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A B S T R A C T

Background: The intensive care unit provides complex care for critically ill patients. Consequently, due to the
nature of critical illness and the therapies administered in intensive care, patients are often on prolonged periods
of bed rest with limited mobility. It has been recognised that mobilising critically ill patients is beneficial to
patients’ recovery, however implementing early mobility as a standard of care remains challenging in practice.
Objectives: To identify the key factors that underpin successful implementation and sustainability of early mo-
bilisation in adult intensive care units.
Design: Integrative Review.
Data source: A systematic search strategy guided by SPICE framework (Setting, Perspective, Intervention,
Comparison, Evaluation) was used to formulate the research question, identify study inclusion and exclusion
criteria, and guide the database search strategy. Computerised databases were searched from August–September
2016. Quality improvement articles that identified project implementation of early mobilisation of mechanically
ventilated adult intensive care patients were included.
Review methods: After screening the articles, extracting project data and completing summary tables, critical
appraisal of the quality improvement projects was completed using the Quality Improvement Minimum Quality
Criteria Set. A modified version of the Cochrane Effective Practice and Organisation of Care taxonomy was used
to synthesise the multifaceted implementation strategies the projects utilised to help bring about changes in
clinician behaviour.
Results: Thirteen articles, reflecting 12 projects meeting the inclusion criteria were included in the final analysis.
Eleven projects were conducted in the United States, and one in the United Kingdom. Quality scores ranged from
6 to 15. A formal framework to guide the quality improvement process was used in 9 projects. The three most
frequently used groups of implementation strategies were educational meetings, clinical practice guidelines and
tailored interventions. Managing the change process through strong leadership, designing strategies and inter-
ventions to overcome barriers to implementation, multidisciplinary team collaboration and data collection and
feedback underpinned successful and sustainable early mobility practice change.
Conclusion: The use of a quality improvement appraisal tool can help identify high quality projects when
planning a similar mobility program. Even though projects were conducted in a variety of intensive care unit
settings, and implementation frameworks and strategies varied, all began with strong leadership commitment to
early mobilisation. This along with using the quality improvement process and multidisciplinary team approach
ensured success and sustainability of mobilising ventilated patients.

What is already known about this topic?

• Early mobilisation of ventilated intensive care patients is safe, fea-
sible, and improves patient outcomes, however its implementation
can be challenging.

• Early mobilisation of ventilated intensive care patients is an

emerging strategy which may help to explain why its prevalence is
low.

• Quality improvement projects are designed to improve a perfor-
mance gap, and bring about positive changes in health care pro-
cesses.
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What this paper adds

• Successful early mobilisation involves multifaceted implementation
strategies.

• Strong leaders who lead the change management process, and de-
signing strategies to overcome barriers to early mobilisation support
staff in their efforts.

• Multidisciplinary collaboration and providing data feedback to staff
are important factors to facilitate early mobilisation.

1. Introduction

In the last few decades, advances in intensive care and mechanical
ventilation have improved the survival rates of critically ill patients
(Engel et al., 2013a; Needham et al., 2010). Traditionally, it was rare to
mobilise ventilated intensive care unit (ICU) patients, but now there is
mounting evidence on the benefits of early mobilisation including
shorter duration of delirium, more ventilator free days, and shorter ICU
and hospital length of stay (Schweickert et al., 2009; Li et al., 2013;
Adler and Malone, 2012). Yet, there are many barriers to implementing
early mobilisation in the ICU (Dubb et al., 2016). In the context of
ventilated ICU patients, this integrated review sought to better under-
stand the strategies for supporting the implementation of early mobi-
lisation, which was defined as active patient participation in physical
activity that produces physiological benefits; such as sitting at the
bedside, standing beside the bed, stand transferring to a chair, and
assisted or independent ambulation (Castro-Avila et al., 2015; Li et al.,
2013).

2. Background

ICU patients who are intubated and mechanically ventilated are
generally managed with sedation, and their mobility restricted
(Hodgson et al., 2014; King, 2012), receiving only passive movement
from routine standard nursing practice and regular repositioning
(Makic et al., 2014). Prolonged bed rest, sedation, and immobility can
cause many complications, such as depression, delirium, muscle
wasting, and profound muscle weakness (Truong et al., 2009; Zomorodi
et al., 2012). Furthermore, some of these ICU survivors will experience
significant disabling side effects, regardless of their admitting diagnosis
(Engel et al., 2013a). Consequently, poor quality of life, severe weak-
ness, self-care deficits, hospital readmission, and death have been re-
ported up to five years post discharge from ICU (Adler and Malone,
2012; Hill et al., 2016).

