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Objectives: To describe physiotherapeutic interven-
tions used in the post-acute inpatient rehabilitation
of chronic critically ill patients with intensive-care-
unit-acquired muscle weakness, and to determine
the influence of such interventions on patients’ abi-
lity to walk.

Methods: Chronic critically ill patients with intensi-
ve-care-unit-acquired muscle weakness who were
in post-acute and rehabilitation units were included
in a cohort study. During post-acute rehabilitation,
the patients’ functional status at baseline, all daily
physiotherapeutic interventions, and ability to walk
were documented.

Results: A total of 150 patients were investigated.
In patients who regained walking ability, the most
frequent interventions in the first 2 weeks of post-
acute rehabilitation were practicing walking, sit-to-
stand training, and balance training while sitting
(total time per week: 48.03 (standard deviation (SD)
41.10), 20.13 (SD 21.12), and 12.37 (SD 26.95) min,
respectively). The most frequent interventions in
those who did not regain walking ability were pas-
sive-assistive movements, sit-to-stand training, and
balance training while sitting (total time per week:
15.29 (SD 22.93), 15.15 (SD 22.75), and 14.85 (SD
16.99) min, respectively). The time spent walking
increased the chance of regaining walking ability
(adjusted hazard ratio=1.017 per min walking,
p<0.0001).

Conclusion: These results suggest that physiothera-
py interventions in the rehabilitation of chronic cri-
tically ill patients with intensive-care-unit-acquired
muscle weakness may stimulate walking function.
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stay in an intensive care unit (ICU) may be asso-
iated with long-term impairments, such as ICU-
acquired muscle weakness (ICUAW) and participation
in life situations (1). Consequently the Society of Cri-

(LAY ABSTRACT )
The aim of this study was to describe physiotherapeutic
interventions during post-acute inpatient rehabilitation
of chronic critically ill patients with intensive-care-unit-
acquired muscle weakness, and to determine the re-
lationship of such interventions with patients’ recovery
of walking ability. The study included 150 patients with
chronic critical illness and acquired muscle weakness,
and documented what interventions physiotherapists
applied during rehabilitation and how well patients re-
gained walking function. The most frequent interven-
tions in the first 2 weeks of rehabilitation in patients
who regained walking ability were: practicing walking,
sit-to-stand training, and balance training while sitting.
In those who did not regain walking ability the most
frequent interventions were: passive-assistive move-
ments, sit-to-stand training, and balance training while
sitting. The time spent walking in physiotherapy was
correlated with walking function. Physiotherapy in the
rehabilitation of chronically critically ill patients with
intensive-care-unit-acquired muscle weakness may be

Qorrelated with achieving independent walking. .

tical Care Medicine (SCCM) recommends improving
the continuity of care for ICU survivors, involving
comprehensive treatment, such as physiotherapy, oc-
cupational and cognitive therapies during all phases
of recovery (2). People with severe ICUAW may take
months to improve their physical and mental function
(1, 3), and recent studies have shown that ICUAW
may have longer-term consequences, beyond the acute
phase (7—14 days) (2, 4). For example, ICUAW may
be part of post-intensive care syndrome, including
physical, mental, and cognitive dysfunction, which
extends beyond the acute hospitalization phase and has
a major impact on quality of life in ICU survivors (4).

Some researchers have found that ICUAW is indepen-
dently associated with post-ICU mortality and with clini-
cally relevant lower physical functioning at 6 months
after discharge from the ICU (5). Other studies have
shown that the presence of ICUAW at discharge from
the ICU is associated with poor long-term outcome, e.g.
health-related quality of life (6-8). Longitudinal studies
have described the recovery of critically ill people with
relatively short stays in the ICU (1, 5, 9-11). However,
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there are fewer studies of chronic critically ill patients
(12), defined as >21 days ICU-treatment including more
than 6 h of mechanical ventilation daily (13, 14).

