours, were less than 18 years old, were unable to walk 
independently before hospitalization, were neurologically im-
paired, had difficulty communicating, were considered terminal; 
all other patients were included. The analyzed were divided into 
two groups: the ECMO/blood purification group that under-
went ECMO or blood purification therapy upon admission to 
the ICU, or control group that did not. The definition of blood 
purification therapy in this study was the use of all renal support 
therapy administered during ICU admission, including contin-
uous and intermittent hemofiltration dialysis, excluding chronic 
maintenance dialysis and peritoneal dialysis [9].  

Data collection  
Data on the participant’s age, sex, body mass index, Charlson 
comorbidity index, ICU admission diagnosis, operation, Acute 
Physiology and Chronic Health Evaluation II (APACHE II) 
score, Sequential Organ Failure Assessment score, and Barthel 
index before hospitalization, were recorded as basic characteris-
tics. 

Outcomes 
The clinical outcomes of this study were time to first rehabilita-
tion and first mobilization and first walking exercise from the 
ICU admission, number of total ICU rehabilitations, number of 
daily ward rehabilitations, ICU length of stay, duration of me-
chanical ventilation, ICU-AW at ICU discharge, mean and high-
est ICU mobility scale (IMS) during ICU stay, delirium during 
ICU stay, Barthel index at hospital discharge, hospital length of 
stay, and in-hospital mortality. The IMS is a sensitive 11-point 
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ordinal scale, with scores ranging from 0 (no mobilization) to 
10 (independent ambulation) [10]. ICU-AW was evaluated 
using Medical Research Council score by the responsible phys-
ical therapist, and a value of less than 48 was defined as having 
developed an ICU-AW [11]. For the assessment of delirium, 
either the delirium screening tool of the Intensive Care Delirium 
Screening Checklist was used [12]. 

Subanalysis 
To examine factors for delayed mobilization in ECMO/blood 
purification therapy or control group, we investigated predefined 
barriers described in previous studies for 7 days from ICU ad-
mission. These included consciousness, subjective symptoms, 
and respiratory, circulatory, device, subject, and medical staff 
factors [8]. If several barriers were identified in one session, only 
the primary reason was recorded, and not the individual compo-
nents of categories. During each rehabilitation session, a physical 
therapist in the ICU determined the primary barrier preventing 
mobilization by the end of the session according to the algorithm 
shown in Fig. 1. The rehabilitation intensity higher than the level 
of sitting at the bedside was defined as “mobilization” [8]. 

Data analysis 
Results are expressed as the median and quartiles for quantita-
tive data and as number and percent for categorical data. Chi-

square test or Fisher’s exact test was used to assess the associa-
tions between intervention groups and categorical variables. The 
Mann–Whitney U-test was used for intergroup comparison of 
continuous variables. In addition, a one-way analysis of variance 
was used to compare the mean IMS from ICU admission to day 
7 in the ECMO/blood purification group and the control group. 
We also used a chi-square test to compare the rate of each barrier 
from ICU admission to day 7 in the ECMO/blood purification 
group and the control group. All analyses were performed using 
JMP software (version 13.0; SAS Institute Inc., Cary, NC, USA). 
Statistical tests were two-sided, and statistical significance was 
defined as p<0.05. 

RESULTS 

During the study period from April 2019 to March 2020, 639 
patients were screened, and 206 patients were enrolled in this 
study (Fig. 2). In this study, 43 patients were divided into the 
ECMO/blood purification group (ECMO, 15; continuous hemo-
diafiltration, 34; intermittent hemodialysis, 20; direct hemoper-
fusion with polymyxin B immobilized fiber, 20) and 161 control 
groups. 

The baseline characteristics and clinical outcome during hos-
pitalization of the study population are shown in Tables 1 and 2. 
In comparison of baseline data, the ECMO/blood purification 

Fig. 1. Flow chart of the patient selection process. ICU, intensive care unit. a)Neurological complications include cerebral infarction, 
cerebral hemorrhage, acute subdual hematoma, acute epidural hematoma, traumatic subarachnoid hemorrhage, and encephalitis.

639 Supported by mechanically ventilation in the ICU for more than 48 h
were included at the time of ICU admission

n=217

204 Patients included in the analysis

420 Exclusion
• 21 Age <18 yr
• 66 Unable to walk independently before hospitalization 
• 224 Neurological complicationsa)

• 73 Lack of communication skills because of diseases
• 17 Terminal/end of life care 
• 21 Presence of a condition limiting mobilization including unstable pelvic fractures

13 Exclusion
• 13 Died in the ICU 

No
Yes
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group had a significantly higher Charlson comorbidity index 
(p=0.032) and APACHE II score (p=0.007; Table 1).  