In the past, mechanically ventilated patients have been deemed
medically unstable, and have not been considered appropriate for early
physical activity (Engel et al., 2013a). However, these assumptions
have been challenged by recent research that demonstrates early mo-
bility interventions are feasible, safe, and beneficial (Pohlman et al.,
2010; Li et al., 2013; Bailey et al., 2007) in improving patients’ cog-
nitive, neuromuscular and psychiatric functioning (Parker et al., 2013).
Furthermore, an early mobility program can reduce hospital costs by
decreasing the duration of mechanical ventilation, ICU and hospital
length of stay, and hospital readmissions (Lord et al., 2013; Schweickert
et al., 2009; Li et al., 2013; Adler and Malone, 2012).

Translating research to clinical practice can be challenging, espe-
cially in the complex ICU environment, resulting in a gap between
evidence and practice (Elliott et al., 2014; Needham, 2010). Previous
research has identified several potential reasons why early mobilisation
does not occur, including patient sedation practices, safety concerns,
presence of invasive lines and tubes, inadequate knowledge of the
benefits of early mobility, and unit culture (Needham and Korupolu,
2010; Dubb et al., 2016). While several ICUs in the United States have
identified barriers to early mobilisation, and using them to develop
strategies to implement and embed this practice into routine care
(Bakhru et al., 2015), limited data of the practice patterns in other

countries is available. One point prevalence mobilisation audit of 38
Australia and New Zealand ICUs showed that out of the 498 patients
included in the study, no mechanically ventilated patients sat out of bed
or mobilised on the day of the study (Berney et al., 2013). Since this
study was undertaken there has been more of a focus on early mobili-
sation, however the extent to which it is currently occurring in coun-
tries such as Australia is unknown.

The introduction of new evidence into clinical practice can be
challenging especially when: 1) complex changes to clinical routine are
needed; 2) there is a change in organisation of care; and 3) collabora-
tion among the multidisciplinary team is required (Grol et al., 2007).
The quality improvement (QI) process has been one approach used to
facilitate incorporating new evidence into practice (Ohtake et al.,
2013). QI aims to achieve measurable improvements in processes of
care, and examines how interventions can be delivered reliability and
consistently (Perla et al., 2013). The review of published QI projects can
be used to determine effective strategies for implementation within
various settings, and what elements may need to be adapted, rather
than adopting or replicating the QI project itself (Ovretveit, 2011).

Recent published reviews on early mobilisation indicate that early
mobilisation in ICU patients is safe and effective, and improve patient
outcomes (Adler and Malone, 2012; Li et al., 2013; Azevedo and
Gomes, 2015). However, because the focus of these reviews are patient
outcomes, there is a gap in understanding implementation strategies
that support early mobilisation. QI projects, which are often excluded in
reviews, may provide this insight. With increasing evidence supporting
early mobilisation in critically ill patients, it is important to both better
understand the implementation process and critically appraise pub-
lished QI reports to assess study quality (Hempel et al., 2015). This
quality appraisal of QI projects is required because reports can be
problematic with poor quality of measurement and interpretation of
data (Portela et al., 2015).

Thus, the aim of this integrative review was to critically appraise QI
projects and identify the key factors that underpinned implementation
and sustainability of early mobility in adult ICU patients.

3. Methods

An integrative review methodology was used to systematically
identify, search, analyse, synthesise, and summarise available QI pro-
jects. This method allows for the use of diverse study designs in order to
provide a comprehensive understanding of a complex health interven-
tion (Whittemore and Knafl, 2005).

