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Abstract

Mobilization of mechanical ventilation patients has broadened to include patients requiring
prolonged mechanical ventilation (PMV). A previous systematic review outlined methodological
flaws in the literature. The purpose of this integrative review is to evaluate existing publications to
determine if mobilization interventions in PMV patients improve physical function, weaning rates,
pulmonary mechanics, and hospital outcomes. An electronicsearch covering 2005-2016, included
five bibliographic databases: CINHAL, PubMed, PEDro, EMBASE, and Web of Science. Key
terms: PMV, mobilization, therapy, and rehabilitation. Eight research studies were identified; 3
RCT’s, 3 medical records reviews, 1 prospective cohort, and 1 undefined prospective
interventional. Improvements in functional status, shorter duration of mechanical ventilation and
hospitalization, decreased mortality, and superior 1-year survival rates in mobilized PMV patients
were reported. Persistent methodological limitations impair the ability to determine if these
outcomes were the result of improvements in pulmonary mechanics, overall functional status, or a
combination of both.
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Introduction

Scientific and technologic advances in medicine have resulted in the ability of the medical
community to prolong life. One consequence of life-extending advancements in technology
is the increasing numbers of patients requiring prolonged mechanical ventilation (PMV).
Prolonged mechanical ventilation has been defined by the National Association for Medical
Direction of Respiratory Care (NAMDRC) as the need for 21 days, or more, of consecutive
mechanical ventilation for six or more hours a day.! United States reports indicate that the
number of PMV patients increased 5.2% between 2006 and 2008 and estimate that by 2020,
approximately 625,298 patients will require PMV in the U.S. alone.? However, the
burgeoning PMV population is not isolated to the United States and is a trend noted globally.
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A Canadian national survey of intensive care units reported that patients who require PMV
occupied 11% of the 2710 available ventilator-capable beds in Canada at the time of the
study.3 From 1997 to 2007, researchers reporting on national trends in Taiwan reported
50,481 PMV patients.# The conclusion from these statistics that the PMV population will
continue to expand is incontrovertible.

The negative consequences of bed rest associated immobilization, previously felt to be
necessary for patients undergoing mechanical ventilation, are widely recognized. Known
complications can include: neuromuscular dysfunction® and mechanical unloading, joint
contracture,’ thromboembolism,8° atelectasis,® insulin resistance, 10 and pressure ulcers.11
Recognition of skeletal muscles weakness and the various other sequela that can result from
immobility has resulted in a concentrated effort to study mobilization interventions aimed at
improving functional status in the mechanical ventilation population. Mobilization in critical
care is defined as “an interdisciplinary, goal-directed therapy used to facilitate movement
and improve outcomes that involved energy expenditure”.12 Mobilization strategies
employed by researchers are heterogenous in nature. A 2013 meta-analysis reported on a
wide range of mobilization activities including: arm exercises, bed to chair transfers,
standing training, ambulation, trunk control training at edge of bed, and ergometry training.
13 Multiple researchers report reductions in ICU and hospital length of stay,1415
improvements in strength and functional status,16:17 and reduction in the duration of
mechanical ventilation weaning®® as a result of early critical care mobilization interventions
such as sitting and walking with assistance. Importantly, completed feasibility studies have
found mobilization of respiratory failure patients safe.18.19

Researchers in the aforementioned studies focused on short-term mechanical ventilation
weaning (less than 21 consecutive days) and mobilization. However, researchers have
applied many of these same constructs to the PMV population. Inspiratory muscle
training20-23 and skeletal muscle training programs,24 both with and without electrical
stimulation,2® have all been studied in the PMV population with varying degrees of success.
While many of the studies and techniques aimed at the PMV population have potential as
early interventions, a previously published literature review identified that most are burdened
by substantial limitations that included small sample sizes, methodological limitations with a
lack of control groups, and instrumentation reliability and validity concerns.28 Therefore, the
purpose of this integrative review is to evaluate the strength of existing publications to
determine if active mobilization interventions in PMV patients improves physical function,
ventilator weaning rates, pulmonary mechanics, and clinical hospital outcomes such as
length of stay and mortality. Additional goals are to evaluate for methodological
improvement in the PMV mobility literature, as well as identify potential gaps in the
research.

