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1 | INTRODUCTION

Providing care to patients in the intensive care unit (ICU) should prior-
itize not only for their survival but also for recovery of their daily
activities prior to hospitalization.? The use of sedative treatments and
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Abstract

Background: Early mobilization is one proposed strategy for reducing complications
and optimizing patient outcomes. Nurses play an essential role in patient monitoring
and co-ordination.

Aims: To assess the effects of a nurse-involved early mobilization programme on
muscle strength and intensive care unit (ICU) length of stay and identify the compo-
nents of an early mobilization programme.

Study Design: A systematic review and meta-analysis were conducted. MEDLINE
(PubMed), Embase, Cochrane and CINAHL databases were searched. Eligible studies
included randomized controlled trials (RCTs) and non-randomized studies of adult ICU
patients undergoing early mobilization. The studies were appraised using RoB 2.0 and
ROBINS-I tools, and a meta-analysis was performed using Rstudio 2023.06.2.

Results: Nine studies were selected from 943 studies. Four studies involved only ICU
nurses, while five involved multidisciplinary teams. Concerns about bias were raised
in four RCTs, and two non-randomized studies had moderate bias risk. Interventions
involved progressive exercise steps, but none detailed the specific role of nurses.
Early mobilization significantly decreased ICU length of stay (95% Cl: —3.22, —0.11;
p = .04), although it did not improve muscle strength (95% CI: —0.86, 0.99; p = .80).
Conclusions: Nurse-involved early mobilization was associated with a reduction in
ICU stay, although it did not impact muscle strength. The nurses' roles were not spe-
cifically defined.

Relevance to Clinical Practice: An analysis of relevant tasks is necessary to clarify
the role of nurses in early mobilization and to provide optimal care. Including these

roles is crucial in the development of standardized early mobilization.

KEYWORDS
early ambulation, intensive care unit, length of stay, muscle strength, systematic review

prolonged bed rest in ICU patients increases their vulnerability to
short-term complications, such as reduced mobility, muscle weakness
and respiratory complications, as well as delayed complications, such
as post-intensive care syndrome and neuropsychological damage.?™®

All of these increase treatment costs, delay the patient's return to
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daily life and adversely affect their overall quality of life.*> According
to previous studies, approximately 62% of patients discharged from
the ICU reported symptoms of persistent muscle weakness for up to
10 years, and only 37% of them made a full recovery.’ As the duration
of ICU stay increases, patients face a higher risk of both physical and
psychological issues, including an increased risk of infection and the
development of mental health problems.”>” Studies have shown that
longer ICU stays are also linked to increased requirements for
mechanical ventilation and a significant increase in mortality rates.>®
Early mobilization, a phased exercise intervention initiated as promptly
as feasible following patient admission, has been suggested to reduce these
complications.’® It is systematically planned and executed according to each
patient's condition and is known to prevent ICU-acquired weakness and
contribute to better patient outcomes.!! However, despite the growing
interest in early mobilization in the ICU, substantial challenges persist,

including insufficient manpower and time constraints.*2~#

2 | BACKGROUND

A recent systematic review highlighted the advantages of early mobili-
zation and demonstrated its effects in preventing ICU-acquired weak-
ness, reducing the length of ICU and hospital stays, and enhancing
physical mobility in the intervention group.!® Additionally, Higgins
et al.'” reported that early mobilization substantially decreases the
duration of mechanical ventilation for ICU patients, compared with
standard care. Other studies have emphasized the importance of the
role of health care professionals involved in early mobilization, noting
that interprofessional co-ordination, communication and teamwork
among physicians, physical therapists and nurses are critical for its
successful implementation to improve patient outcomes.*®*?

Nurses play a particularly vital role in this process, as they are the
experts who work most closely with patients to facilitate early mobilization.
Owing to their constant presence at the patient's bedside, they are pivotal
in initiating and implementing early mobilization, thereby improving patient
safety and quality of care.2° Their role involves screening and classifying the
overall feasibility of the intervention based on each patient's hemodynamic
stability, physical function and other factors.>> Additionally, they are respon-
sible for analysing and assessing patient safety and potential risk factors dur-
ing the early mobilization process to prevent the occurrence of risks at an
early stage.2! ICU nurses serve as essential co-ordinators between patients
and the medical teams, as well as between patients and their families.??
Moreover, they actively participate in training medical staff and patients to
carry out early mobilization.2® However, there is a paucity of reviews focus-
ing on nurse involvement in early mobilization, as well as a lack of compre-
hensive reviews summarizing its types and components. Therefore, this

study focused on nurse-involved early mobilization interventions.