3.1. Search methods

The SPICE framework (Setting, Perspective, Intervention,
Comparison, Evaluation) (Booth, 2006) was used to formulate the re-
search question, identify key words, inclusion and exclusion criteria;
and guide the database search strategy (Table 1). A comprehensive
online database search was conducted from August-September 2016
using Cumulative Index of Nursing and Allied Health Literature (CI-
NAHL); Medline (via EBSCO Host). Guided by search terms previously
used in systematic reviews of early mobilisation (Castro-Avila et al.,
2015; Li et al., 2013); our search terms including intensive care unit or
critical care or intensive care or ICU were combined with the Boolean
operators ‘and/or’ with the following terms: mobility; mobili*; ambu-
lation; walking; program; quality; quality improvement; intervention;
initiative; protocol. Searches were performed without language re-
strictions or exclusion terms; and date limiters were not set in order to
ensure we did not miss QI initiatives. Articles were included if they
addressed QI projects on the implementation of early mobilisation in
adult (age> 18 years old) intensive care unit patients; requiring me-
chanical ventilation with an artificial airway (endotracheal tube or
tracheostomy). Articles were excluded if they identified hospital wards
other then an intensive care; intensive care patients without an artificial
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airway; and paediatric patients< 18 years of age.

3.2. Search outcomes

Following removal of duplicate articles, and screening of titles and
abstracts specifically relating to the topic, the remaining full text arti-
cles were assessed for inclusion. One author (SP) conducted the search,
and two authors (SP and WC) independently reviewed the titles and
abstracts against the inclusion and exclusion criteria. Full text copies of
all articles meeting the inclusion criteria were retrieved for further in-
vestigation. Two authors (SP and WC) determined the selection of in-
cluded articles. Any disagreements were resolved by discussion.
Additional articles were identified by hand searching bibliographies of
included articles.

3.3. Data extraction and quality appraisal

Data extraction was independently completed by one author (SP)
using a purposely designed data extraction form to meet the review
aims (which reflects the data displayed in Tables 2–4), and checked by a
second author (WC). Because the review focused on implementation,
we specifically extracted data on the model, framework or theory of
improvement that was used. Nilsen’s (2015) categorisation of four types
of frameworks including process models, determinant frameworks,
classic theories, implementation theories and evaluation frameworks
was used in this activity. Process models specify the phases in the
process of implementing evidence into practice. Determinant frame-
works focus on determinants hypothesised to influence implementation
outcomes. Classic theories are those related to change or learning.
Implementation theories have been specifically developed to under-
stand and explain the implementation process and evaluation frame-
works that provide a structure for evaluation of implementation pro-
jects.

To facilitate the unique features of QI specific publications, a critical
appraisal instrument for minimum quality standard score for QI pub-
lications (Hempel et al., 2015) was used by one author (SP) and
checked by another (WC). The QI Minimum Quality Criteria Set (QI-
MQCS) is a structured critical appraisal instrument that covers 16 QI
domains to assess feasibility, reliability, and validity (Hempel et al.,
2015). It was developed to assess QI interventions and is underpinned
by continuous QI methodology and has good psychometric properties
(Hempel et al., 2015). It assesses whether a minimum standard of detail
is provided in each of the 16 domains and helps to identify high quality
QI projects (Hempel et al., 2015). Minimum standard score of met/not
met is determined for each project in relation to the 16 domains, with
the tool providing clear descriptions of what to consider and examples
of when the criteria are met (Hempel et al., 2015). A quality score is
obtained by adding up the number of ‘items met’, therefore quality
scores range from 0 to 16. To date, cut-off scores for what may be
considered low, medium or high quality have not yet been determined,
however, increasing numbers of domains being met indicates increasing
quality.

3.4. Data synthesis

A modified version of the Cochrane Effective Practice and
Organisation of Care (EPOC) taxonomy’s section on implementation
strategies was used to synthesise the intervention strategies the projects
utilised to help bring about changes in clinician behaviour (EPOC,
2015). The interventions targeted for behaviour change were analysed
to identify common implementation strategies. Then using a meta-
synthesis approach, these strategies were inductively analysed to de-
velop themes using an iterative approach.

4. Findings

The selected search strategy yielded a total of 485 articles and a
total of 13 articles were included (Fig. 1) with two articles reporting the
same QI project (Needham and Korupolu, 2010; Needham et al., 2010).
Of the 12 projects (Table 2), one was multi-site (Bassett et al., 2012),
and the remaining 11 were all single site projects. One project was
conducted in United Kingdom (McWilliams et al., 2015), with the re-
maining 11 projects conducted in the United States. The projects were
conducted in different types of ICUs (e.g., cardiac, burns, trauma,
medical, surgical, or mixed). Five of the projects identified nurse-to-
patient ratio at 1:1 or 1:2 (Clark et al., 2012; Drolet et al., 2012; Harris
and Shahid, 2014; McWilliams et al., 2015; Needham and Korupolu,
2010; Needham et al., 2010). One project included an intermediate care
unit with a nurse-to-patient ratio of 1:4 (Drolet et al., 2012).