A comparison of ICU admission diagnoses revealed that the 
ECMO/blood purification group had higher rates of gastric or 
colonic surgery and sepsis than the control group. In compar-
ison of clinical outcome, the ECMO/blood purification group 
had a significantly longer time to first mobilization: ECMO/
blood purification group 6 (4–8) vs. control group 4 (3–8) 
(p=0.003) and first walking exercise: 25 (15–58) vs. 12 (9–18) 
(p=0.007), higher number of total ICU rehabilitations: 6 (4–9) 
vs. 5 (3–7) (p=0.042), longer ICU length of stay: 8 (6–11) vs. 2 
(0–4) (p=0.016) and duration of mechanical ventilation: 6 (4–9) 

vs. 4 (3–6) (p=0.010), higher incidence of ICU-AW: 13 (40%) vs. 
20 (17%) (p=0.007), lower mean: 0 (0–1) vs. 1 (0–3) (p=0.043) 
and highest IMS: 2 (0–4) vs. 3 (1–5) (p=0.039) during ICU stay, 
lower Barthel index at hospital discharge: 50 (25–90) vs. 93 (56– 
100) (p<0.001), longer hospital length of stay: 40 (28–73) vs. 30 
(21–47) (p=0.002; Table 2). 

Comparison of mean IMS from ICU admission to day 7 was 
significantly lower in the ECMO/blood purification group com-
pared with the control group (p<0.001; Fig. 3). 

Circulatory factor were most frequently described as barri-
ers to early mobilization (EM) on days 1 (51%), 2 (47%), and 
3 (26%). On days 4 to 7, the most frequently described barrier 
was consciousness factors (21%, 16%, 19%, and 21%, respec-
tively; Table 3). Also device factor, subject factor, and medical 
staff factor also tended to increase from day 3 to day 7. Medical 
factors were the most frequently described as barriers to EM in 
the control group from days 1 to 7 (Table 4). Medical contrain-
dication was the most frequently described as barriers to EM in 
the control group from days 1 to 7. In addition, compared to the 
ECMO/blood purification group, the control group tended to 
have lower device and conscious factors, and a higher achieve-
ment of mobilization. Comparing the rate of each barrier from 
ICU admission to day 7, there was a significant difference be-
tween two groups in consciousness factor (p=0.003) and device 
factor (p=0.037), achieved rate of EM (p=0.041). 

DISCUSSION 

In previous study on critically ill patients in the ICU, factors such 
as circulation factors, awareness factors such as sedation, activity 
restrictions by devices, and staff shortages have been reported as 
barriers to getting out of bed [8]. However, there are few papers 
that consider the intervention time of rehabilitation and barriers 
to mobilization, such as how long it takes for ECMO/blood puri-
fication therapy patients to mobility out of bed. In this study, we 
investigated the number of days required for ambulation and the 
duration of rehabilitation in ECMO/blood purification therapy 
patients. 

In previous studies on early rehabilitation, there have been 
some reports that examined single factors such as the start time 
and exercise intensity [13,14]. Additionally, in a previous study 
that focused on the number of days until mobilization in ICU 
patients, the percentage of independent walking at discharge 
was significantly higher in the group that achieved mobilization 
within 7 days in the ICU compared to the group that did not. In 

Fig. 2. Comparison of mean intensive care unit (ICU) mobility 
scale from day 1 to 7 of ICU admission. The one-way analysis 
of variance was used to compare the mean ICU mobility scale 
(IMS) from ICU admission to day 7 in the extra-corporeal 
membrane oxygenation (ECMO)/blood purification group 
and the control group. Comparison of mean IMS from ICU 
admission to day 7 was significantly lower in the ECMO/blood 
purification group compared with the control group (p<0.001). 
Measured by IMS, 0=no activity; 1=exercises in bed; 2=passively 
moved to the chair; 3=sitting on the edge of the bed; 4=standing; 
5=transferring from bed to chair through standing; 6=marching 
on the spot; 7=walking with assistance of two people; 8=walking 
with assistance of one person; 9=walking independence with 
assistive device; and 10=walking independently.
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Table 1. Comparison of items related to baseline data

Variable Total
(n=204)

ECMO/blood purification 
(n=43)

