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Abstract

Rationale: Early mobilization (EM) improves outcomes for
mechanically ventilated patients. Variation in structure and
organizational characteristicsmayaffect implementationofEMpractices.

Objectives:Wequeried intensive care unit (ICU) environment and
standardized ICU practices to evaluate organizational characteristics
that enable EM practice.

Methods:We recruited 151 ICUs in France, 150 inGermany, 150 in
the United Kingdom, and 500 in the United States by telephone.
Survey domains included respondent characteristics, hospital and
ICU characteristics, and ICU practices and protocols.

Measurements and Main Results:We surveyed 1,484 ICU
leaders and received a 64% response rate (951 ICUs). Eighty-eight percent
of respondents were in nursing leadership roles; the remainder were
physiotherapists. Surveyed ICUs were predominantly mixed medical-
surgical units (67%), and 27% were medical ICUs. ICU staffing models
differed significantly (P, 0.001 each) by country for high-intensity
staffing, nurse/patient ratios, anddedicatedphysiotherapists. ICUpractices
differedbycountry,withEMpracticespresent in40%ofFrench ICUs, 59%
ofGerman ICUs, 52%ofU.K. ICUs, and45%ofU.S. ICUs. Formalwritten
EM protocols were present in 24%, 30%, 20%, and 30%, respectively, of

those countries’ ICUs. Inmultivariate analysis, EMpractice was associated
with multidisciplinary rounds (odds ratio [OR], 1.77; P= 0.001), setting
daily goals for patients (OR, 1.62; P= 0.02), presence of a dedicated
physiotherapist (OR, 2.48; P, 0.001), and the ICU’s being located in
Germany (reference, United States; OR, 2.84; P, 0.001). EMpractice was
also associatedwith higher nurse staffing levels (1:1 nurse/patient ratio as a
reference; 1:2 nurse/patient ratio OR, 0.59; P= 0.05; 1:3 nurse/patient ratio
OR, 0.33; P= 0.005; 1:4 or less nurse/patient ratio OR, 0.37; P= 0.005).
Those responding rarely cited ambulation of mechanically ventilated
patients, use of a bedside cycle, or neuromuscular electrical stimulation
as part of their EM practice. Physical therapy initiation, barriers to EM
practice, and EM equipment were highly variable among respondents.

Conclusions: International ICU structure and practice is quite
heterogeneous, and several factors (multidisciplinary rounds, setting
daily goals for patients, presence of a dedicated physiotherapist,
country, and nurse/patient staffing ratio) are significantly associated
with the practice of EM. Practice and barriers may be far different
based upon staffing structure. To achieve successful implementation,
whether through trials or quality improvement, ICU staffing and
practice patterns must be taken into account.
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Clinical innovation often occurs through the
testing of new treatments and techniques
within a single country or region. Worldwide
adoption occurs based on the broad appeal
of improved patient outcomes. However,
unrecognized environmental variation
may yield unanticipated barriers to
implementation (1). Knowledge of
environmental and practice variations
is important for appropriate study
interpretation, implementation approach, and
estimation of likelihood of local success (2).

One example of a universal practice
in patient care is early exercise of the
critically ill patient, often termed early
mobilization (EM). Pioneering studies have
demonstrated the feasibility and safety of
early exercise, particularly in patients with
respiratory failure undergoing mechanical
ventilation (MV) (3–10). Prospective
trials, most conducted in single centers in
U.S. and Australian intensive care units
(ICUs), have yielded mixed outcomes.
Successful trials have measured improved
patient functional outcome at hospital
discharge, shorter duration of MV, shorter
ICU and hospital lengths of stay, and shorter
duration of delirium (11). Given the ability of
EM to improve patient-centered outcomes,
paired with the potential for greater ICU
throughput, the practice has great appeal.

Despite this evidence, surveys and point
prevalence studies of EM practice have shown
limited penetration, particularly in patients
undergoing MV (12–15). For those interested
in implementing this practice in routine
care, representation of regional variation may
help to better contextualize the working
environment and may aid in analysis of
relevant barriers. Furthermore, the natural
variation of ICU structure allows the study
of hospital characteristics that may be most
associated with (and hence most favorable
for) the adoption of EM practice.
Accordingly, we conducted a four-country
survey of ICU leaders to characterize EM
practices in relation to ICU and hospital
structure, staffing, and related clinical
practices. Preliminary results of this study
were presented previously in abstract form
(16, 17), and an in-depth analysis of some of
the data was previously published (18).