The amount, intensity and frequency of physical
rehabilitation is regarded as an important part of mo-
toric recovery, such as regaining walking, e.g. after
stroke (15, 16). Overall, it is suggested that increasing
the intensity of, and time spent in, rehabilitation may
have favourable outcomes (17). Some studies have
described the content and amount of physical rehabi-
litation and applied therapies for people with ICUAW.
For example, in 2012 Berney et al. described the goals
and detailed interventions, such as manual hyperinfla-
tion, positioning and manual techniques of respiratory
physiotherapy management in the acute phase in the
ICU in Australia (18). In a recently published cohort
study out-of-bed rehabilitation in 4 metropolitan hos-
pitals was described (19). The authors concluded that
out-of-bed rehabilitation was not commonly provided
in patients who presented with ICUAW (19).

Another example is the approach of early mobiliza-
tion in critically ill adults (20). In a survey in academic
ICUs in Canada (20) both physicians and physio-
therapists underestimated the incidence of ICUAW and
felt inadequately trained to mobilize patients receiving
mechanical ventilation.

All of these studies, however, described current
practice in the acute and subacute hospitals or subacute
weaning centres. However, little is known about the
interventions that physiotherapists apply during post-
acute inpatient rehabilitation in chronic critically ill
patients with ICUAW.

In 2019, Schreiber et al. found that patients who
achieved more demanding programme steps in phy-
siotherapy showed higher weaning success, and that
physiotherapy interventions were an important pre-
dictor of successful weaning (21). However, there is a
lack of studies that describe the specific contents and
type of physical rehabilitation and applied therapies in
people with ICUAW who are chronically critically ill
and there is no evidence-based standard for what type
of therapy interventions should be mandatory.

To date, there is no published research on the influ-
ence of time, intensity, frequency, type and amount
of rehabilitation interventions in chronic critically ill
people with ICUAW.

The aim of this study was therefore to describe all
physiotherapeutic interventions during post-acute in-
patient rehabilitation for chronic critically ill patients
with ICUAW.

The hypothesis for this study was that specific types
of physiotherapy in the rehabilitation of chronic criti-
cally ill patients with ICUAW might be related to the
achievement of independent walking.

www.medicaljournals.se/jrm

Furthermore, from the clinical point of view, mobi-
lizing seriously ill persons may be stressful for physio-
therapists and therefore the type of interventions chosen
may be limited to less-demanding modalities. To our
knowledge there has been no research into people with
ICUAW who are chronic critically ill. A secondary
aim of the current study was therefore to evaluate the
perceived stress levels among physiotherapists during
therapy of patients with ICUAW.

METHODS
Study design

Data were collected as part of a single-centre cohort study that
aimed to describe the time course of recovery of patients with
ICUAW.

The study was conducted according to the Declaration of Hel-
sinki and approval was obtained from the local ethics commission
(Séchsische Landesérztekammer, EK-BR-32/13-1/106755). The
study was registered prior to publication (German Register of Clini-
cal Trials, DRKS00006528). The STrengthening the Reporting
of OBservational studies in Epidemiology (STROBE) guidelines
were followed in performing this study and writing this paper.

Patients and setting

All patients admitted to the post-acute ICU, weaning and early
rehabilitation departments, Klinik Bavaria Kreischa, Germany,
between January 2013 and March 2015 were screened (14). The
post-acute department integrates specialized weaning and mobi-
lization and rehabilitation approaches for patients immediately
after discharge from the acute stage and ICU hospitals. Patients
in this cohort were admitted to this setting after an acute ICU
treatment of more than 3 weeks, e.g. carried over transferred
from University Hospital Dresden.

Based on the inclusion and exclusion criteria listed below,
patients were recruited to the post-acute rehabilitation depart-
ment, as described previously (14).

Inclusion criteria

« Patient is in the post-acute phase and is chronically critically
ill, defined as >21 days ICU-treatment including mechanical
ventilation and at least 14 additional days of ICU treatment
(13, 14).

» ICUAW, defined as a Medical Research Council (MRC) total
score (upper and lower limb) <48 points (22).

* Muscle weakness pathology, e.g. a clinical diagnosis of

critical illness myopathy (CIM) and/or critical illness poly-

neuropathy (CIP).

Aged 18 years or older.

Richmond Agitation Sedation Scale (RASS) score of —1 to

2 (23).

» Written informed consent of the patient or his/her legal
guardian.

Exclusion criteria

* Patients receiving palliative care.