The use of a formal framework for establishing the QI process was
identified in 9 of the 12 projects (Bassett et al., 2012; Castro et al.,
2015; Clark et al., 2012; Dammeyer et al., 2013; Drolet et al., 2012;
King, 2012; McWilliams et al., 2015; Messer et al., 2015; Needham and
Korupolu, 2010; Needham et al., 2010). Of particular interest was that
process models such as the PDSA (Plan, Do, Study, Act) (Taylor et al.,
2013) cycle or the 4E model (Engage, Educate, Execute, Evaluate)
(Needham and Korupolu, 2010) were used most frequently, in seven
projects (Castro et al., 2015; Clark et al., 2012; Dammeyer et al., 2013;
King, 2012; Drolet et al., 2012; McWilliams et al., 2015; Needham and
Korupolu, 2010; Needham et al., 2010). Classic learning theories were
used in two projects (Bassett et al., 2012; Messer et al., 2015). Three
projects did not mention any formal guiding framework (Engel et al.,
2013b; Harris and Shahid, 2014; Sigler et al., 2016).

Nine projects implemented a mobility protocol to provide a struc-
tured approach to patient activity (Bassett et al., 2012; Castro et al.,
2015; Clark et al., 2012; Dammeyer et al., 2013; Drolet et al., 2012;
King, 2012; McWilliams et al., 2015; Messer et al., 2015; Sigler et al.,
2016). Of the nine projects, four specifically identified implementing a
nurse driven mobility protocol (Dammeyer et al., 2013; Drolet et al.,
2012; King, 2012; Messer et al., 2015). Five projects identified the
changing of, or establishing of new employee positions to implement
the mobility program (Clark et al., 2012; Engel et al., 2013b;
McWilliams et al., 2015; Messer et al., 2015; Needham and Korupolu,
2010; Needham et al., 2010). While there was limited information
about some aspects of the mobility programs like the mobilisation
techniques and equipment used, and patient safety strategies to protect
the patient’s airway, when walking patients, three projects did mention

Table 1
Spice Framework.

Focus Concept Question

Setting Where the intervention will occur. In adult intensive care units,
Perspective Population affected by the intervention. how can mechanically ventilated patients
Intervention The service or planned action. receive early mobilisation as a standard of care,
Comparison Alternate service or action as opposed to usual practice,
Evaluation The measure of effect; what results? with the implementation of practice change through a quality improvement initiative.

Adapted from: Booth, (2006)
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these issues. For example, Engels et al. (2013b) commented on the use
of resuscitation bags and transport ventilators, whereas Needham et al.
(2010) stated they also used transport ventilators and Needham and
Korupolu (2010) specifically noted the physical or occupational
therapist was responsible for securing devices such as the patients’
airways.

Critical appraisal of the QI publications using the minimum quality
criteria of the QI-MQCS ranged from projects with scores of six to those
with scores of 15 out of the 16 domains (Table 3). All 13 articles met the
criteria for domain 1 (organisational motivation), domain 3 (interven-
tion description), domain 5 (implementation), domain 8 (data source),
domain 12 (organisational readiness), and domain 14 (sustainability),
whereas none met the criteria for domain 13 (penetration/reach). That
is, no authors reported on the number of facilities eligible to participate,
only reporting on the units that did participate. All QI projects identi-
fied utilising multifaceted implementation strategies. Table 4 presents
the synthesised findings using the EPOC framework. The five most
frequently used strategies include: educational meetings, clinical prac-
tice guidelines, tailored interventions, educational materials, and con-
tinuous quality improvement. The least used strategies included: edu-
cational games, communities of practice, and clinical incident reporting
(Table 4).

4.1. Meta-synthesis

The general findings from the QI projects indicate that the organi-
sations were able to implement early mobilisation within their intensive
care unit, and there was a variety of evidence in the papers to indicate
the sustained practice post project implementation. Given the complex
nature of QI initiatives, key attributes for successful implementation
were identified inductively from the data. Key attributes can be further
interpreted to identify four themes: managing the change process
through strong leadership, designing strategies and interventions to
overcome barriers to implementation, multidisciplinary team

collaboration, and data collection and feedback systems.