Methods

Study Design
We designed a telephone survey (see Figure E1
in the online supplement) that was

administered to randomly selected ICUs
in France, Germany, the United Kingdom,
and the United States. The survey was
administered to the largest medical ICU,
mixed medical-surgical ICU, or cardiac
ICU in the hospital. The ICUs were
stratified and selected randomly from
publicly available lists of ICUs using a
random number generator. Hospitals
were stratified by country and size—small
(50–199 beds), medium (200–399 beds), or
large (>400 beds). In the United States,
hospitals were additionally stratified by
American Hospital Association region (19).

In this study, we used survey
procedures considered exempt from
human subjects review under exemption
2 of the U.S. Code of Federal Regulations.
In addition, each participant was read a
verbal consent script to make sure he or she
understood his or her rights as a survey
participant and agreed to participate. The
project was approved by the University of
Pennsylvania Institutional Review Board
(IRB number 818646).

Survey Development
We developed and administered a survey
as previously described (18). In summary,
the survey addressed the following domains
(20, 21): respondent characteristics,
hospital and ICU characteristics, and
ICU practices and protocols. Hospital
characteristics included number of beds,
academic affiliation, and the total number
of ICUs. ICU characteristics included size
of the ICU; average ICU occupancy rate;
and information about standard staffing
models provided by physicians, nurses,
and physical therapists (physiotherapists
[PTs] in the European Union). We
asked respondents about the following
practices: daily multidisciplinary rounds,
documentation of daily patient goals,
setting a goal sedation target for MV
patients, use of a standard sedation score
for MV patients, and EM. Respondents
were asked whether they had written
protocols for the following: sedation,
weaning from MV, and EM. Additionally,
we asked respondents to identify the
following details of EM: mechanism for
initiation, types of patients included,
eligibility criteria, team members and
equipment used for mobilization, and
respondents’ perceived barriers to
implementation. To gather EM details,
we asked participants to select information
from predefined lists and gave them the

option of providing other information or
more detailed answers if needed (see
Figure E1 in the online supplement).

We used standardized definitions in
accordance with prior research. Daily
multidisciplinary rounds were defined as
rounds consisting of a physician, nurse,
and other health care professionals, such
as social workers, physical therapists,
respiratory therapists, or a pharmacist
(22). A protocol was defined as a written
clinical pathway that provides a standard
algorithm for caring for patients with a
given condition (23). A high-intensity
staffing model was defined as an ICU
where either an intensivist has primary
responsibility for all patients or an ICU
where an intensivist provides a mandatory
consult for all patients (24). We defined a
dedicated therapist as one whose primary
assignment is tending to patients in one or
more ICUs. We did not define early. We
defined mobility as “a planned series of
exercise of a patient in a sequence that
begins at a patient’s current mobility status
and returns the patient to their baseline
mobility status” (25).

The survey was reviewed by content
experts and then piloted with a group of
ICU directors and nurse managers. The
survey was translated into French and
German and then back into English to
confirm proper translation. We targeted a
goal response of approximately 30 ICUs
with EM protocols from each of France,
Germany, and the United Kingdom and
about 100 ICUs with EM protocols from the
United States. We estimated that 25% of
ICUs would have an EM protocol. Given
this, we elected to continue surveying
until we reached a total of 150 ICUs in
each of France, Germany, and the United
Kingdom and a total of 500 in the United
States. The test–retest reliability of this
survey has been demonstrated previously
(18).

Data Collection
The survey was administered over a 6-week
period between September 2013 and
November 2013. In France, Germany, and
the United Kingdom, the telephone survey
was administered to randomly chosen
hospitals stratified by hospital size until a
target sample size of 150 hospitals per
country was reached. In the United States,
the survey was administered to randomly
chosen hospitals stratified by hospital
density by region (as defined by the
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American Hospital Association [18, 19])
and hospital size until we reached the
targeted sample of 500 hospitals. We sought
to contact nurse leaders (nurse managers or
directors, critical care nurse specialists) in
the United States and nurse leaders or PTs
in the European countries. We contacted
potential respondents using publicly
available information and then screened
them to allow identification of eligible
respondents. Respondents in the United
States were eligible for a $25 incentive; no
incentive was offered in the European
countries. There was a single respondent
per ICU and/or hospital.