Control
(n=161) p-value

Age (yr) 70 (62–77) 70 (65–77) 70 (59–77) 0.331

Sex, male 139 (68.1) 26 (60.5) 113 (70.2) 0.269

Body mass index (kg/m2) 23 (20–27) 22 (20–27) 23 (20–27) 0.778

Charlson comorbidity index 1 (0–3) 2 (0–4) 1 (0–2) 0.032

ICU admission diagnosis

  Acute respiratory failure 34 (16.7) 1 (2.3) 33 (20.5) <0.001*

  Cardiovascular disease 87 (42.6) 11 (25.6) 76 (47.2)

  Gastric or colonic surgery 44 (21.6) 17 (39.5) 27 (16.8)

  Sepsis, non-pulmonary 29 (14.2) 12 (27.9) 17 (10.6)

  Other diagnoses 12 (5.9) 2 (4.7) 10 (6.2)

Operation 44 (21.6) 5 (11.6) 39 (24.2) 0.091

APACHE II score 23 (17–28) 26 (20–31) 23 (17–27) 0.007

SOFA at ICU admission 8 (6–10) 8 (7–12) 8 (6–10) 0.084

Barthel index before hospitalization 100 (100–100) 100 (90–100) 100 (100–100) 0.114

Values are presented as median (25th–75th percentile) or number (%).
ICU, intensive care unit; APACHE II, Acute Physiology and Chronic Health Evaluation; SOFA, Sequential Organ Failure Assessment; ECMO, extra-
corporeal membrane oxygenation.
*p<0.001.

Table 2. Comparison of clinical outcomes

ECMO/blood purification (n=43) Control (n=161) p-value

Time to first rehabilitation from the ICU admission (day) 2 (1–3) 1 (1–3) 0.292

Time to first mobilization from the ICU admission (day) 6 (4–8) 4 (3–8) 0.003

Time to first walking exercise from the ICU admission (day) 25 (15–58) 12 (9–18) 0.007

Number of total ICU rehabilitations (day) 6 (4–9) 5 (3–7) 0.042

Number of daily ward rehabilitations (min/day) 27 (20–43) 30 (20–43) 0.956

ICU length of stay (day) 8 (6–11) 2 (0–4) 0.016

Duration of mechanical ventilation 6 (4–9) 4 (3–6) 0.010

ICU-AW at ICU discharge 13 (30.0) 20 (12.4) 0.007

Mean IMS during ICU stay 0 (0–1) 1 (0–3) 0.043

Highest IMS during ICU stay 2 (0–4) 3 (1–5) 0.039

Delirium during ICU stay 21 (38.2) 57 (35.4) 0.269

Barthel index at hospital discharge 50 (25–90) 93 (56–100) <0.001*

Hospital length of stay (day) 40 (28–73) 30 (21–47) 0.002

In-hospital mortality 5 (11.6) 13 (8.1) 0.542

Values are presented as median (25th–75th percentile) or number (%).
ICU, intensive care unit; ICU-AW, ICU-acquired weakness; IMS, ICU mobility scale; ECMO, extra-corporeal membrane oxygenation.
*p<0.001.

Japan, early mobilization/rehabilitation additions have been cal-
culated since 2019, but the target number of days until mobiliza-
tion is being explored at each hospital. In this study, the number 
of days until mobilization was significantly longer in the ECMO/
blood purification group, and the number of ICU rehabilitation 
sessions was also significantly higher in the ECMO/blood puri-
fication group. In blood purification therapy, it is important for 

the staff to coordinate the environment in order to provide safe 
medical care, such as crisis management, physical restraints to 
ensure rest, posture management, mental care, and rehabilitation 
in cooperation with various occupations [15]. Previous studies 
in critically ill patients have reported an association between 
dose of rehabilitation and ADL dependence, assessed based on 
rehabilitation intensity, time and frequency [13,16]. The rehabil-
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itation strategy for critically ill patients is not only the maximum 
rehabilitation intensity achieved, but also the time and frequency 
are important factors. It is speculated that in rehabilitation to 
ECMO/blood purification therapy, the number of rehabilitation 
sessions was increased to cope with the decrease in average IMS 
and highest IMS. Determining the optimal rehabilitation inten-
sity, time and frequency, tailored to the patient’s severity and 
device conditions, should be the focus of future research [17].  