4.1.1. Managing the change process through strong leadership
Managing the change process through strong leadership, the first

theme, was evident in all projects reviewed. All study authors identified
the involvement and commitment of project leaders, however the
composition of the leadership teams varied across projects.
Furthermore, local champions such as physicians, nurses, and physical
therapists were identified to provide support for the change process,
however, the composition of champions also varied across projects.
That is, project leaders and local champions were drawn from different
professional groups within ICU. Project leaders used current research to
build a case for changing practice, determining optimal practice, and in
some projects adapting existing guidelines and standards for local use.
The project leaders effectively communicated the reason to change
practice, what was expected from staff during the change, and how
their work would be impacted upon with the change.

4.1.2. Designing strategies and interventions to overcome barriers to
implementation

The second theme, designing strategies and interventions to over-
come barriers to implementation was identified as the project teams
used a combination of intervention strategies, such as embedding mo-
bility into daily workflow, reviewing sedation practices, resourcing the
project, and intervention strategies. The projects embedded early mo-
bilisation into the daily workflow, which allowed sustained practice
despite other competing priorities. All projects utilised a variety of
systems to incorporate early mobilisation into the workflow such as
removing bed rest options, the use of protocols or checklists, and bed-
side rounds. These systems incorporated tasked decision-making pro-
cess and a standardised approach of care from all team members.

To manage the complex implementation of early mobility, sedation
practices were addressed. Current sedation practices were viewed as a
major barrier to early mobility. Thus, many of the projects reviewed

Table 3
Critical appraisal of the 13 quality improvement articles.

Author D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15 D16

Bassett et al. (2012) ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Castro et al. (2015) ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Clark et al. (2012) ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Dammeyer et al. (2013) ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Drolet et al. (2012) ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Engel et al. (2013b) ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Harris and Shahid (2014) ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
King (2012) ✓ ✓ ✓ ✓ ✓ ✓
McWilliams et al. (2015) ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Messer et al. (2015) ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Needham and Korupolu (2010) ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Needham et al. (2010) ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Sigler et al. (2016) ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Domain:
1. Organizational Motivation.
2. Intervention Rationale.
3. Intervention Description.
4. Organizational Characteristics.
5. Implementation.
6. Study Design.
7. Comparator.
8. Data Source.
9. Timing.
10. Adherence/Fidelity.
11. Health Outcomes.
12. Organizational Readiness.
13. Penetration/Reach.
14. Sustainability.
15. Spread.
16. Limitation.
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their sedation procedure and adopted goal-directed practices, which
have been shown to facilitate patient participation, comfort and mo-
bilisation.

Mobilisation of ICU patients is complex, challenging and requires
additional resources including personnel and equipment. It was evident
that some projects were better equipped than others to provide the
resources for implementation. Adequate staffing levels were necessary
for ensuring all eligible patients were safely mobilised. As such, project
teams identified that they had additional physical therapy personnel to
support the early mobility program. Either hiring new staff, or rea-
ligning existing staffing models achieved this. Purchasing of additional
equipment to support patient mobility was also identified, but to a
lesser extent.

Staff training differed across projects, with some studies identifying
education targeting specific professional groups while others adapted a
multidisciplinary educational approach. The timing of education varied
across projects, with some reporting education was provided at the
beginning of the initiative to change mobilisation practices, while
others reported ongoing team education focusing on intervention pro-
gresses, and patient outcomes. Identifying perceived barriers to im-
plementation and design targeted interventions to overcome the bar-
riers were common strategies used in all QI projects. These barriers

were simular across projects, however they were identified along dif-
ferent time frames during implementation. Reassessing barriers
throughout project implementation was identified in a majority of
projects.