» Co-morbidities of the trunk or lower limbs interfering with
upright posture and walking (e.g. amputation or fracture of
lower limb).
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» Other neuromuscular or neurological disease and/or syn-
dromes causing weakness, e.g. Guillain—Barré syndrome,
myasthenia gravis, porphyria, Lambert- Eaton syndrome,
amyotrophic lateral sclerosis, vasculitic neuropathy, cervical
myelopathy and botulism.

 Severe physical co-morbidity before becoming critically ill
(e.g. frailty due to neurological conditions, and not able to
sit-to-stand or walk).

Interventions

All patients received individual rehabilitation from the first
day of admission to the post-acute ICU and rehabilitation
units. Rehabilitation included physiotherapy and occupational
therapy every weekday, for approximately 60 min for each type
of therapy, in addition other appropriate therapies. All patients
received individual treatment plans according to their individual
goals, such as regaining walking function and activities of daily
living (ADL). The content and intensity of therapies and ap-
proaches were, however, dependent on the severity of critical
illness and individual goals. It was not possible to measure the
content and amount of treatments in the early acute stage in the
ICU before discharge to our setting, although this information
would have been very important.

All therapists were trained and experienced in inpatient
rehabilitation. In order to collect all data about the content
and duration of physiotherapy and/or physical rehabilitation
applied at all stages of illness the content of physiotherapy
was documented daily in 5-min segments according to the phy-
siotherapy intervention categories shown in Table I (14). This
information was used to obtain a relatively precise picture of
the therapy provided in the daily physiotherapy sessions. It was
hypothesized that specific types of physiotherapy intervention
(measured as total time per week) might be related to achieving
independent walking.

Table I. Checklist for therapists to record the amount, intensity
and content of physical rehabilitation, such as type of physiotherapy
interventions, every working day

Time per therapy

Physical rehabilitation session (min)

Predominately active therapies

Assistive/active stance
Treadmill training
Electromechanical-assisted walking
Active breathing therapy
Strengthening exercises
Sit-to-stand exercises
Position shift exercises
Balance exercises in the sitting position
Balance exercises in a standing position
Conventional walking training
Stair training
Transfer training
Wheelchair training

Predominately passive therapies
Passive mobilization into the stand
Patient positioning
Secretion mobilization
Passive/assistive movement
Stretching

Preparation and post-processing time in therapy

Physical thermal applications
Electrotherapeutic applications

5/10]15/20]25| 30
5/10]15/20] 25|30
5[10]15/20]25]| 30
5110]15/20]25]| 30
5/10]15/20]25| 30
5/10]15/20]25| 30
5]10]15/20]25]| 30
5[10]15/20]25]| 30
5110]15/20]25]| 30
5/10]15/20]25| 30
5]10]15/20]25]| 30
5[10]15/20]25]| 30
5110]15/20]25]| 30

5/10]15/20]25]| 30
5/10]15/20]25| 30
5/10]15/20] 25|30
5[10]15/20]25]| 30
5]10]15/20]25]| 30
5/10]15/20]25| 30
5/10]15/2025| 30
5110]15/20]25]| 30

Massage techniques and manual lymphatic drainage 5|10|15|20]|25|30
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Measures and outcomes

The study protocol defined walking ability as the primary out-
come (14), with Functional Ambulation Categories (FAC) >3.
FAC ranges from 0 to 5, and was first described by Holden et al.
in 1984 (24). It provides a rapid visual assessment of walking,
is simple to use, easy to interpret, and distinguishes 6 levels of
walking ability on the basis of the amount of physical support
required (25), where 0 indicates a patient who is not able to
walk at all or needs the help of 2 therapists (non-functional
ambulator) and 5 indicates a patient who can walk everywhere
independently, including stairs (independent ambulator) (25).
All patients were followed up for 1 year or until FAC >3 was
reached, whichever was sooner. Time to achieve walking ability
was defined as the first time-point when walking was performed
successfully (time to event) (14). If a patient was discharged,
died or lost to follow-up this information was recorded. Subjects
were categorized as reaching FAC>3 or not reaching FAC >3.

The following secondary outcomes were used:

* ADL measured with the Barthel Index (BI; 10 items; 0—100
points). The BI scale was chosen because it is the gold
standard measure in Germany to assess the progress of
rehabilitation.

* Clinical severity (e.g. mechanical ventilation, dysphagia,
tracheostomy) measured with the Early Rehabilitation Barthel
Index (ERBI) (26). The ERBI was used because this scale
is used in Germany to assess the severity of patients in early
rehabilitation.