Focus on PMV and active mobilization interventions published after the literature review of
the same topic published by Choi, Tasota, and Hoffman in 2008,26 guided the literature
search. Choi, Tasota, and Hoffman26 included in their review research studies published
from January 1990 to July of 2007. To ensure that quality research studies were not
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overlooked as the result of potential publication lag, a two-year overlap was allowed in our
integrative review of the literature. Thus, this review of the literature covered an 11-year
period, January 2005 to December 2016. Researchers completed an electronic search that
included five bibliographic databases: CINHAL, PubMed, PEDro, EMBASE, and Web of
Science. Initial key terms used included: “prolonged mechanical ventilation” and
“mobilization”. This search resulted in 2 papers, both case study, for review.2”-28 Therefore,
key terms were broadened to include “therapy”, and “rehabilitation” which were used in
various BOOLEAN combinations with search restrictions included a limitation to adults,
human research, and inclusive dates of January 2005 to December 2016. This database
search resulted in 478 potentially relevant studies for review (Fig. 1). After completion of
each database search, records of interest were exported to Ref-Works web-based
bibliographic management system, where duplicates were removed. Removal of duplicate
records resulted in 430 potentially relevant studies, which were screened for inclusion via
title and abstract review using predetermined inclusion and exclusion criteria. Title and
abstract screen resulted in the removal of 420 additional records, resulting in ten articles
retrieved for full article review.

Eligibility criteria include primary source material in the 11-year time frame referenced
above which includes randomized control studies, controlled clinical trials, cohort studies,
and observational studies, patients on PMV, active mobilization therapy, adult research,
human research, and studies published in English. Exclusion criteria included abstracts,
secondary and tertiary source material including review articles, meta-analysis, practice
guidelines/protocols, unpublished research including dissertations, case study reports,
pediatric research, research that relied on respiratory muscle training exclusively as the
intervention (non-skeletal mobilization therapy), and animal research. For the purposes of
this review, skeletal mobility intervention is defined as an activity in which the primary
purpose is to prevent or reverse the complications of immobility, produces movement of the
body, and requires energy expenditure on the part of the patient.12

The methodological framework suggested by Whittemore and Knafl2® was used for this
integrative review as it allows for the inclusion of experimental, quasi-experimental, and
non-experimental methodologies in a review of the evidence to more fully understand the
phenomenon of mobilization activities in the PMV population.

A structured matrix form was used to facilitate data abstraction.30 Sackett’s levels of
evidence scores were independently assigned to each extracted article at the completion of
abstraction by the primary author and co-author (EC). Sackett’s levels of evidence scores
were then compared for congruence. Sackett’s level of evidence scale measures overall
scientific rigor of a study on a 1-5 ordinal scale.3! Scores of 1, 2, and 3 are further
subdivided into categories a and b. Research studies of the highest scientific merit and
quality are rated a 1a, these are systematic reviews of randomized controlled trials. At the
opposite end of the spectrum, research studies relying on expert opinion are rated with the
lowest score possible, a 5. Sackett’s level of evidence scale was used to evaluate
methodological quality as it can be applied to a full range of experimental and non-
experimental research designs.
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Using the search methods described above, 10 studies were selected for full article review.
During full article review, 2 research studies did not meet inclusion criteria and were
excluded. This integrated review has a final sample of eight research studies that met all
inclusion and exclusion criteria (Fig. 1). Additional manual ancestral searching of the
reference lists of the included studies identified in the electronic search was completed,
which identified no additional studies for consideration. Each research study was evaluated
in chronological order using a structured abstraction matrix.3? Extracted data include authors
and corresponding country of origin, publication year, methodology/study design including
sample size, sample characteristics, dependent variables with associated measurement
instruments, independent variables, major findings, and limitations (Table 1).

Study characteristics

Methodological designs were limited to two main types: randomized control trials and non-
experimental, retrospective medical record review studies (Table 2). Clini E., et al was the
one exception, using a prospective cohort design.32 Yang et al did not describe
methodological procedures fully; the study was described as being prospective with an
intervention and control group.3® Wide ranges of sample sizes in the included studies are
noted (Table 2). Reported samples from the randomized control trials included in this
synthesis were smaller (/7= 27-34) than the other studies (7= 32-190). Researchers also
reported a broad range of ages in the sample populations of the included studies (Table 2).
The randomized control trials had the oldest patients.34:35 Importantly, advanced age did not
limit functional outcome improvements or improvements in cognitive function. Significant
improvements in Functional Independence Measurement Scale scores after completion of
study specific therapy sessions were reported in those studies with older patients.34:35
Finally, when reported, there was a range of Acute Physiologic Assessment and Chronic
Health Evaluation Il score (APACHE II) baseline scores, from 11.5 to 21 (Table 2).
APACHE I scores are a highly reliable and valid measure of severity of disease; an integer
score from 0 to 71 is computed with higher scores representing increasing disease severity
and higher rates of in-hospital mortality.*! Increasing disease severity did not negatively
impact functional improvements in the sampled articles reviewed. Significant improvements
in physical function at the completion of the respective studies were reported in those studies
who enrolled patients with the highest average APACHE 11 scores.38:3% Overall, however, the
average APACHE II scores reported by the authors of these eight studies were relatively low
(Table 2), a possible reflection of the fact that PMV patients have survived their acute illness
and have entered into a period of physiologic stability during their prolonged hospitalization.