3 | AIMS AND OBJECTIVES

This systematic review aimed to determine whether implementing a

nurse-involved early mobilization programme for adult ICU patients
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What is known about the topic

e The immobilization of intensive care unit (ICU) patients
and prolonged bed rest increase their vulnerability to
complications, thereby delaying recovery and compromis-
ing their quality of life.

e Early mobilization of critically ill patients has been pro-
posed to mitigate the occurrence of complications.

o Nurses play a crucial role in monitoring vital signs, manag-
ing life-support equipment and co-ordinating among

health care professionals.

What this paper adds

e This study identifies the components of early mobiliza-
tion and evaluated the effects of early mobilization on
muscle strength and length of ICU stay.

e This research showed that early mobilization intervention
helps reduce the length of ICU stay.

o We recommend the development of standardized guide-
lines for early mobilization practices and definition of the
specific roles of the professionals involved in these
interventions.

leads to a shorter ICU stay or an increase in muscle strength, com-
pared with standard care. The specific objectives were to (a) assess
the effects of an early mobilization programme on muscle strength
and length of ICU stay and (b) identify the components of the nurse-
involved early mobilization programme.

4 | DESIGN AND METHODS

This systematic review was performed following the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
2020 reporting guidelines.?*

41 | Search strategy

A systematic search of the MEDLINE (PubMed), Embase, Cochrane
Central Register of Controlled Trials (CENTRAL) and Cumulative Index
to Nursing and Allied Health (CINAHL) electronic databases was con-
ducted on 20 October 2023. The search query was formulated using
a combination of Medical Subject Headings (MeSH) terms, keywords
and Boolean operators based on consultations with a qualified medi-
cal librarian. The key search terms were listed as follows: (1) “Intensive
care unit” or “Critical care unit” or “Critically illness” or “ICU”,
(2) “Rehabilitation” or “Mobilization” or “Early ambulation” and

*33

(3) “Nurse-led” or “Nurse initiate*” or “Rehabilitation nursing” or

“Nursing intervention” or “Nursing program” or “Nursing therapy”.
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There were no restrictions regarding publication year. We conducted
a manual search of the Google Scholar database to identify additional
relevant articles. A summary of the search strategies is provided in

Appendix A.

4.2 | Eligibility criteria

The eligibility criteria were determined based on the Population, Inter-
vention, Comparison, Outcomes, and Study design (PICOS)
framework.*®

The inclusion criteria comprised studies involving adult patients
admitted to the ICU; studies that compared nurse-involved early
mobilization with standard nursing care; studies that presented out-
comes, such as muscle strength and length of ICU stay; and studies
that used quantitative study designs (RCTs and non-randomized tri-
als). The definition of nurse involvement in early mobilization refers to
nurses performing early mobilization either independently or in collab-
oration with other professionals.

The exclusion criteria encompassed studies that did not report
the participation of nurses in early mobilization; involved patients
admitted to wards, outpatient clinics and nursing homes; combined
early mobilization with other interventions, such as neuromuscular
electrical stimulation; were not published in English; or were review
articles or grey literature (e.g. conference abstracts, posters and proto-
col reports).

We included muscle strength and ICU stays as outcome variables
to measure the effect of early mobilization in ICU patients. Addition-
ally, we analysed various other variables that can be evaluated as out-
comes of early mobilization interventions as secondary outcome
variables.

4.3 | Study selection

One researcher (JL) exported the details of all studies to EndNote
20 and removed duplicates. Both researchers (JL and YK) indepen-
dently screened the titles and abstracts for eligibility and subsequently
reviewed the full texts. In cases of discrepancies, agreement was
consultation with a third

reached through discussion and

researcher (HL).

4.4 | Data extraction

Two researchers (JL and YK) independently extracted data from the
selected studies. The datasheet format was created according to
the study and participants, intervention and outcome characteristics.
The study and participant characteristics were first author name, pub-
lication year, country, study design, sample size, participant age and
sex, primary diagnoses and use of mechanical ventilation. The inter-
vention characteristics comprised intervention provider, name of the

intervention, detailed contents of interventions, time of initiation,
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intervention duration, intervention time (intervention dose) and staff
training. Finally, outcome characteristics on key outcome variables
and findings were extracted. A third researcher reviewed and con-

firmed the final extracted data.