4.1.3. Multidisciplinary team collaboration
The next theme, multidisciplinary team collaboration, was identi-

fied as early mobilisation required complex changes in clinical routines
requiring timely and efficient collaboration and communication among
disciplines. The collaboration amongst nurses, physical therapists,
physicians, and respiratory therapists was essential to conduct safe and
effective mobilisation. It was evident that most of the projects identified
this need for multidisciplinary collaboration, however they managed
this collaboration in various ways. For example, multidisciplinary
meetings that promoted a collaborative approach was used as too was a
shared partnership approach in coordinating mobilisation activities.
Effective communication was also evident amongst both project team
members, and multidisciplinary team members. Communication was
essential for the team coordinating patient mobilisation while not in-
terfering with other priorities.

Fig. 1. PRISMA Flowchart Adapted From: Moher et al. (2009).
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4.1.4. Data collection and feedback system
The fourth theme, data collection and feedback systems, was evi-

dent as data collection and reporting was timely, useful, and con-
tributed to the sustainability of the projects by promoting staff support
and multidisciplinary team engagement. Data collection design and
collection procedure varied across projects, as well as the responsibility
for data collection. All projects conducted baseline assessments, but the
target measures differed. A majority of projects collected, measured and
shared improvement data. The presentation of data in actionable and
meaningful ways resulted in a greater understanding of the change
process involved with the intervention, allowing course correction of
potential problems that may arise, and revisions of further potential
barriers. Dissemination of feedback was actively done via meetings,
however the timings of dissemination between projects varied from
weekly to monthly.

5. Discussion

This integrative review provides an overview of 12 QI projects,
described in 13 articles that were systematically appraised and syn-
thesised to identify key factors for successful implementation and sus-
tainability of early mobilisation of ventilated ICU patients. While most
projects were conducted in the US, they provide an invaluable resource
when developing QI projects in other countries. Nilsen’s categorisation
of implementation frameworks identified three quarters of the projects
used some theoretical basis but mostly process theories were used. The
QI-MCQS quality appraisal tool was used to critically appraise and
support the review of included QI projects. This was easy to use and
essential in assessing the effectiveness and success of the improvement
intervention identified in the projects.

The foundation of successful QI is strong leadership, teamwork and
motivation (Curtis et al., 2006), which was evident in the projects we
reviewed. Leadership came from a number of disciplines including
physicians, nurses, and physical and occupational therapists with po-
sitive results irrespective of the leader’s backgrounds. Despite the dif-
ferences in disciplinary backgrounds of the leaders, mobilisation pro-
grams seem to address similar issues in relation to patient safety,
sedation and other considerations. Perhaps the strong collaborations
among various health professional groups in the ICU has facilitated the
development of shared mental models for early mobilisation. Mental
models have been described as the knowledge or understanding used to
perform some task or activity (Mathieu et al., 2000). Teams with shared
mental models have similar understandings and expectations of task to
be undertaken, allowing them to predict the information needs and
behaviours of other team members (Gillespie and Chaboyer, 2009).
Thus, along with strong leadership, collaboration and teamwork may
have influenced the success of the early mobilisation projects.

Individuals have a significant level of change readiness when they
recognise that a problem needs to be addressed and hold a key belief
that change is needed (Holt et al., 2010). In our review various tech-
niques such as presenting summaries of research evidence, exploring
problems with current mobilisation and sedation practices and ad-
dressing local barriers were used to help prepare staff for the change.
Vakola (2013) further elaborates that individuals are more likely to
engage in change if they feel ready to support the change, have the
confidence in their ability to succeed in change, perceives the work-
group as supportive of the change initiative, and perceives the orga-
nisation as ready and capable to implement the change. Group readi-
ness to change has been identified as a collective perspective and belief
that change is needed, the group has the ability to cope with the change
requirements and the organisation has the ability to effectively manage
the changes (Vakola, 2013). Organisational readiness to change un-
derstands there is a discrepancy between the current practice and a
more desirable practice, identifies a clear set of goals and objectives
that is supported by a detailed implementation plan, including defining
roles and system measures, and offers a supportive climate with both

resources and leadership (Holt et al., 2010). The QI projects identified
in this review addressed the readiness to change by undertaking ICU
staff surveys to identify potential barriers and facilitators to project
implementation. This allowed for planning towards successful im-
plementation.

There is an interconnected relationship among individual readiness,
group readiness and organisational readiness. That is, individual
readiness to change is constantly influencing group readiness to change,
which may affect the beliefs and perceptions of organisational readiness
to change (Vakola, 2013). Considering the complexity of implementa-
tion of early mobilisation, individual, group, and organisational readi-
ness is particularly relevant in the ICU setting as multidisciplinary
teams work together to provide patient care, with some individuals
working across the organisation.