Several studies struggled with lack of group equivalence despite reporting random
assignment of study subjects. Chen, Y-H., et al reported nonequivalent groups with regards
to pulmonary mechanics at the onset of the study.33 Additional group nonequivalence exists
in regards to heterogeneity in the method of mechanical ventilation between the studies, as
not all patients underwent tracheostomy before enrollment in the sampled studies. Yang et
al38 reported that 56% of patients had been tracheostomized prior to the start of the research
study, while all patients in the Martin et al3® and Chiang et al3® had been tracheostomized
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before enroliment. The presence of a tracheostomy is known to reduce the work of breathing
and improves ventilator synchrony, particularly in patients who require PMV.40 The
inclusion of a clinically heterogenous mechanically ventilated population, such as in the
Yang et al3® study, increases the amount variance present in a study and impacts the ability
of the researcher to measure a true intervention effect. Additionally, the lack of group
equivalence is a threat to internal validity, a noted limitation in the design of the Yang et al36
study, and a potential explanation for the reported lack of improvement in functional
outcomes in this study. Additionally, a wide variety of co-morbid conditions and underlying
etiologies of respiratory failure is present in many of the selected research studies.32:33:35-37
Researchers did not indicate if there was an attempt to control for these variations in co-
morbid conditions and disease severity, thus raising concerns regarding internal validity.

Sackett’s and PEDro’s levels of evidence

None of the studies extracted for this review scored the highest level of evidence score of 1a
as this review was limited to primary source material and excluded systematic reviews. One
study included in this review received a score of 1b, the next highest score possible.33 Three
extracted articles received a score of 2b.34-36 Half of the extracted articles received a score
of 4.32.37-39 Relatively low levels of evidence are present in the final sample of studies.
Sackett’s level of evidence scores was used to evaluate methodological quality as only three
of the extracted articles are RCT’s and therefore, have assigned PED o score.33-3% The
average PEDro score for the three RCT’s was 5, thus providing additional support for
methodological rigor limitations.

Measured outcomes

Functional status—Researchers in all eight studies attempted to measure functional
status, making it the most frequently measured outcome variable (Table 1). The Functional
Independence Measurement Scale was used in five of the eight studies.32-3539 The next
most frequently utilized measure of functional status was the Barthel Index, used in four of
the eight studies.33-38 The randomized control trials used both the Functional Independence
Measurement Scale and the Barthel Index.

Ventilator-weaning rates and pulmonary mechanics—The second most frequently
studied outcome variables were ventilator-weaning rates and pulmonary mechanics, both
measured in six of the eight studies.32-36:39 There is significant heterogeneity in the
measures used to assess these outcomes. Criteria used to define liberation from mechanical
ventilation was not defined in four of the eight studies.34-36-38 The operational definition of
ventilator liberation varied by study. Ventilator liberation was defined as 48 h of unassisted
breathing,3? the number of hours free from mechanical ventilation,3° greater than five days
of unassisted breathing,33 and at least seven days free from mechanical ventilation.32 In this
sample of eight studies, rapid shallow breathing index, maximal inspiratory pressure, and
maximal expiratory pressure are the most frequently used measures of pulmonary mechanics
(Table 1).

Hospital outcomes—Six of the eight studies attempted to measure hospital outcomes
(Table 1). As with ventilator liberation status, hospital outcomes were not operationalized
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uniformly across studies, making comparison difficult. Hospital discharge rates32-34 and
ventilator liberation rates32:33:36.39 were the most commonly used indicators of hospital
outcomes. Less commonly, hospital length of stay32 and 1-year survival rates3’ were
surrogate indicators of hospital outcomes.