* Muscle strength of the upper limb (shoulder, elbow and wrist)
and lower limb (hip, knee and ankle) using the Medical Re-
search Council (MRC) total score (22).

* Summed grip strength of both hands (measured with a dy-

namometer). Grip strength was used as a potential marker of

recovery from ICUAW (22, 27).

Functional Status Score for the Intensive Care Unit (FSS-ICU)

(28). This scale was used because it was an important prog-

nostic factor in former analysis of patients with ICUAW (29).

Pain using a numerical pain rating scale. Pain was measured

because it is a major impairment after [CUAW.

“Functional reach” forward as a measure of sitting and stan-

ding balance (distance in cm). This scale was used because

it was an important prognostic factor in former analysis of

patients with ICUAW (29).

Walking speed (m/s) and distance walked in 6 min (6-min

walk test; 6-MWT). These assessments were used to provide

important basic assessment for recovery of walking function
after I[CUAW.

All assessments were administered by trained and experienced

therapists. The primary outcome was measured daily and se-

condary outcomes were measured from baseline (T0) every

2 weeks up to 8 weeks (T1, T2, T3, T4). Baseline (T0) was

defined as first admission to the post-acute hospital or inpatient

rehabilitation centre, respectively.

In addition, physiotherapists were asked after every single
treatment session to rate their subjective perception of physical
stress during the session on a visual analogue scale (VAS;
0-10), with 10 being the highest possible perceived physical
stress during treatment of patients. That question was included
because it was considered that performing physiotherapy for
patients with ICUAW might be exhausting for therapists. It
may be physically stressful because patients with ICUAW in the
post-acute phase may still be severely disabled and dependent
on devices, such as respirators and other medical equipment.

J Rehabil Med 51, 2019
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Statistical analyses

Descriptive and inference statistics were used depending on the
type of test and data distribution. The global alpha level was
set at 0.05. Predefined categories of walking ability (FAC >3)
were used to statistically compare all predefined physiotherapy
categories of interventions.

Based on an a priori sample size calculation, 150 patients
were needed to be recruited (14). The probability of regaining
walking function was calculated using the method of Kaplan &
Meier (30). Univariate and multivariate Cox regression analy-
ses with a selection of possible predictor variables for primary
outcome were used as described below (31, 32). The main
result of such analysis is a multivariate adjusted hazard ratio
(HR), which provides a comparison between the probability of
regaining walking function in a subgroup of the cohort and the
probability of regaining walking function in another subgroup.
The HR was used to describe whether patients receiving a
specific physiotherapy intervention progress at a different rate
from patients not receiving that type of therapy.

As an example, a HR of 1.5 means that, with a specific
treatment, patients progress 1.5 times faster than patients not
receiving that type of therapy.

Univariate analysis. Univariate Cox regression analysis of
the following variables was performed: total time (in min) of
all physiotherapy interventions per week for the first 2 weeks
of rehabilitation (total min per week) spent in walking activi-
ties, age at baseline, body mass index (BMI), sex, lower limb
strength, duration of illness, duration of mechanical ventilation,
and number (total) of secondary diagnoses.

Multivariate analysis and model building. All statistically sig-
nificant variables (alpha level 0.2 for selection) were candidate
predictor variables, and those with the highest global > score
were selected first and entered into a multivariate regression
analysis (31, 32). To remain in the multivariate model a va-
riable had to be significant at the 0.1 level (32). The multiva-
riate models were then compared with remaining variables on
global score ystatistic (best subset selection) and on Akaike’s
information criterion (AIC) and Schwarz’s Bayesian criterion
(SBC) for the final multivariate model (31, 32). The effects of
the final multivariate model were expressed as HRs with 95%
confidence interval (95% CI). A Kaplan—Meier estimate of the
final multivariate adjusted Cox proportional hazards model was
provided. SAS/STAT 9.3 was used for all statistical procedures
(SAS Institute Inc., Cary, NC, USA) and proportional hazards
assumptions were tested with the implemented function.

RESULTS

A total of 150 patients with [CUAW between January
2013 and March 2015 were included in this cohort
study (Fig. 1). The demographic and clinical charac-
teristics of subjects at study onset in post-acute reha-
bilitation (TO) are shown in Table II. All therapeutic
interventions and the total time (in min) per week per
intervention category are shown in Table III, catego-
rized according to walking ability achieved.