4.5 | Quality appraisal

The quality of included RCTs was evaluated using the RoB 2.0 tool,
which assesses the risk of bias across five domains.?®> Non-
randomized studies were evaluated using the ROBINS-I tool, which
assesses the risk of bias across seven domains.?® The robvis tool was
used to create risk-of-bias plots.?”

Two researchers (JL and YK) independently evaluated the bias
in each study. Before evaluating the overall risk of bias across all
included articles, we conducted a pilot test on two of the selected
articles to ensure agreement between the researchers. After con-
firming consistent evaluation results for all items, the quality
appraisal was performed for all included articles.!%?6-3> Disagree-
resolved

ments  were through  discussion with a third

researcher (HL).

4.6 | Dataanalysis

Meta-analysis was performed using RStudio version 2023.06.2 on
studies that conducted RCTs and measured effects with the same
dependent variables. Before testing the overall effect size, heteroge-
neity among studies was evaluated using the Higgins I-squared (/%)
test. The I? values were categorized as low, moderate or high based
on thresholds of 25%, 50% and 75%, respectively.”* In this study, lit-
erature measuring ICU length of stay showed low heterogeneity,
while those measuring muscle strength exhibited moderate to high
heterogeneity. Based on this heterogeneity among studies, a random-
effects model was used to calculate the effect sizes. The meta-
analysis results were presented as weighted mean difference (WMD)
or standardized mean difference (SMD) along with 95% confidence

intervals (Cl).

4.7 | Ethical and research approvals with the date
This is a literature review study and therefore does not require ethical
approval. The study protocol was registered with PROSPERO (regis-
tration number: CRD42024503944).

5 | RESULTS

5.1 | Study selection

The initial search yielded 943 records. After the elimination of

76 duplicates and the exclusion of 790 studies based on the title and
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FIGURE 1 Study selection flow
] diagram (PRISMA 2020).
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abstract, 77 studies were included for full-text review. Thereafter,

nine studies were selected for the final analysis (Figure 1).

5.2 | Characteristics of the study and participants

The nine studies included in the analysis were published between
2012 and 2022; six were RCTs28273173335 and three were non-
randomized studies (Table 1).113034

Three studies were conducted in the United States,3*3*3° two

in Germany®232

and one each in Australia,?’® China,?® Portugal11
and Turkey.®° The participant numbers in each study varied
between 42 and 300. Although the average age varied, the major-
ity of the participants were in their 50s or 60s. The proportion of
male patients was higher in six of the nine studies;**?82732-34 gne
study did not specify the male-to-female ratio.?° The primary diag-
noses of the participants were respiratory disease, cardiovascular
disease, sepsis and post-surgery conditions. In seven of the nine
studies, participants used either mechanical or non-invasive
ventilators;112827:3133-35 t\wg studies did not provide any details in

this regard.3%2

5.3 | Risk of bias

Appendix B presents the risk of bias assessment for both RCTs and non-
randomized studies. Of the six RCTs, two had a low risk of bias, >33 while
four raised some concerns because of a lack of blinding and randomization
details. 28293135 However, all six RCTs consistently reported complete
analysis results, and outcome measurements were conducted systemati-
cally across both the intervention and control groups.?82731-33.35

Among the three non-randomized studies, two had a moderate

risk of bias,3%%%

and one had a high risk.!? In one study, participant
heterogeneity at admission was noted and was likely to affect the
muscle strength outcome.'* Another had a high risk because of signifi-
cant disparities in missing values among the intervention and control
groups.t® All three studies had a medium risk of outcome measure-

ment bias because of the lack of evaluator blinding. 11334

5.4 | Early mobilization components

All studies employed a gradual mobilization approach (Table 2). Two
studies mentioned starting from the head elevation stage,**?® and
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TABLE 1  Characteristics of included studies.
Control
First author Intervention  group
(publication group sample
year) Country  Study design sample size size
Azevedo, P. Portugal Non-randomized 21 21
(2022) study
Koyuncu, F.  Turkey Non-randomized 21 21
(2022) study
Winkelman, USA Non-randomized 55 20
C.(2012) study
Winkelman, USA RCT 25 29
C.(2018)
Morris, P.E.  USA RCT 150 150
(2016)
Nydahl, P. Germany RCT 120 152
(2020)
Hodgson, C.  Australia RCT 29 21
L. (2016)
Schaller, S. Germany RCT 104 96
J. (2016)
Dong, Z. H. China RCT 30 30
(2014)
seven studies mentioned using range of motion (ROM)
exercises. 128273133235 Fiye studies 22323435 included turning (roll-

ing) as a mobilization stage, and dangling (sitting on the edge of the
bed) was used as an intervention in all but one of the included stud-
ies.33 Furthermore, the sitting, standing and walking stages were
included in all nine studies.