Physical mobility training programs

Researchers in the prospective studies used a physical mobility-training program as the
independent variable. While the use of a training program was consistent, there was
significant variation in the delivery and implementation of the training interventions across
studies (Table 3). For example, three of the eight researchers used a five-day per week
therapy program.34:3%:39 |n contrast, Chen Y., et al used a therapy program that varied
between four to six days per week.33 There was additional variation in the duration of the
program, ranging from 10 sessions33 to 6 weeks34:35 to throughout the entire hospitalization.
37.38 |_ength of individual therapy sessions also varied from a low of 15-min sessions33 to a
maximum of 60-min sessions.3® However, 30-min sessions were the most frequently noted
therapy session length across all articles describing therapy length.32:36:39 Also noted was a
disparity in continuation of mechanical ventilation during therapy intervention3® versus
therapy interventions conducted independently of ventilation weaning trials.32 The greatest
incongruity identified was in the specific type of exercises employed, with no universally
accepted approach. Two of the published articles discussed focus on truncal control and
maintenance of posture via the use of resistance bands and low weights as an initial step in
the therapy programs.32:39 Upper and lower limb exercises were the most common therapy
activities noted, referenced in six of the extracted articles. The only consistent intervention
across all studies was the use of weighted resistance of up to 600 gm of weight (Table 3).
Less common than weight training is stationary cycle ergometry training, referenced by
three researcher’s.32:33.39 progressive mobility and functional activity were the goals of all
therapy programs. However, the specifics of progression from sitting to standing to
ambulation is only addressed by three authors.34-36 Respiratory muscle training was
included in five of the published articles, but again there was significant variation in the
approach. Methods varied from the use of a weighted sandbag placed on the abdomen,33:36
to the utilization of a threshold device,3° to nondescript “diaphragmatic breathing control”.
34,35 The lack of homogeneity in therapy intervention was a finding also noted in previous
literature reviews by Choi et al 26

Effectiveness of physical mobility training programs

Functional status—All researchers reported improvements in functional status at the
completion of prospective studies except Yang et al (Table 1). However, Yang, et al not only
included a mixed mechanically ventilated population but also reported that the majority of
intervention exercises were limited to passive range of motion (23.7%).36 This is contrary to
a clinically homogenous tracheostomized population and reliance of active mobilization
techniques in the other interventional studies included in this integrated review,32:34:35.39
These noted limitations may explain the lack of improvement reported in the Yang et al
study. Researchers in the non-experimental, retrospective studies all reported improvements
in patient’s functional status and respiratory muscle status.37-39
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Weaning rate—There is marked heterogeneity in the reviewed ventilator-weaning rates, a
likely reflection of the variety of clinical indicators used to measure successful ventilator
liberation. Of the five researchers who reported on weaning rates, three indicated
improvements in ventilator liberation in mobilized patients.32:33:35 Yang et al reported no
differences in weaning rates or improvements in pulmonary mechanics, but again this study
has noted internal validity limitations.36 Chen et al also reported no differences in weaning
rates between groups but did report shorter hospitalizations and a significantly better one-
year survival rate (70%) in mobilized patients.34 However, in contrast to these results, the
retrospective research by Hill et al reported no one-year survival benefit.38

Pulmonary mechanics—Pulmonary mechanics, as measured by rapid shallow breathing
index (RSBI), maximal inspiratory pressure (Pl max), and maximal expiratory pressure
(PEmax), were used by several researchers as a surrogate indictor of improvements in
weaning status.32:35:36:39 Despite consistently reported and significant improvements in PI
max and PEmax after physical mobility training programs, this did not always translate into
statistical differences in weaning rates or duration.3® As such, RSBI has also been used to
monitor improvements in pulmonary mechanics and weaning progression with inconsistent
improvements. Martin et al reported statistically significant improvements (p = <0.001) in
RSBI at the time of discharge, with admission RSBI’s of 104 and discharge RSBI’s of 80.3°
In contrast, Yang, et al38 reported no statistically significant improvement in RSBI between
groups (treatment group 88.7 £ 53.9, control group 80.7 + 33.8, p=.42).

Hospital outcome—Patients who participated in physical mobility programs had shorter
hospital lengths of stay,33 lower mortality rates,32-33 and improved one-year survival rates.34
However, this finding was not consistent across all studies examining hospital outcomes
with Hill et al reporting no difference when patients first sat out of bed or stood between
those patients who survived and those who died.3” Authors attempting to measure hospital
outcomes relied on a medley of indicators, varying from hospital length of stay, discharge
disposition, and one-year survival rates.32-34.37

Discussion

Overview of findings

This integrative review of eight studies evaluates the strength of existing publications to
determine if active mobilization interventions in PMV patients improve physical function,
ventilator weaning rates, pulmonary mechanics, and clinical hospital outcomes. All but one
researcher reported improvements in functional status and shorter duration of mechanical
ventilation.36 However, persistent methodological limitations in the available body of
literature impair the ability to determine if improvements in ventilator liberation or mortality
were the result of improvements in pulmonary mechanics, or improvements in overall
functional status, or perhaps a combination of both.