The included projects were conducted in a variety of ICU settings
(e.g. ICU, medical ICU, medical-surgical ICU, trauma and burns ICU).
Universally, the programs were successfully implemented and sustained
with different disciplines leading the programs. This demonstrates a key
principle in enacting QI projects where changes are tailored to fit the
local context. Organisational contextual factors have been highlighted
as playing a significant role in QI initiative successes or failures, and
accounts for the various success rates of the same improvements used at
different locations (Brennan et al., 2012; Kaplan et al., 2011; Kringos
et al., 2015; Harvey et al., 2014; Estabrooks et al., 2015). Contextual
factors are dynamic in that they may constitute barriers to im-
plementation in one setting and facilitate implementation in others
(May et al., 2016).

Barriers may also exist during different levels of implementing the
intervention (Ista et al., 2014). A recent study conducted by Dubb et al.
(2016) identified 28 unique barriers to early mobilisation, and over 70
strategies to overcome these barriers. The researchers suggested it was
important to make early mobility a high priority, utilise a multi-pro-
fessional approach to implementation, and change ICU culture. Im-
plementation strategies can be targeted towards addressing contextual
factors such as organisational structure (location, size, specialisation,
slack resources), and other related factors (leadership, culture, climate,
social relations, power balance, and attitudes to risk taking) to increase
the likelihood of uptake of the intervention (Kaplan et al., 2013;
Brennan et al., 2012; Goodman et al., 2016; Ovretveit, 2011;
Greenhalgh et al., 2004).

Implementation strategies are important, as they constitute the
“how to” of changing practice (Proctor et al., 2013). It was interesting
to note that while nine of the projects used some sort of model, theory
or framework to guide implementation strategies, most (n = 8) were
process models such as the PDSA. While two projects used learning
theory, no projects used determinants frameworks, implementation
theories or an evaluation framework. This, along with the predominant
reliance on process models, may indicate a relative lack of under-
standing of the advances in contemporary implementation science.
Using some of these other theories may result in novel, innovative and
effective early mobilisation project in the future.

Researchers suggest that implementation strategies should be se-
lected and tailored to local contextual needs (Powell et al., 2015). The
different implementation strategies identified in the reviewed projects
included multidisciplinary meetings, educational strategies as well as
mixed interventions. However, the rationale for the inclusion of specific
strategies was not clear in many of the reviewed papers, perhaps be-
cause of a lack of use of contemporary implementation theories to
underpin the projects.

A recent Cochrane review concluded that interventions tailored to
address identified barriers are more likely to improve professional
practice than no intervention or the dissemination of guidelines alone
(Baker et al., 2015). Furthermore, multifaceted and tailored strategies
have been identified as more likely to be more effective then single
strategies (Baker et al., 2015). Tailored strategies for project im-
plementation consisted of a combination of interventions focusing on
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the barriers and facilitators that influenced the organisation, profes-
sionals, and structure of care (Ista et al., 2014; Baker et al., 2015). The
implementation interventions selected by the projects corresponded
with the evidence-based interventions described by the EPOC taxonomy
(EPOC, 2015), and appeared to have been both multifaceted and tai-
lored. Hence, this may help to explain the success of these projects.

When planning and implementing interventions, two crucial con-
siderations are sustainability, and penetration or reach. When pre-
paring for the initial stages for change and at various stages of the
project, it is essential that processes to support sustainability are es-
tablished (Klopper-Kes et al., 2010). Project sustainability has been
described as a key implementation outcome (Proctor et al., 2011), and
one which was evident in the projects reviewed. All projects reviewed
met the QI-MQCS criteria for sustainability, which makes us think the
project leads were aware of the importance of addressing sustainability
in the project planning phase, although this is just a proposition. While
there is no ‘magic bullet’ to guarantee the benefits achieved, commit-
ment and stability of project leadership with a strategy influences on
long term program endurance (Weaver et al., 2015; Fleiszer et al.,
2015). Yet, the notion of penetration or reach was not evident in any of
the projects. Perhaps this is because most of the projects were single site
and many hospitals only have a single ICU, thus early mobilisation was
not viewed as relevant to other areas of the hospital.