Statistical Analysis
Descriptive statistics are presented as
counts and percentages, with means (SD)
or medians (interquartile range [IQR])
as appropriate. Univariable analyses of
presence of EM practice (with or without
a protocol) and EM practice with a
protocol (termed EM protocol hereafter)
were performed to evaluate associations
with hospital- and ICU-level factors and
ICU practices. Multivariable logistic
regression was used to evaluate the
association between either EM practice or
EM protocol and hospital-level factors,
ICU-level factors, ICU practices, and EM
practices defined a priori. Variables were
included in the analyses if their univariable
association with individual protocol use
met a significance level of a P value less
than or equal to 0.2. Concerns about
collinearity were reviewed by assessing
correlation coefficients and by evaluating
variance inflation factors for each
independent variable. Stata version 12.1
software (StataCorp, College Station, TX)
was used for all analyses. Given respondent
discipline variation in the United Kingdom,
a post hoc analysis was performed to
compare respondent discipline with
reported EM practices, EM activity levels,
and/or barriers to EM. Significant
differences between groups were reported
at the a-level of 0.05. All P values were
two-sided.

Results

A total of 1,484 ICUs were contacted,
and we received a total of 951 completed
surveys (Figure 1). The overall response rate
was 64%. Eighty-eight percent of
respondents from all four surveyed

countries were in nursing leadership roles
in the ICUs (nurse managers or directors,
critical care nurse specialists) (Table 1).
Regional variation existed in respondent
type; notably, 49% of respondents in the
United Kingdom were PT leaders.
Academic affiliation varied significantly
by country (P, 0.001), with only 22%
of French ICUs surveyed reporting an
academic affiliation, in contrast to 65%
of ICUs in Germany, 79% in the United
Kingdom, and 51% in the United States.
There was a median of one ICU (IQR, 1–3)
present in the hospitals surveyed. There
were a median of 13 ICU beds (IQR, 9–20).
Most ICUs were mixed medical-surgical
units (67% overall), and 27% were
medical ICUs.

ICU staffing models were notably
different between the four countries
surveyed (Figure 2). In all countries, there
was a high degree of intensivist availability.
However, the presence of a high-intensity
staffing model (24) was significantly
different between the European ICUs and
the U.S. ICUs (P, 0.001). The reported

presence of dedicated PTs also varied
significantly by country (P, 0.001). Nurse/
patient ratios varied widely (P, 0.001),
with U.K. ICUs almost uniformly reporting
1:1 nurse/patient ratios and French ICUs
reporting 1:3 or 1:4 ratios.

Reported practices and protocols also
varied by country (Figure 3). Some practices
were present in the majority of all four
countries (e.g., documenting daily goals
for patients; range, 66–93%), while others
were quite disparate in prevalence (e.g.,
written MV weaning protocol; range,
21–80%). We found no significant change
in between-country variability when we
examined practices and protocols by
respondent type and country. EM practice was
reported in 48% of ICUs surveyed. Twenty-
one percent of all ICUs (44% of all ICUs with
an EM practice) noted that their EM practice
was guided by a written protocol.

Multivariate analysis of EM practices
and protocols across all countries was
performed. EM practice was significantly
associated with the following: lower nurse/
patient staffing ratios, presence of a

REFUSALS

Total Refusals, n = 533

France
Germany

US
UK

Country
158
150

187
38

n

Total ICUs Contacted, n = 1484

France
Germany

US
UK

Country
309
300

687
188

n

COMPLETED SURVEYS

Total Completed Surveys, n = 951
Overall Response Rate 64%

Country
France
Germany

US
UK

151
150

500
150

n

ICUs CONTACTED

Figure 1. Flow diagram of intensive care units (ICUs) contacted and survey completion.
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dedicated PT, multidisciplinary rounds,
setting daily goals for patients, and country
where the ICU was located (see Table 2).
Factors not associated with EM practice
included academic affiliation, hospital size,
ICU type, a high-intensity staffing model
for physicians, and written protocols for
sedation administration or MV weaning.
In diagnostic tests of the models, no
independent variable had a variance
inflation factor of 3 or greater, indicating
that multicollinearity did not pose a
problem.