Physical mobility program

This review of the literature has revealed that there has been little progress made toward the
identification of specific mobilization interventions, and lack of homogeneity in defining the
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mobility intervention, a persistent finding also noted in the previously published literature
review.26 Central to the development of beneficial mobility interventions is the availability
of reliable and valid instruments to isolate effects of mobilization in the PMV population.26
The Functional Independence Measure (FIM) and the Barthel Index (BI) are not only the
most frequently utilized measures to assess functional status in the articles included in this
integrative review they are also widely used clinically to monitor outcomes of rehabilitative
care world-wide.4344 However, there have been questions raised about the validity of these
measures in the PMV population.*® Recent attention has focused on the importance of using
standardized mobility outcomes and the development of new instruments to measure
functional outcomes in this challenging population. Researchers created The Function Status
Score for the ICU (FSS-ICU) to address the need for critical care population-specific
instruments. At this time, however, reliability and validity data are limited.*6 The limited
availability of mobilization research in the PMV population limits the ability to critically
evaluate the reliability and validity of mobility measure. Additional psychometric testing of
functional status instruments is needed to be able to identify specific mobility interventions
that result in the greatest improvements in functional status and discharge outcomes amongst
the PMV population.

Weaning rates

There is a noted lack of consistency in the operationalization of ventilator weaning rates in
this review, thus limiting the ability of clinicians to make broader conclusions. This
heterogeneity is not only problematic for inter-study comparisons of weaning status, but is
also perplexing when considering the NAMDRC published a consensus statement on
management of patients requiring prolonged mechanical ventilation in 2005. In this
consensus statement, the authors clearly define successful ventilator weaning in the PMV
population as complete liberation for mechanical ventilation, or the need for nocturnal non-
invasive ventilation only, for seven consecutive days.! All of the articles included in this
review were published in 2005 or later, making the consensus definition accessible for use in
ongoing research. Yet, only one researcher utilized the NAMDRC consensus definition.32 Of
note, only one study included in this integrated review was conducted in the United States,
which is also noted to be the oldest study included in this review.3° This is an indication that
the most recent research in mobilization of the PMV population is being conducted
internationally.3? It is possible that researchers outside the United States had not reached an
international consensus regarding U.S. guideline statements or that the studies were ongoing
prior to the definitions being published, thus limiting the application of the NAMDRC
definitions. Additionally, the seven-day ventilator-free criterion may prove problematic in
modern hospital practices where decreasing lengths of stay are the norm, and researchers
may not be able to ensure that their study subjects will remain hospitalized for seven
consecutive days post ventilator liberation.

The heterogeneity of weaning rates measures, coupled with the lack of established reliability
and validity of pulmonary mechanics in the PMV population, leaves clinicians with a
bedside management dilemma of what measure to rely upon as an indicator of success and
progression. Recent research of Taiwanese PMV patients has indicated that tidal volume (p
=.001) was the best predictor of liberation from prolonged ventilator weaning, while PI max
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and PEmax were not significant in predicting ventilator liberation (p= <0.055 and p=
<0.06).46 RSBI has been noted in the literature to be a poor predictor of successful ventilator
weaning in the PMV population.4” Consistent with this finding, Martin et al reports that only
63% of PMV patients in their study had RSBI’s of less than the established criterion
indicator of success, 105, at the time of successful ventilator weaning.3° Despite the frequent
use of RSBI’s in the PMV literature, inconsistent results raise a question of the utility of
rapid shallow breathing index as an indication of improvement in pulmonary mechanics in
the PMV population. As noted by Verceles et al,” additional psychometric testing is needed
to analyze the prognostic reliability and validity of RSBI trends in this population. The
relationship between improvements in pulmonary mechanics and differences in ventilator-
free hours remains unclear at this time.

Hospital outcomes

The multiparameter representation of hospital outcome is perhaps a reflection of the ethical
and moral quandary regarding what exactly constitutes a positive outcome in this complex
population with documented one-year mortality rates upwards of 52%.48 Health outcomes of
the PMV population are a research area where qualitative approaches could be highly
beneficial. Interviews and narrative from patients and family members may help to
conceptualize the health outcomes of this specific population and more fully define their
quality of life following termination of ventilator liberation attempts.