The initiation point of the interventions varied, with two studies

starting on the day of enrollment in the study,e’l'34

one following at
least 48 h of mechanical ventilation®> and some when the patient's

condition had stabilized.?’*° Four studies did not report the exact
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Mechanical
ventilation or

Age non-invasive
(mean £ SD) Sex (%) Primary diagnoses (%) ventilation
Intervention Male 60%, Pneumonia (12%), Mechanical
48.6 £ 13.6 female 40% polytraumatized (12%), ventilation
Control respiratory failure (7%)
57.2+157
Intervention Not specified ~ Abdominal surgery Not specified
62.81+11.57 (pancreatic,
Control gastrointestinal and
63.62 + 8.99 colorectal cancer)

(100%)
Intervention Male 51%, Respiratory failure or Mechanical
65 +13.27 female 49% acute lung injury ventilation
Control 66 (31%), cardiovascular
+11.03 surgery (21%),

gastrointestinal

medicine or surgery

(21%)
Intervention Male 46%, Pulmonary disease Mechanical
52.68 + 18.53 female 54% (43%), cardiovascular ventilation
Control disease (20%)
59.48 + 15.56
Intervention Male 44.7%, Acute respiratory Mechanical

55+17 female 55.3% failure (98.3%), shock ventilation or
Control 58 (23%) Non-invasive
+14 ventilation
Intervention Male 55.1%, Cardiological, Not specified
74 £ 10 female 44.9%  endocrinological
Control 70 disease (28%), surgery
+10.85 (43.8%), pulmonary

disease (8.5%)
Intervention Male 60%, Sepsis (66%) Mechanical
64 £ 12 female 40% ventilation
Control
53+ 15
Intervention Male 63%, Visceral surgery (27%),  Mechanical
66 +£12.5 female 37% trauma (26%), vascular  ventilation
Control 64 surgery (17%)
+15.5
Intervention Male 68%, Acute respiratory Mechanical
553+ 16.1 female 32% distress syndrome ventilation
Control (32%), abdominal
55.5+16.2 infections (18%),

aspiration pneumonia
(18%)

time of initiation.'?83223 The intervention time in each study varied

from 15 to 120 min, and the intervention period varied from 1 to

>10 days or until discharge from the ICU.

Three studies included staff training that focused on learning how

to apply the standardized protocol

of early mobilization for

patients.®23435 Specifically, ICU staff received group training on the
early mobilization protocol, including the template, checklist, safety
criteria and mobility scale.32 Researchers reported that the protocol
was consistently applied, as staff received training to ensure its stan-

dardized implementation.>*
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5.5 | Role of early mobilization providers

In all selected studies, early mobilization of ICU patients was con-
ducted with the involvement of nurses (Table 2). Early mobilization
was implemented exclusively by ICU nurses in four of the nine

included studies,1:30:34:35

while the remaining five studies involved
collaborative interventions by multidisciplinary teams that included
nurses.?82731-3% However, none of the studies provided specific
details about the responsibilities or role distribution of nurses within

the early mobilization process.

5.6 | Early mobilization-related outcomes

5.6.1 | Outcome measures

Muscle strength was assessed in individual studies using the Medical
Research Council Sum Score (MRC-SS) tool, Manual Muscle Test
(MMT) scale or portable dynamometer measurements. The MRC-SS
scores the strength of each muscle group from O to 5 points, with the
total score being the sum of the individual scores. The muscle groups
primarily assessed in each study were the shoulder abductors, elbow
flexors, wrist extensors, hip flexors, knee flexors and foot dorsiflexors.
The MMT scale was used to score the muscle strength based on the
ICU-acquired weakness protocol. Moreover, a handgrip dynamometer
was used to measure grip strength and compare outcomes between
the experimental and control groups.

Early mobilization Standard care

lBAGN Nursing in Critical Care j—WlLEY 70f 14

The duration of ICU stay, hospital stay and mechanical ventilation
was calculated in days. In one study, mechanical ventilation lasting
more than 12 h starting from midnight was considered as 1 day.*®

The first mobilization time was expressed as the time until the
first mobilization after admission or the date on which the patient was
first out of bed. The level of mobilization was evaluated either
through the ICU Mobility Scale (IMS) level or by categorizing func-

tional capacity into four stages based on the degree of independence.