Stated activities included in EM
practices and EM protocols are depicted
in Figure 4. Passive range of motion, use
of chair position in bed, active assisted
range of motion, actively sitting upright
with dangling, transferring to a chair, and
weight bearing were all common. However,
ambulation of mechanically ventilated
patients, use of a bedside cycle, and
neuromuscular electrical stimulation were
uncommon.

To explore a potential relationship
between respondent discipline and practice
reporting, a post hoc analysis of U.K. results
was conducted (total surveys, 150; nurse
respondent, n = 76; PT respondent, n = 74).
ICUs with PT respondents did not differ
from nursing respondent ICUs with respect
to academic affiliation, type of ICU, and
number of ICU beds. When we stratified

results by respondent type, we observed
similarities in the proportion of ICUs
reporting EM protocols (18% vs. 22%;
P = 0.62) and the activities within those
protocols (ambulation of MV patients,
64% vs. 69%; P = 0.99). However, units
reporting EM practice (without protocol)
differed by respondent (present in 43% of
ICUs with nursing respondents vs. 61% of
ICUs with PT respondents; P = 0.033).
Furthermore, reported activities may have
been different (68% of nursing respondents
reported ambulation of MV patients vs.
86% of PT respondents; P = 0.16).

Other details of EM practice variability
included mechanism of EM initiation
and types of patients included (see Table
E1). ICUs with EM protocol often were
automatically triggered to start upon ICU
entry. In contrast, ICUs with EM practice
often required a physician’s order to start
EM. Most commonly, all ICU patients,
not just MV patients, were included in EM.
Equipment used for mobilization (Figure 5)
in both EM practice and EM protocol most
commonly included a bed allowing the
patient to assume the full chair position,
mobile lifts, portable ventilators, and a
patient rolling walker.

Respondents’ perceived barriers to
EM (Figure 6, Table E2) were measured
as well. Their commonly cited barriers
included equipment, staffing, patient and

caregiver safety, and competing priorities.
In a post hoc analysis, we stratified barriers
by respondent type as well as EM practice
in the United Kingdom. In U.K. ICUs with
EM protocols, PTs more commonly cited
financial support (75% PT vs. 36% nursing;
P = 0.063), equipment (75% PT vs. 36%
nursing; P = 0.063), and PT staffing (88% PT
vs. 43% nursing; P = 0.019) as barriers. In
U.K. ICUs with an EM practice but no
protocol, PTs more commonly cited PT
staffing (66% PT vs. 46% nursing; P = 0.038),
competing priorities (79% PT vs. 53%
nursing; P = 0.063), and lack of buy-in
(24% PTs vs. 0% nursing; P = 0.033). Also,
nurses reported more concerns about
patient discomfort (55% PT vs. 79% nursing;
P = 0.13). Finally, in ICUs without an EM
practice, barriers more commonly reported
by nursing respondents included concerns
about patient weight (45% PT vs. 65%
nursing), patient safety (34% PT vs. 70%
nursing), and patient discomfort (31% PT
vs. 51% nursing). In these ICUs, PTs more
commonly reported concerns about financial
support (41% PT vs. 23% nursing) and
equipment (66% PT vs. 40% nursing).

Discussion

In this large international survey, adoption
of EM practices was reported by 48% of

Table 1. Characteristics of respondents, hospitals, and intensive care units

France
(n = 151)

Germany
(n = 150)

United Kingdom
(n = 150)

United States
(n = 500)

Total
(n = 951)

Respondent characteristics
Nurse leader 95% 77% 51% .99% 88%
Physician leader 0% 11% 0% 0% 2%
Physiotherapist leader 5% 12% 49% ,1% 11%

Hospital characteristics
Total beds

,200 36% 33% 21% 33% 32%
200–399 28% 27% 23% 34% 30%
>400 36% 39% 55% 33% 38%

Academic affiliation 22% 65% 79% 51% 53%
Total number of adult ICUs, median (IQR) 2 (1–4) 1 (1–1) 1 (1–1) 1 (1–3) 1 (1–3)

ICU characteristics
Type of ICU

Medical alone 21% 22% 8% 35% 27%
Medical-surgical 57% 78% 89% 60% 67%
Cardiac 23% 0% 2% 5% 6%