At study onset no patients were able to walk. During
post-acute rehabilitation walking ability was achieved
after a median of 28.5 days (interquartile range (IQR)
45 days) after the start of individual rehabilitation.

www.medicaljournals.se/jrm

patients enrolled
TO n= 150

discharge: 4  withdraw consent: 2

J| sedation: 1 acute haemorrhagic stroke: 1

! palliative: 1 dead: 1
| discharge: 7  withdraw consent: 3
palliative: 1 dead: 1

T2n=128

discharge: 16
”| dead: 1

withdraw consent: 2

Tl

1]
-
o
©

A
T3 n=

discharge: 25  withdraw consent: 1

j

Y
T4 n=83

:

Fig. 1. Study flow chart. TO: baseline; T1 to T4: every 2 weeks up to
8 weeks.

The amount and content of therapy in the first 2
weeks did not differ between subgroups. However, dif-
ferent interventions were applied in patient subgroups.
The most frequent interventions in the first 2 weeks
of rehabilitation in patients who regained walking
ability were: practicing walking, sit-to-stand training,
and balance training while sitting (mean total time per
week: 48.03 (SD 41.10), 20.13 (SD 21.12) and 12.37
(SD 26.95) min, respectively).

The most frequent interventions in the first 2 weeks
of rehabilitation in those patients who did not regain
walking ability were: passive-assistive movements,
sit-to-stand training, and balance training while sitting
(mean total time per week: 15.29 (SD 22.93), 15.15
(SD 22.75) and 14.85 (SD 16.99) min, respectively).

To test the robustness of the relationship between the
amount and content of therapy in the first 2 weeks the

Table II. Baseline characteristics of study subjects (at first
admission to post-acute hospital or inpatient rehabilitation)

Variable (n=150) Median (IQR) Mean (SD)

Age, years 71 (12) 69.16 (9.02)
BMI, points 27.4 (6.7) 29.11 (8.25)
Duration of illness, days* 41 (30) 49.13 (29.13)
Duration of mechanical ventilation, days 53 (42) 65.22 (45.14)
APACHE II, points 16 (5) 16.45 (4.08)
Barthel Index, points 5(25) 14.68 (19.20)
MRC total score at baseline, upper limb 9.5 (3.25) 9.45 (2.6)
MRC total score at baseline, lower limb 9 (3.25) 8.45 (2.5)

*Duration of illness was defined as the time between the first day on ICU (first
admission to the acute hospital due to the onset of primary illness) until study
onset (admission to post-acute hospital or inpatient rehabilitation).

ICU: intensive care unit; IQR: interquartile range; SD: standard deviation;
BMI: body mass index; MRC: Medical Research Council; APACHE II: Acute
Physiology and Chronic Health Evaluation II.
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Fig. 2. Kaplan-Meier estimate of final multivariate adjusted Cox
proportional hazards model for regaining walking ability.

(confounding) effects of the following variables were
analysed: total time (in min) of all physiotherapy inter-
ventions per week in the first 2 weeks of rehabilitation,
total time (in min) per week spent with walking activi-
ties, age at baseline, body mass index (BMI), sex, lower
limb strength, duration of illness, duration of mechanical
ventilation, and the number (total) of secondary diagno-
sis in adjusted Cox proportional hazard models. After
adjusting for these variables it was found that patients
who practised walking post-acute ICU and rehabilitation
units had a higher chance of regaining walking ability.

The final multivariate adjusted Cox proportional
hazards model included: total time (in min) per week
spent in walking activities (adjusted HR=1.017; 95%

Effect of physiotherapy for ICU-acquired muscle weakness 801

CI1.013-1.021; per min walking, p<0.0001). An ad-
justed HR of 1.017 means that the specific treatment
results in the patient progressing 1.017 times faster
than patients not receiving that type of therapy. In
other words, every minute of physiotherapy in walking
activities per week increases the chance of regaining
walking ability by 1.7% (95% CI 1.3-2.1). Adjusted
HR means that the effect of time spent in walking
activities is controlled for other components of phy-
siotherapy in rehabilitation. A Kaplan—Meier estimate
of the final multivariate adjusted Cox proportional
hazards model (Fig. 2) was made. This estimate shows
the adjusted time course of regaining walking function.