Gaps in the research and future directions

This integrative review of the literature has revealed that methodological and measurement
concerns persist in the literature regarding the effectiveness of mobilization therapies on
physical function, ventilator weaning rates, hospital outcomes in PMV patients. The non-
experimental studies were limited by the retrospective nature of the designs, thus lessening
the strength of the conclusions from the results.38:3942 Randomized control trials remain
very limited in number, with only three randomized control trials identified in the literature
review.33-35 The randomized control trials suffered from multiple threats to internal validity
including small sample sizes, lack of control over multiple co-morbidities, lack of group
equivalence, and reliance on outcome measures without proven reliability and validity.
These limitations raise concern over the statistical power necessary to detect between group
change. Analysis of the Sackett’s levels of evidence and available PEDro scores also
confirms the presence of methodological limitations in the published literature. Future
multisite, randomized control trials with robust sample sizes, and homogenous sample
populations are encouraged.

There is reliance on measures of pulmonary mechanics such as RSBI, Pl max, and PEmax in
the literature despite known limitations in this population. Future reliability and validity
testing of measures of pulmonary mechanics, or the development of new novel measures in
the PMV population is crucial. Overall, little progress has been made towards the definition
of a successful outcome in this challenging population. Consistent use of the NAMDRC
definitions of PMV and successful ventilator liberation will normalize sample populations
reducing threats to internal validity and help to improve research quality. Qualitative
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research to conceptualize and define meaningful health outcomes amongst the PMV
population is encouraged.

Finally, the lack of U.S. based research should be addressed. Only one study conducted in
the United States, which is also noted to be the oldest study included in this review, was
located for this review indicating that most recent research in this area is being conducted
internationally.3° The reasons for the lack of U.S. based research are not immediately clear.
It is possible that the paucity of U.S. based research is the indirect result of the
fragmentation of PMV across a largely private, single-specialty hospital system combined
with a complicated multipayer system.4® By comparison, Taiwan (the country that half of
the research studies included in this integrative review originated from) has a national health
insurance system®% and in July of 2000, implemented an integrated prospective payment
program to encourage integrated care of mechanically ventilated patients.>! The level of
organization that results from a national health insurance program and integrative payment
programs for respiratory failure and PMV patients results in facilitated access to streamlined
data, unlike what is available to researchers in the United States. Regardless of the reasons
for the paltry representation of U.S. based research, external validity concerns remain
regarding the generalizability of data from an international population to a U.S. population
secondary to cultural variations in health care delivery. Despite that challenges of the
fragmented, largely private hospital systems that prevail in the U.S. research is needed to
guide best care practices of this growing population.

This integrative review was limited by electronic database review of published literature and
did not include unpublished research including dissertations or gray literature. Additionally,
the author reviewed only studies published in English. With the known heavy representation
of international research, it is possible that high-quality research exists that is published in a
language other than English, and therefore does not appear in this review. The small number
of identified studies for this review is an additional limitation. The majority of published
reports identified in the literature search were case reports of limited methodological quality.
Every attempt was made to conduct a comprehensive search, including the assistance of an
experienced health-sciences librarian.

The reliance of The Functional Independence Measure, Barthel Index, and RSBI in the
sampled studies is a considerable limitation. Use of instruments with known reliability and
validity concerns affects the strength of the conclusions that can be drawn from the results.
The broader application of study results to clinical application is negatively impacted until
methodological advancements in instrumentation can be accomplished.

Conclusion

Based on the evaluation of these eight articles, mobilization may provide an outcome benefit
to PMV patients. Certainly, the researchers in these eight studies did not report adverse
outcomes, suggesting that mobilization activities are relatively safe interventions for PMV
patients. However, methodological rigor is lacking and further research is needed to identify
reliable and valid measures in this difficult patient population. The overall effectiveness of
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mobilization activities for the PMV population is difficult to establish at this time secondary
to persistent methodological limitations in the existing literature.
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Table 2

Characteristics of included studies.

Study design Number

Randomized control trials 3

Retrospective medical records review 3

Prospective cohort 1

Prospective, unknown design 1

Sample characteristics

Mean Sackett’s score 2.875 (1b-4)

Mean PEDro score 5 (4-6)

Mean sample size 90 + 63 subjects (27-190)

Age range 52-79 years

APACHE I1 baseline score range 11.5-21

APACHE Il - Acute Physiologic Assessment and Chronic Health Evaluation I1 score.

Heart Lung. Author manuscript; available in PMC 2019 November 24.
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