5.6.2 | Primary outcomes

a. Muscle strength

Five studies reported muscle strength outcome data
(Appendix C).1127:31:3435 According to the results of each study, the
MRC-SS is based on a total scale of 60 points, with scores in
the intervention group ranging from 8 to 60, and those in the control
group ranging from 26 to 58. For the MMT, the intervention group
scored between 31 and 60, whereas the control group scored
between 3 and 45. Moreover, results measured using a dynamometer
indicated that the intervention group had scores ranging from 7.6 to
84.8, while those of the control group scored between 2.9 and 32.
For the meta-analysis, the effect sizes from three RCTs were analysed.
According to the pooled estimate, early mobilization did not result in a
statistically significant enhancement in muscle strength (WMD =

0.06, 95% Cl: —0.86, 0.99; p = .80) (Figure 2).

Std. Mean Difference Std. Mean Difference

Study Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Winkelman 2018 27.45 24.64 25 2512 27.76 29 29.7%  0.09 [-0.45, 0.62]
Morris 2016 20.30 10.48 67 22.80 10.26 77 424% -0.24 [-0.57, 0.09]
Hodgson 2016  50.40 7.50 29 45.20 13.20 21 27.9% 0.50[-0.07, 1.07]
Total (95% ClI) 121 127 100.0% 0.06 [-0.86, 0.99]

Heterogeneity: Tau? = 0.080; Chi® = 5.04, df = 2 (P = 0.08); I> = 60%

Test for overall effect: t, = 0.29 (P = 0.80)

(a) muscle strength

Early mobilization Standard care

Study Mean SD Total Mean

SD Total Weight IV, Random, 95% CI

3 2 A 0 1 2 3
Favours EM Favours Control

Mean Difference
IV, Random, 95% CI

Mean Difference

Winkelman 2018 13.40 7.97 25 18.76 14.47 29

3.6% -5.36[-11.48, 0.76] ‘—‘—“

Morris 2016 8.55 7.48 150 835 6.73 150 30.1% 0.20[-1.41, 1.81] ——

Nydahl 2020 16.01 13.88 120 18.19 11.97 152 11.8% -2.18[-5.31, 0.95] ——

Hodgson 2016  10.78 857 29 12.80 873 21 55% -2.01[-6.88, 2.85] —_—

Schaller 2016 8.06 526 104 10.35 6.77 96 28.5% -2.30[-3.99,-0.61] —=—

Dong 2014 12.70 410 30 1520 4.50 30 20.6% -2.50[-4.68,-0.32] ——

Total (95% Cl) 458 478 100.0% -1.67 [ -3.22, -0.11] -

Heterogeneity: Tau? = 0.541; Chi? = 7.70, df = 5 (P = 0.17); 1> = 35% f T T I
Test for overall effect: t; = -2.75 (P = 0.04) -10 -5 0 5 10

(b) ICU length of stay

FIGURE 2

Favours EM Favours Control

Forest plot of the effect size: (a) muscle strength and (b) ICU length of stay.
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b. Length of ICU stay

Eight studies?®~3° included data on the length of ICU stay. The
duration of ICU admission ranged from 1 to 24 days and 1 to 33 days
for the intervention and control groups, respectively. Six RCTs report-
ing ICU length of stay data were included in the meta-analysis. The
pooled estimate from the meta-analysis demonstrated that early
mobilization was linked to a reduced duration of ICU stay
(SMD = —1.67 days, 95% Cl: —3.22, —0.11; p = .04) (Figure 2).

5.6.3 | Secondary outcomes

The secondary outcomes were the length of hospital stay, mechanical
ventilation days and first mobilization time or level of mobilization.
The hospital length of stay was measured in three studies,*3%3® two
of which reported a statistically significant reduction in the interven-
tion group compared with the control group.3°2 In one study, the
intervention group had a median length of stay of 7 days, compared
with 12 days in the control group.%° In another study, the intervention
group had a median stay of 15 days, while the control group had a
median of 21.5 days.®>®> The mechanical ventilation duration was

assessed in three studies,28343°

with a significant reduction reported
in one study.?® The mechanical ventilation duration was reported to
range from 2.5 to 28 days and 3.5 to 28 days for the intervention and
control groups, respectively. Of the six studies?® 393234 that mea-
sured the first mobilization time or level of mobilization as an outcome

variable, five studies?8-30:3334

showed that the intervention group
had a shorter mobilization onset time or significantly improved levels
of mobilization, in contrast to the findings from the control group. Par-
ticularly, one study reported that the time to first out-of-bed mobiliza-
tion was 3.8 + 1.2 days in the intervention group, compared with
14.9 + 4.7 days in the control group.?® Another study found that
patients in the intervention group initiated mobilization earlier after
ICU admission, with a median time of 6.22 + 1.95 h, compared with
12.21 + 3.76 h in the control group.*°

6 | DISCUSSION

This systematic review evaluated the impact of early mobilization on
muscle strength and ICU length of stay and identified the components
of early mobilization interventions for ICU patients.