Regarding the increase in ICU days associated with ECMO/
blood purification therapy, in a report based on data processing 
center, the mean ICU length of stay was the longest in the group 
of patients undergoing blood purification+mechanical ventila-
tion [16]. Similarly, in this study, the length of ICU stay in the 
blood purification group was significantly longer than that in the 
control group [18]. In Japan, based on the medical fee revision 
in 2018, early mobilization and rehabilitation premiums were in-

Fig. 3. Algorithm to determine the primary barrier preventing mobilization. The barrier to mobilization was determined by the 
intensivist in charge of the patient following this algorithm. In every rehabilitation session, only one selected barrier was recorded 
in the medical record. SpO2, oxygen saturation of the peripheral artery; FiO2, fraction of inspiratory oxygen; PEEP, positive end-
expiratory pressure; RASS, Richmond agitation sedation scale; BPS, behavioral pain scale; NRS, numerical rating scale.

Medical contraindications (bleeding tendency, bed rest order,
fever ≥38.5, etc)? Select “medical contraindications”

Select “circulation factors”

Select “respiration factors”

Select “consciousness factors”

Select “device factors”

Select “subjective factors”

Select “medical staff factors”

Circulation factors; mean blood pressure: <65 or >110 mmHg, heart rate: <50 
or >120 beats/min, additional administration of vasopressors, new arrhythmias?

Respiratory factors; SpO2 <90%; FiO2: >0.6;
respiratory rate: >30 times/min, PEEP: >10 cm H2O,

difficulty in discharging sputum?

Consciousness factors-consciousness disorder, delirium
or RASS: ≤-2 or ≥+1?

There is no barrier to the rehabilitation session

Medical staff factorsa); lack of staff, holidays, many examinations, or poor time 
adjustment, no intervention?

Subjective factors-respiratory distress, BPS or >3 or NRS >5, or fatigue,
nausea, patient refusal?

Device factors-catheter, drain, dialysis, etc?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No
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Table 3. Primary barriers preventing the achievement of early mobilization in the extra-corporeal membrane oxygenation/blood 
purification group

Day 1 (n=43) Day 2 (n=43) Day 3 (n=43) Day 4 (n=43) Day 5 (n=39) Day 6 (n=31) Day 7 (n=29)

Medical contraindication 10 (23.3) 10 (23.3) 10 (23.3) 6 (14.0) 4 (10.3) 3 (9.7) 2 (6.9)

Circulatory factor 22 (51.2) 20 (46.5) 11 (25.6) 3 (7.0) 2 (5.1) 2 (6.5) 0

Respiratory factor 2 (4.7) 2 (4.7) 4 (9.3) 3 (7.0) 1 (2.6) 1 (3.2) 0

Consciousness factor 4 (9.3) 7 (16.3) 6 (14.0) 9 (20.9) 6 (15.4) 6 (19.4) 6 (20.7)

Device factor 3 (7.0) 3 (7.0) 5 (11.6) 7 (16.3) 5 (12.8) 1 (3.2) 1 (3.4)

Subject factor 1 (2.3) 0 1 (2.3) 1 (2.3) 4 (10.3) 3 (9.7) 4 (13.8)

Medical staff factor 1 (2.3) 0 1 (2.3) 5 (11.6) 4 (10.3) 3 (9.7) 4 (13.8)

Achievement of EM 0 1 (2.3) 5 (11.6) 9 (20.9) 13 (33.3) 12 (38.7) 12 (41.4)

Values are presented as number (%).
EM, early mobilization. 

Table 4. Primary barriers preventing the achievement of early mobilization in the control group

Day 1 (n=161) Day 2 (n=161) Day 3 (n=161) Day 4 (n=146) Day 5 (n=123) Day 6 (n=106) Day 7 (n=78) p-value

Medical contraindication 57 (35.4) 35 (21.7) 31 (19.3) 25 (17.1) 22 (17.9) 14 (13.2) 13 (16.7) 0.867

Circulatory factor 50 (31.1) 31 (19.3) 17 (10.6) 12 (8.2) 7 (5.7) 9 (8.5) 7 (9.0) 0.721

Respiratory factor 15 (9.3) 21 (13.0) 19 (11.8) 12 (8.2) 12 (9.8) 6 (5.7) 7 (9.0) 0.310

Consciousness factor 20 (12.4) 25 (15.5) 21 (13.0) 18 (12.3) 14 (11.4) 9 (8.5) 3 (3.8) 0.003

Device factor 6 (3.7) 8 (5.0) 2 (1.2) 6 (4.1) 0 0 0 (0) 0.037

Subject factor 5 (3.1) 6 (3.7) 6 (3.7) 3 (2.1) 3 (2.4) 4 (3.8) 4 (5.1) 0.466

Medical staff factor 5 (3.1) 11 (6.8) 15 (9.3) 6 (4.1) 8 (6.5) 9 (8.5) 8 (10.3) 0.124