ICU beds, median (IQR) 9 (6–12) 12 (8–16) 10 (6–16) 16 (12–24) 13 (9–20)
1–10 beds 56% 42% 56% 20% 35%
11–20 beds 34% 45% 34% 50% 44%
.20 beds 9% 13% 10% 30% 21%

Definition of abbreviations: ICU = intensive care unit; IQR = interquartile range.
Data are presented as percentage or median (IQR). Percentages may not add to 100% due to rounding.
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surveyed ICUs. These ICUs have highly
variable approaches to intensive care
delivery relevant to EM, including staffing
structure, standardized practices, and the

use of written protocols. On the basis of a
simple average of each country’s reported
implementation of individual practices, EM
ranks as least common among the four

processes of rounding, sedation, weaning,
and mobilization. This finding is not
surprising, given the relative age of the
intervention (4–9, 11). Sedation and

C

1:2
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≤1:4
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France Germany UK US
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B

Figure 2. Physician, physical therapist or physiotherapist, and nurse staffing, by country. (A) Physician staffing model by country. Light blue and dark blue

represent a high-intensity staffing model. Light red and dark red represent a low-intensity staffing model. (B) Dedicated physical therapist or
physiotherapist staffing model by country. (C ) Nurse staffing model by country. PT = physical therapist or physiotherapist.
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weaning interventions—particularly those
driven by protocol—have undergone trial
investigations and been the subject of
guideline recommendations for years
(26–28). Multidisciplinary rounds are
suspected to be one of the primary
interventions associated with the
movement toward closed ICU models
(22, 24). Although compelling randomized
trial and quality improvement projects exist

to support EM, lagging (self-reported)
practice (12–15) likely reflects an
implementation gap. Translating an
intervention designed in one environment
to a broad audience can be problematic.

For example, the international
variability of staffing structure was
substantial. Most striking is the variance
in nurse/patient ratios. In this sample, the
extremes are represented by ICUs in the

United Kingdom, where 97% reported a
1:1 nurse/patient ratio, in contrast to French
ICUs, with 90% reporting 1:3 or higher
nurse/patient ratios (including 66% with
a ratio of 1:4). Many studies have shown
that heavier nursing workloads are
associated with poor patient outcomes (29).
Specifically, one meta-analysis of 90 studies
found that increased registered nurse
staffing was associated with lower mortality
in intensive care, medical, and surgical
units; reduced risk of hospital-acquired
pneumonia, unplanned extubation,
respiratory failure, cardiac arrest, and
failure to rescue; and shorter lengths of stay
for both surgical and ICU patients (30).

Similarly, in an observational study
of 69 ICUs, a daily plan-of-care review and
a lower bed/nurse ratio were both associated
with a lower annual ICU mortality (31).
It seems plausible to suspect that
nurse/patient ratios may contribute to
mobilization efficacy, and this is supported
in part by our analyses demonstrating
significant association between EM practice
and nurse/patient ratios. Interestingly, even
though nurse/patient ratios were highest
in France, the French respondents did not
disproportionately report nurse staffing as
a barrier. This may demonstrate an inability
of clinicians to recognize perceived
norms as barriers to the successful
implementation of a strategy tested in a
distinct research environment.

The approach to physical therapy—or,
alternatively, physiotherapy—is simply

Table 2. Multivariate analyses for early mobilization practice and early mobilization
protocol

Variable EM Practice EM Protocol

Nurse/patient ratio Overall P = 0.048 Overall P = 0.002
1:1 or more Reference Reference
1:2 0.59 (0.35–1.00), P = 0.05 0.63 (0.36–1.14), P = 0.13
1:3 0.33 (0.16–0.72), P = 0.005 0.20 (0.08–0.47), P, 0.001
1:4 or less 0.37 (0.14–0.98), P = 0.005 0.18 (0.06–0.53), P = 0.002

Dedicated PT 2.48 (1.81–3.38), P, 0.001 2.97 (2.10–4.21), P, 0.001
Multidisciplinary rounds 1.77 (1.28–2.46), P = 0.001 1.76 (1.18–2.62), P = 0.005
Daily goals 1.62 (1.10–2.38), P = 0.02 2.18 (1.33–3.56), P = 0.002
Country Overall P, 0.001 Overall P, 0.001
United States Reference Reference
France 1.17 (0.52–2.63), P = 0.70 2.00 (0.82–4.91), P = 0.13
Germany 2.84 (1.65–4.87), P, 0.001 2.10 (1.21–3.67), P = 0.008
United Kingdom 0.53 (0.29–0.99), P = 0.045 0.24 (0.12–0.48), P, 0.001