Most participants in the included studies were middle-aged to
older adults, with a predominance of male participants. These results
are consistent with the mean age and sex ratio of ICU patients
reported by Park et al.>¢ in their large cohort study. In seven studies,
participants used either invasive or non-invasive ventilators. Our anal-
ysis suggests that ventilator support, often considered an obstacle to

the rehabilitation of critically ill patients,**3”

may not necessarily
impede early mobilization.
Quality appraisals of the studies revealed concerns regarding bias

due to deviations from the intended intervention in four of the six
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RCTs. The nature of the interventions made it challenging to blind
study participants and intervention providers to their allocation. How-
ever, as objective indicators, such as muscle strength and length of
ICU stay were used as outcomes, the blinding of allocation did not
critically impact the results. According to Schulz and Grimes, objective
results generally have minimal potential for bias, making blinding less
important for reducing observer bias than for subjective results.>®
Meanwhile, all three non-randomized studies were assessed to have
bias due to confounding, either because of unclear descriptions of
confounding factors or because of a lack of corrections. Future stud-
ies should control for these confounding variables to improve the
validity of the findings.

Four of the nine included studies exclusively involved nurses in
early mobilization, while five involved multidisciplinary teams,
although the roles of each professional were not specified. Nurses
play a crucial role in initiating, co-ordinating and implementing early
mobilization, working alongside other health care professionals.**"*¢
They closely monitor vital signs and provide input on the feasibility of
patient mobility when physicians prescribe rehabilitation. Wang
et al.*” highlighted that fewer than half of early mobilization was per-
formed by multidisciplinary teams, with nurses frequently serving as
the main practitioners. Critical care nurses are well-positioned to per-
form ROM exercises to facilitate patient movement throughout the
course of treatment.*®*° As nurses primarily work at the bedside and
maintain constant contact with the patient, they are in a favourable
position to provide care tailored to the needs of patients.>*>?

In practice, when implementing early mobilization for ICU
patients, roles are divided among medical professionals rather than
multiple staff members performing the same tasks simultaneously,
thereby ensuring a more efficient and targeted approach to patient
care. Physicians ensure the functionality and secure placement of life-
sustaining devices, such as ECMO and ventilators, while nurses man-
age the maintenance of various patient tubes, closely monitor vital
signs for hemodynamic stability and provide explanations to patients
and their families about the preparation and process of early mobiliza-
tion.?2°5¢ Physical therapists apply optimal methods to enhance the
patient's physical function, continuously monitoring the patient's
capabilities and potential side effects at each stage. However, current
early mobilization protocols or guidelines only specify the steps to be
applied to the patient, without clearly distinguishing or describing the
roles of the medical staff involved in the intervention, leading to ambi-
guity. Therefore, it is essential to define the allocation of roles among
the professionals involved in the early mobilization process, with par-
ticular emphasis on exploring the main role of nurses.

Early mobilization generally consisted of progressive exercise
interventions, and although differences existed in the timing of each
intervention, they were carried out in the same sequence. Although it
is recommended to start early mobilization as soon as possible,'° the
timing of initiating early exercise interventions varied across each
study. The ideal type, timing and intensity of physical activity and
early mobilization have yet to be determined.>®> Determining the
appropriate starting point for early mobilization is challenging because

of the diverse health conditions of ICU patients. To address this issue,
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it is necessary to develop indicators that allow medical staff to make
efficient decisions.

Among the analysed studies, three trained intervention providers
before implementing early mobilization on patients. A previous
study®’ targeted ICU nurses, educating them on the active mobiliza-
tion of mechanically ventilated patients, which increased their confi-
dence and reduced barriers to early mobilization. Nurses have
reported greater awareness of these barriers than other
professionals,>®>° highlighting the need to alleviate obstacles for
nurses in early mobilization.