The subjectively perceived physical stress of phy-
siotherapists during therapies was lower than expected
and did not differ significantly between patients who
regained or did not regain walking ability during post-
acute rehabilitation (mean 4.03 (SD 1.57) vs 3.61 (SD
1.31), respectively, p=0.19).

A summary of all secondary outcome measures at
all time-points has been described elsewhere (33, 34).

DISCUSSION

This cohort study of severely ill persons of conside-
rable age with ICUAW found that persons regaining
walking ability received task-oriented practice in
terms of walking, sit-to-stand, and balance exercises
in the first 2 weeks of post-acute rehabilitation. This
was in contrast to those not regaining walking ability
in an ICU setting. Overall, relatively good recovery

Table III. Results of independent walking categorized by physiotherapeutic intervention

People who did not achieve FAC >3

People who achieved FAC =3

Total time (min per week) n=36

Total time (min per week) n=114

Physiotherapeutic intervention Mean (SD) Mean (SD) p-value
Assistive/active stance 8.24 (15.8) 4.61 (10.1) 0.15
Treadmill training 0.0 (0.0) 0.97 (6.06) 0.27
Electromechanical-assisted walking 0.0 (0.0) 0.0 (0.0) 1.00
Active breathing therapy 4.27 (8.36) 3.07 (7.48) 0.46
Strengthening exercises 10.74 (16.43) 8.60 (12.89) 0.61
Sit-to-stand training 15.15 (22.75) 20.13 (21.12) 0.06
Position shift training 6.32 (7.82) 4.56 (6.99) 0.19
Balance exercises in the sitting position 14.85 (16.99) 12.37 (26.95) 0.12
Balance exercises in a standing position 1.62 (5.03) 4.78 (11.40) 0.04
Conventional walking training 6.62 (21.52) 48.03 (41.09) <0.001
Stair training 0.29 (1.72) 5.00 (12.14) 0.01
Transfer training 6.62 (11.85) 10.35 (10.93) 0.01
Wheelchair training 2.21 (6.98) 3.07 (8.71) 0.48
Passive mobilization into the stand 2.94 (9.62) 1.05 (5.04) 0.18
Patient positioning 14.41 (16.60) 4.30 (10.52) <0.001
Secretion mobilization 9.27 (14.98) 1.71 (5.40) <0.001
Passive/assistive movement 15.29 (22.93) 3.07 (10.30) <0.001
Stretching 1.18 (3.27) 0.44 (3.09) 0.03
Pre- and post-processing time 36.62 (21.45) 39.17(22.56) 0.50
Physical heat applications 3.03 (8.10) 0.26 (2.09) <0.001
Electrotherapeutic applications 0.00 (0.00) 0.00 (0.00) 1.00
Massage techniques and manual lymphatic drainage 0.91 (3.18) 0.09 (0.94) 0.01

p-values: based on Wilcoxon rank-sum tests (also known as Wilcoxon 2-sample test, a statistical test of the null hypothesis that there is no difference between
the effects of the 2 categories). FAC: Functional Ambulation Categories; SD: standard deviation.

J Rehabil Med 51, 2019
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of walking function was found and, in these patients
with ICUAW, physiotherapy interventions were
identified that might be correlated with achieving this
important activity. If, in the first 2 weeks, walking
activities overground or assisted walking was used
in physiotherapy then it was more likely that patients
would achieve independent walking. Patients who
did not regain walking ability received predominately
passive interventions from physiotherapists in the
first weeks of rehabilitation. Walking and sit-to-stand
exercises and balance manoeuvres in sitting were the
most often used interventions in the rehabilitation of
patients with ICUAW.

The results of this study can be summarized as fol-
lows: chronic critically ill persons in the post-acute
phase benefit from early mobilization, task-oriented
walking, muscle training of the lower extremities (e.g.
sit-to-stand training) and balance activities in standing.
Patients receiving passive treatment are less likely to
regain walking ability. In addition, it has been shown
that severely affected patients tolerate the frequency,
time and intensity of the same exercises (35).