Written protocol for sedation
administration

NS 1.82 (1.25–2.64), P = 0.002

Definition of abbreviations: EM = early mobilization; NS = not significant; PT = physical therapist or
physiotherapist.
Factors associated with EM practice and EM protocol in multivariate analyses are listed. Analyses also
included the following variables not found to be significantly associated with EM practice or EM protocol:
academic affiliation, hospital size, intensive care unit type, a high-intensity staffing model for physicians,
a written protocol for sedation administration, and a written protocol for mechanical ventilation weaning.
Data are presented as odds ratio (95% confidence interval), P value.

EM PracticeMultidisciplinary
Rounds

Documentation
of  Daily Goals

Set a Sedation
Goal

Use of a
Standardized

Sedation Score

Written
Sedation
Protocol

Written MV
Weaning
Protocol

Written EM
Protocol

89% 66% 36% 30% 41% 21% 40% 24%
61% 74% 76% 65% 53% 57% 59% 30%
71% 93% 85% 94% 66% 45% 52% 20%

77% 89% 89% 98% 83% 80% 45% 30%

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

France Germany UK US

France
Germany
UK

US

Figure 3. Intensive care unit practices and protocols reported, by country. EM = early mobilization; MV =mechanical ventilation.

ORIGINAL RESEARCH

1532 AnnalsATS Volume 13 Number 9| September 2016



B

PROM Chair
Position in

Bed

AAROM Active
Upright w/
Dangling

Transfer to
Chair

Weight
Bearing

Emphasis

Ambulation
of MV pts

Use of a
Bedside

Cycle

NMES

58% 83% 58% 67% 83% 83% 8% 33% 8%
93% 98% 75% 61% 98% 89% 50% 20% 32%
98% 98% 100% 88% 100% 98% 79% 38% 8%

France
Germany
UK
US 95% 91% 97% 97% 99% 99% 47% 21% 14%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

A

PROM Chair
Position in

Bed

AAROM Active
Upright w/
Dangling

Transfer to
Chair

Weight
Bearing

Emphasis

Ambulation
of MV pts

Use of a
Bedside

Cycle

NMES

92% 97% 75% 94% 97% 92% 31% 33% 33%
100% 98% 98% 67% 98% 96% 64% 38% 36%
93% 93% 93% 90% 100% 100% 67% 33% 7%

France
Germany
UK
US 94% 87% 94% 97% 97% 97% 73% 19% 8%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%
France Germany UK US

France Germany UK US

Figure 4. Activities included in early mobilization (EM) protocol (A) and EM practice (B), by country. AAROM= active assisted range of motion;
MV =mechanical ventilation; NMES = neuromuscular electrical stimulation; PROM= passive range of motion; pts = patients.
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Figure 5. Equipment used for mobilization for early mobilization (EM) protocol and EM practice, by country. (A) Equipment used as reported by country for
intensive care units (ICUs) with EM protocols. (B) Equipment used as reported by country for ICUs with EM practice. NMES = neuromuscular electrical
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known (though not, perhaps, by all readers)
to be practiced differently internationally
(32, 33). In the United States, advanced
ventilator care is the domain of the
respiratory therapist, and physical therapy
is a distinct discipline with certification

focused on physical recovery. Advanced
knowledge and comfort with MV support
by physical (and occupational) therapists
has been one of the substantial changes
spurred on by EM practice. In contrast, the
responsibilities of PTs in Europe commonly

overlap both respiratory and physical
therapy management.

The barriers to walking the MV patient
may be very different, depending on
this separation of professional duties.
The team is more streamlined with
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Figure 6. Barriers to early mobilization by intensive care units (ICUs) with or without early mobilization (EM) practice. (A) Reported barriers, by country, for
ICUs with EM practice. (B) Reported barriers, by country, for ICUs without EM practice. PT = physical therapist or physiotherapist; RN = registered nurse.
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physiotherapists; however, competing
respiratory care demands across an ICU
may prevent the delivery of such a time-
intensive therapy. In the United Kingdom,
for example, 78% of PTs noted competing
priorities and 73% reported PT staffing as
barriers to mobilization in ICUs with EM
practice. Therefore, for the majority of
patients without ventilator support, the
physical therapy model may be most
efficient. In multivariable analysis, units
with dedicated physical therapy and/or
physiotherapy services were 2.4 times more
likely to have an EM practice.