The meta-analysis revealed that early mobilization interventions
involving nurses were associated with a notable reduction in ICU length

%2 where

of stay. This finding aligns with those reported by Lai et a
ICU hospitalization was shortened in the group of patients on artificial
respiration who underwent early mobilization. Additionally, Corcoran
et al.* reported a 20% lower average ICU length of stay for patients
who participated in early mobilization. Similarly, a study by Anna et al.
found that longer rehabilitation in ICU patients was linked to shorter
ICU stays and improved functional outcomes at discharge.*°

Among the five studies that measured muscle strength, one
revealed a notable enhancement in muscle strength within the experi-
mental group. However, the pooled estimate from the meta-analysis
indicated that early mobilization did not result in a statistically signifi-
cant enhancement of muscle strength. This finding contrasts with the
findings presented by Burtin et al.*! who found that the intervention
group showed a higher level of isometric quadriceps strength than the
control group. This discrepancy is attributed to variations in the timing
of the intervention across studies and the insufficient duration of the
intervention, which may have affected changes in muscle strength.

1,*¢ which

Based on the meta-analysis conducted by Zang et a
examined early mobilization in ICU patients, early mobilization was
found to substantially alleviate ICU-acquired weakness and shorten
ICU length of stay. The difference from this study was that it included
early exercise led by a physical therapist without the participation of
nurses, and included individual studies that performed electrical mus-
cle stimulation in addition to the progressive exercise stages in the
intervention. Additionally, the meta-analysis of early mobilization by
Chen et al.’® found that the overall effect on the length of ICU stay
was not statistically significant, differing from this study as it was lim-
ited to patients who underwent cardiac surgery.

Furthermore, the findings of the studies indicated that the
improvement in mobility in the intervention group compared with
the control group.2873032 These findings suggest that early mobiliza-
tion positively impacts physical recovery by improving patients'

mobility.

6.1 | Strength and limitations

The primary strength of this review is rooted in its selection of studies
that focused on early mobilization interventions involving nurses as
facilitators. By analysing these interventions, we explored the content

of the mobilization strategies. The inclusion of studies emphasizing
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nursing contributions, rather than solely focusing on physical therapy
or physician-led interventions, allowed us to provide insights into cur-
rent issues, specifically highlighting the role of critical care rehabilita-
tion nursing.

Nevertheless, this review has several limitations. This review was
limited to studies published in English, potentially introducing a bias.
Additionally, as the analysed studies included patients with various

medical conditions, generalizing the results would be challenging.

6.2 | Implications and recommendations for

practice

Based on these results, developing standardized early mobilization
guidelines for ICU patients in the future is necessary. These guidelines
should include components, such as the starting point, duration,
sequential steps and stopping criteria. Additionally, it is necessary to
develop training materials and standardized mobilization programmes
that specify the roles of each health care professional caring for ICU
patients. In particular, the nurse's role should include close monitoring
of patient vital signs, preventing unplanned tube removal and facilitat-

ing effective communication and co-ordination among professionals.

7 | CONCLUSION

Our findings reveal that early mobilization was provided to ICU
patients using a stepwise approach in all included studies. Nurse-
involved early mobilization contributed to improved mobility among
ICU patients. Additionally, the meta-analysis confirmed a significant
impact of early mobilization in reducing the length of ICU stay. We
recommend developing standardized guidelines for future early mobi-
lization practices, clarifying the responsibilities of each professional
involved in these interventions. Incorporating these distinctions into
the guidelines is essential to ensure efficient implementation and con-

sistent patient outcomes.
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APPENDIX A

1. MEDLINE (PubMed) search terms

(intensive care units[MeSH Terms]) OR (intensive care unit*[Title/Abstract]) OR (intensive care*[Title/Abstract]) OR (critical care unit*[Title/
Abstract]) OR (critical care*[Title/Abstract]) OR (critically illness*[Title/Abstract]) OR (ICU[Title/Abstract])

(rehabilitation[MeSH Terms]) OR (early ambulation[MeSH Terms]) OR (mobilization[Title/Abstract]) OR (mobilization[Title/Abstract]) OR
(rehabilitation[Title/Abstract]) OR (early ambulation[Title/Abstract])

(rehabilitation nursing[MeSH Terms]) OR (nursing intervention[Title/Abstract]) OR (nurse-led[Title/Abstract]) OR (nurse initiate*[Title/
Abstract]) OR (nursing program|Title/Abstract]) OR (nursing therapy[Title/Abstract])

#1 AND #2 AND #3.