Achievement of EM 3 (1.9) 24 (14.9) 50 (31.1) 64 (43.8) 57 (46.3) 55 (51.9) 36 (46.1) 0.041

Values are presented as number (%).
The chi-square test was used to compare the rates of each barrier from intensive care unit admission to day 7 in the extra-corporeal membrane 
oxygenation/blood purification group and the control group.
EM, early mobilization.

troduced in the ICUs. In addition, from 2021, “calculation of the 
specified ICU management fee in excess of the maximum num-
ber of 14 days” is permitted for cases requiring long-term ICU 
management. However, under the current medical fee system, 
the maximum number of days for calculation is extended to 25 
days for patients undergoing ECMO/blood purification therapy, 
but the maximum number of days for early mobility rehabili-
tation is 14 days. Risk factors for the development of physical 
dysfunction in critically ill patients are multifactorial, including 
age, delirium, occurrence of ICU-AW, and immobility [3,6,7]. Of 
these, supine rest is an easily ameliorated risk factor. Given these 
proposed mechanisms, rehabilitation time for patients staying 
longer than 14 days was considered inadequate and a risk factor 
for physical dysfunction. 

Regarding barriers to achieving of mobilization in the ECMO/
blood purification therapy group, circulatory factor were the 
most common on days 1 to 3, but consciousness factor were the 
most common on days 4 to 7. In addition, device factors, sub-

jective symptom, and medical staff factors increased from the 
4th day. In a previous study examining barriers to mobilization 
in the ICU, device factors were significantly associated with 
achieving mobilization [19]. Furthermore, achievement of mo-
bilization was associated with independent ADLs at discharge 
[19]. Barriers to achieving mobilization may be an important 
parameter for achieving ADL independence at discharge. In 
this study as well, the ECMO/blood purification group had a 
significantly lower achieving of mobilization than the control 
group, and significantly higher for device factors. Furthermore, 
when primary barriers were determined based on the algorithm 
shown in Fig. 1, there was a significant difference in the con-
sciousness factor among the top factors between the two groups. 
The consciousness factor in the ECMO/blood purification 
therapy group appeared as the major barrier from days 4 to 7. 
The consciousness factor, similar to previous studies showing 
that deep sedation is a barrier to mobilization [20], it could have 
impeded EM of ECMO/ blood purification therapy groups. Pain 



180 www.e-arm.org

Shinichi Watanabe, et al.� Mobilization in ECMO and Blood Purification

agitation and delirium guidelines recommend routine use of 
sedation protocols intended for light sedation [21]. However, no 
studies have examined whether an appropriate sedation protocol 
promotes EM, and its effects remain unclear. The impact of initi-
ating routine use of sedation protocols in the ICU on EM needs 
further study. However, previous studies have reported that these 
factors are barriers that can be dealt with by interprofessional 
collaboration on the part of medical personnel and an increase 
in intervention time [8]. It was suggested that it is necessary to 
promote multidisciplinary collaboration after ensuring sufficient 
mobilization intervention time and frequency. 

This study contains several limitations and the interpretation 
of the results should be interpreted with caution. This study is a 
retrospective study by multicenter study, and the survey period 
and the number of samples are limited. In this study, the num-
ber of patients was small, and there were many patients who 
used both ECMO and other blood purification therapies, so it 
was not possible to divide them into groups and analyze them. 
The severity of the patient may differ depending on the details 
of each device for ECMO and blood purification therapy, and it 
is necessary to increase the number of cases and examine it in 
the future. Furthermore, in this study, the number of days until 
mobilization was evaluated, but the evaluation of activities out-
side the rehabilitation period, such as activities by the patients 
themselves, was not sufficiently verified. Due to the nature of 
this retrospective cohort study, it is not possible to prove a causal 
relationship between ECMO and blood purification therapy 
and the number of days until mobilization. Randomized studies 
based on higher evidence, however, are considered very difficult 
to implement due to ethical considerations for non-interven-
tional groups. Therefore, we cannot conduct a randomized study 
at this time, and we judge that a cohort study is the best possible 
study design. In the future, it is necessary to increase the number 
of cases and use a physical activity meter to verify the results.  

In conclusion, the results of this study comparing the ECMO/
blood purification group and the untreated group in the ICU 
showed that the ECMO/blood purification group had signifi-
cantly longer days to mobilization and significantly lower mean 
and highest IMS. 

In ECMO/blood purification therapy patients, multiple oc-
cupations require gracious rehabilitation to remove barriers to 
mobilization, and the current upper limit of 14 days may not be 
sufficient. 
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