The natural variation in ICU
structure internationally yielded two
other characteristics with a significant
association with EM practice: conducting
multidisciplinary rounds and setting
explicit daily goals for patients. These two
features reinforce the necessity of team
communication to establish a culture
receptive to EM. Managing sedation,
delirium, procedures, and safety criteria for
daily EM implementation requires
deliberate dialogue across specialties.
Observational and epidemiological
investigations suggest that many potential
ICU structural elements do not impact
patient outcomes (e.g., nighttime
intensivist staffing, daytime intensivist
staffing, protocol volume) (34–38). In
contrast, multidisciplinary rounds with
daily goal communication may be one of
the few durable interventions associated
with success, spanning mortality and EM
(18, 22, 24, 31, 39). This study also
demonstrates that a team is necessary,
including a dedicated PT and a nurse who
are not so burdened by patient needs
that daily exercise cannot be prioritized.
In environments with lean nursing or
therapist staffing, use of a team structure
inclusive of an ICU mobility team, as
studied previously (6), might be
successful.

In general, multicenter collaboratives
for research have been structured along

geographic lines (e.g., the Canadian Critical
Care Trials Group, the ARDS Network
in the United States, the Australian and
New Zealand Intensive Care Society). Our
survey does increase understanding of the
logical nature of this regarding ease of
communication, feasibility of auditing
practice, and, as emphasized here,
uniformity of structure. Local dissemination
of knowledge might strongly influence
practice priorities. For example, German
ICUs were associated with EM practice
in multivariate analysis. Their success in
reported EM implementation may
contribute to uptake of EM locally.
However, it may also mean that groups
interpreting data for guidelines and
advocating broad implementation must
think constructively about communicating
nuanced ICU structure and standardized
practice.

Limitations
Our study has some limitations. First, we
defined mobilization, but we did not
define early. We chose not to define early
on the basis of the lack of consensus in
the EM literature. As a result, our
respondents may have been describing
general mobilization practices that may
be more easily accomplished than truly
early mobilization (within 72 h of
presentation). Additionally, the survey
included EM practices and protocols in
four disparate countries. However, it is
likely that even more varied practice is
present in ICUs around the world. These
differences may be examined in future
studies. We did aim to minimize selection
bias in the countries that we studied,
however, by surveying a large number of
randomly chosen and diverse ICUs.

A separate limitation is that the
reported data in the survey may not reflect
actual practice. This is important to note,
given that in recent point prevalence studies
done in the United States, Australia and
New Zealand, and Germany, actual

ambulation of ventilated patients occurred
rarely (12–15), thus demonstrating a gap
between reported perceived delivery and
actual implementation. In addition, social
desirability bias may play a role in
respondents’ answers. We tried to prevent
this by asking neutral questions rather
than leading questions and by clearly
stating that we were collecting data for
research rather than for a different purpose,
such as quality metrics. Moreover,
respondent bias is possible. In the United
Kingdom, about half of respondents were
in nursing leadership roles, while the other
half were PTs. The responses from
the other three countries were almost
entirely from individuals in nursing
leadership roles. However, in a sensitivity
analysis, we did not find significant
differences based on respondent discipline
in reported practices and protocols that
included ambulation of MV patients.
Finally, many prior studies have surveyed
nursing staff (22, 34, 40).

Conclusions
The data derived from this survey shed light
on the inherent tension between trial
outcomes and broad implementation. EM,
like all practices, probably suffers from an
implementation lag. In this survey, we found
substantial heterogeneity in reported EM
practice. Additionally, some of the most
significant factors associated with
implementation may not be recognized as
easily modifiable by the respondents, and
thus may not be reported as barriers. These
factors include nurse/patient ratios,
physiotherapy staffing, communication
practices, and the national culture of critical
care. In future dissemination and
implementation studies, researchers will
need to pay specific attention to the
environment in which interventions are
being planned. n

Author disclosures are available with the text
of this article at www.atsjournals.org.
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