6. Limitations

We acknowledge there are potential limitations of our review. First,
while there are a number of review methodologies such as systematic
and realist reviews (Pawson et al., 2005), we undertook an integrative
review, following an established methodology. As such, the review
findings are reflective of our methodology. Had we used other meth-
odologies, we may have uncovered additional insights into early mo-
bilisation. While a rigorous approach was applied to conducting this
review, it is possible that relevant QI projects were not identified. As-
sociated with this, there may have been other search terms we could
have used that may have resulted in other projects being identified,
however our search terms were guided by those used in previous re-
views of early mobilisation. Identifying publications relevant to QI can
be challenging due to the diversity of initiatives and inconsistent la-
belling of QI interventions (Hempel et al., 2011). There is also a pos-
sibility of selection bias as our results were limited to mechanically
ventilated adult ICU patients, therefore we may have missed projects
conducted in other high dependency units. The format and styles of the
reporting were different across the projects making it difficult to com-
pare projects. Finally, most of the QI papers report local, single site
experiences with small samples, which can produce a high risk of bias.
Therefore, the review results should be concluded with caution.

7. Recommendations for practice

A significant issue recognised in this review is that implementing
early mobilisation in intensive care is challenging, and detailed
knowledge of factors that may hinder or facilitate implementation is
essential for success. While contextual factors varied across sites, such
as variations in service delivery, access to resources, processes of care,
patient population, and individual ICU culture, QI implementation of
early patient mobilisation was successful. This exemplifies the im-
portance of carefully considering the interventions that will be used to
support the proposed change in practice, as was evident in the quality
scores achieved by many of the projects reviewed. Yet, the use of a
variety of implementation models or improvement frameworks (Nilsen,
2015) may lead to a better understanding of local contextual factors,
which are important to address in the planning of early mobilisation
interventions within an ICU. We identified that ICUs without dedicated
staff to support patient mobilisation, may require staffing restructure.
That is, where no respiratory therapist is part of the ICU team,

alternative personnel, such as additional nurses may be needed to
support the mobilisation process to ensure both timely and safe patient
mobilisation. Similarly, adequate physical resources such as compact
fully-mobile ventilators, walking support devises and adequate un-
cluttered space for mobilisation are essential.

Continuous assessment of processes throughout the project, such as
conducting audits and feedback, may highlight where further strategies
are needed. Collaboration and communication amongst health care
professionals are essential for mobilising ICU patients. In the ICU en-
vironment, the daily multidisciplinary patient rounds offer an oppor-
tunity to include patient mobilisation discussion. We suggest that in-
troducing more novel strategies to guide and promote early
mobilisation could be incorporated elsewhere. For example, while only
one project used a QI collaborative network, they are an increasingly
common strategy for implementing practice change (Nembhard, 2009).
While these networks offer several advantages, including sharing of
resources between sites, and implementing systems that can be used for
bench-marking and feedback, it is still necessary for project leaders to
have an understanding of the specific features that drive change
(Nadeem et al., 2013; Watson and Scales, 2013). In addition, it has been
suggested that community of practice in critical care may help to fa-
cilitate practice change and address the gap between research evidence
and clinical practice through multidisciplinary team collaborative ef-
forts (Li et al., 2013). As compared to the more formal ‘collaborative
network’, a community of practice is an informal structure consisting of
professionals who share similar interests and practice experiences, and
participate in the group’s activities to build a sense of community
(Ranmuthugala et al., 2010).

Lin and Ringdal (2013) propose that community of practice could be
used as a novel way to facilitate learning and the exchange of in-
formation, or to continuously improve critical care clinical practice by
combining the expertise of academics and clinicians within or across
institutions.

8. Conclusion

Evaluating early mobility QI projects is difficult as these projects
reflect multiple local contextual factors. However, the use of QI ap-
praisal tools can help identify high quality publications when planning
a similar mobility program. While implementation of early mobilisation
as a standard of care can be complex and challenging, this integrative
review has identified multiple QI projects that have successfully im-
plemented and sustained early mobilisation within the ICU setting.
Although the projects were conducted in a variety of ICU settings and
implementation strategies utilised varied across projects, they all
identified strong leadership support for early mobilisation. This along
with the quality improvement process and multidisciplinary team ap-
proach ensured success and sustainability of mobilising ventilated pa-
tients.
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