2. EMBASE search terms

Intensive care unit*: Ab, ti OR intensive care*:Ab, ti OR critical care unit*:Ab, ti OR critical care*:Ab, ti OR critically illness*:Ab, ti OR ICU:ADb, ti
OR ‘intensive care unit’/exp.

mobilization:Ab, ti OR mobilization:Ab, ti OR rehabilitation:Ab, ti OR early ambulation:Ab, ti OR ‘rehabilitation’/exp. OR ‘mobilization’/exp.

nursing intervention:Ab, ti OR nurse-led:Ab, ti OR nurse initiate* OR nursing program:Ab, ti OR nursing therapy:Ab, ti OR ‘rehabilitation nurs-
ing’/exp.

#1 AND #2 AND #3.

3. Cochrane(CENTRAL) search terms

((Intensive care unit* OR intensive care* OR critical care unit* OR critical care* OR critically illness* OR ICU)):Ti, ab, kw.
MeSH descriptor: [Intensive Care Units] explode all trees.

#1 OR #2.

(mobilization OR mobilization OR rehabilitation OR early ambulation):Ti, ab, kw.

MeSH descriptor: [Rehabilitation] explode all trees.

MeSH descriptor: [Early Ambulation] explode all trees.

#4 OR #5 OR #6.

((nursing intervention) OR (nurse-led) OR (nurse initiate*) OR (nursing program) OR (nursing therapy)):Ti, ab, kw.
MeSH descriptor: [Rehabilitation Nursing] explode all trees.

#8 OR #9.

#3 AND #7 AND #10.

4. CINAHL(EBSCOhost) search terms

MH Intensive care units OR Tl (Intensive care unit* OR intensive care* OR critical care unit* OR critical care* OR critically illness* or ICU) OR
AB (Intensive care unit* OR intensive care* OR critical care unit* OR critical care* OR critically illness* OR ICU).

MH Physical mobility OR TI (mobilization OR mobilization OR rehabilitation OR early ambulation) OR AB (mobilization OR mobilization OR
rehabilitation OR early ambulation).

MH Rehabilitation nursing OR Tl (nursing intervention OR nurse-led OR nurse initiate* OR nursing program OR nursing therapy) OR AB (nurs-
ing intervention OR nurse-led OR nurse initiate* OR nursing program OR nursing therapy).

S1 AND S2 AND S3.
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APPENDIX B

See Figures B1-B4.

Risk of bias domains

Study
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D1: Bias arising from the randomization process.

D2: Bias due to deviations from intended intervention. = Some concerns

D3: Bias due to missing outcome data. . Low
FIGURE B1 Risk of Bias D4: Bias in measurement of the outcome.
2.0 plot. D5: Bias in selection of the reported result.
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FIGURE B2 Risk of Bias 2.0 summary.

Risk of bias domains

Study

Domains: Judgement
D1: Bias due to confounding. .

D2: Bias due to selection of participants. . Serious
D3: Bias in classification of interventions. - Moderate
D4: Bias due to deviations from intended interventions.

D5: Bias due to missing data. ‘ Low

D6: Bias in measurement of outcomes.
D7: Bias in selection of the reported result.

FIGURE B3 ROBINS-I plot.
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Bias due to confounding

Bias due to selection of participants
Bias in classification of interventions
Bias due to deviations from intended interventions
Bias due to missing data

Bias in measurement of outcomes
Bias in selection of the reported result
Overall risk of bias

FIGURE B4 ROBINS-I summary.

APPENDIX C

See Table C1.

TABLE C1 The outcomes of nurse-involved early mobilization.

Study

Azevedo, P. (2022)
Koyuncu, F. (2022)
Winkelman, C. (2012)
Winkelman, C. (2018)
Morris, P. E. (2016)
Nydahl, P. (2020)
Hodgson, C. L. (2016)
Schaller, S. J. (2016)

Ze-hua Dong, Z. H. (2014)

Primary outcomes

LEE ET AL.

0%

25%

50% 75%

B owisk [[] Moceraterisc | serious risk

Secondary outcomes

100%

Muscle strength
(n=15)

+
N/A

N/A
N/A
N/A

Length of ICU
stay (n = 8)

N/A
+
+

Length of hospital
stay (n = 3)

N/A
+

N/A
N/A
N/A
N/A
+

N/A

Note: +, statistically significant difference; —, no statistically significant difference.

Mechanical ventilation
days (n = 3)

N/A
N/A

N/A
N/A
N/A
N/A

First mobilization time or
level of mobilization (n = 6)

N/A
+
+
N/A
N/A

+ o+ o+
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