Overall, there has been little research on specific
aspects of rehabilitation interventions with respect
to time, intensity, frequency and amount in chronic
critically ill people with ICUAW. This study could
therefore been regarded as a first step in describing
physiotherapeutic interventions in patients with
ICUAW during inpatient rehabilitation.

The subjectively perceived physical stress among
physiotherapists during therapies was 4 out of 10 marks
in the mean load on a scale of 1 to 10 and in stress levels
between physiotherapists who treated patients who
regained or did not regain walking ability. These results
may indicate that the therapists were experienced and
used their tacit knowledge, since there is little research
into stress levels, especially in patients with ICUAW.

Johnson et al. recently described a retrospective
pre-/post-subgroup analysis in 114 acute critically ill
cardiovascular patients with a mean daily treatment
time at baseline of 51.7 min and a mean frequency
of treatment in the ICU of 0.59 per day (36). Their
analysis showed that an increased amount of therapies
resulted in shorter length of stay.

The chronic critically ill patients in the current study,
however, received physiotherapy every working day
at a relatively high level, given that the patients were
very severely affected and, in some cases, still not
weaned from the respirator. This could, however, be
due to the fact that the patients had a lower APACHE
II score (which provides information about severity) at
baseline with a median of 16 out of 34 points compared
with Johnson et al. with a mean of 20 out of 34 points.
However, comparable with our study, Johnson et al.

www.medicaljournals.se/jrm

described highly active therapies, such as sit-to-stand
transfers and marching on the spot (36), and used a
clinical decision-making flowsheet for progression.

As discussed by Tyson et al. in 2018, it appears to be
important that physiotherapists (re)organize treatment
sessions in order to maximize the intensity of practice
of functional tasks (37).

Study limitations

This study has a number of limitations. The cohort
study design means that no conclusion can be drawn
regarding a causal relationship between walking time
in therapy and walking ability achieved. Although the
study found that more therapy time was spent with
walking in those patients who regained good walking
function, this is only an correlation. In addition, some
patients in this study may have been too severely affec-
ted to be able to participate in any gait training. Future
studies should therefore use randomized controlled
study designs to explore causal relationships between
the content and dose of interventions and the likelihood
of regaining walking ability (12, 38). However, the cur-
rent study indicates that walking training, in particular,
is correlated with regaining walking ability, which is
in line with current knowledge (35).

A recent Cochrane Review, however, described the
lack of randomized trials of people with ICUAW with
a defined diagnosis of CIP or CIM (39), indicating that
little is known about which therapies are effective.
Randomized trials with a detailed description of in-
tensity and frequency of physiotherapy interventions
are therefore warranted in people with ICUAW with a
defined diagnosis of CIP and/or CIM. The content and
amount of treatments in the very early acute stage before
the rehabilitation stay were not measured in the current
study. It is unclear how this might have influenced the
outcome. Future cohorts should measure the start, con-
tent and amount of treatments at all stages of recovery.

It can be argued that the primary diagnosis, the cause
of acute ICU treatment, might affect the outcome of
walking training. However, in a previous analysis we
showed that the severity after the ICU stay, rather than
the cause of the illness, might be the more important
prognostic factor (33).Only those patients who were
able to perform our a priori defined assessments were
included in the current cohort study. The study might be
therefore limited by excluding some sedated or very agi-
tated patients, and therefore may limit generalizability of
the results to the entire chronic critically ill population. In
addition, the diagnosis of CIP and CIM as a major cause
of acquired muscle weakness is argued to need clinical
and electrophysiological investigations (40). A possible
limitation is therefore that we did not always perform
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an electrophysiological examination. Furthermore,
future studies should investigate different rehabilitation
strategies (e.g. electrostimulation) to improve function.

Conclusion

This is one of the first studies of physiotherapy interven-
tions in the rehabilitation of chronic critically ill patients
with ICUAW. This study therefore provides a more
detailed understanding of the rehabilitation and might
provide implications for the rehabilitation of people
with chronic ICUAW. Future RCTs should investigate
the effects of early mobilization combined with early
walking training on the recovery of people with ICUAW.

This study indicates that chronic critically ill patients
with ICUAW in the post-acute phase receiving passive
treatment are less likely to regain walking ability than
patients who receive early mobilization, task-oriented
walking, muscle training of lower extremity (such as
sit-to-stand training), and balance activities in standing.
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