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Literature Review

Background

The number of older adults in the United States is pre-
dicted to increase from 43.1 million in 2012 to well over 
70 million by 2030, and older adults over the age of 85 
years will triple from 5.9 million in 2012 to 14.1 million 
in 2040 (Administration on Aging, 2012). One third of all 
hospitalized patients in the United States are over 65, and 
as the number of older adults grows, increased hospital 
utilization can be expected (Weiss & Elixhauser, 2014; 
Weiss, Elixhauser, & Andrews, 2006). Insufficient physi-
cal mobility such as ambulation during hospitalization is 
commonly reported. Promoting physical mobility has 
been defined as getting patients out of bed, including sit-
ting in a chair, toileting at bedside or bathroom, standing, 
and ambulating (Hoyer, Brotman, Chan, & Needham, 
2015). While the promotion of physical mobility is impor-
tant for all adult patients, people who are already frail, and 
older people are at greatest risk for sustaining muscle loss 
and weakness that could be long-lasting. Insufficient 
physical mobility during hospitalization is known to lead 
to a series of cascading, functional, decline-related prob-
lems including frailty, falls, complex hospital-to-home 
transitions, and death, even after controlling for illness 

severity and comorbidity (Brown, Friedkin, & Inouye, 
2004; Brown, Redden, Flood, & Allman, 2009; Brown, 
Roth et al., 2009; Cruz-Jentoft et al., 2010; Greysen, 
2016; Pedersen et al., 2013; Theou et al., 2016; Zisberg & 
Syn-Hershko, 2016).

Hospitalized older adults with low physical mobility, 
such as ambulation, are 34 times more likely to die, and 
6 times more likely to be institutionalized compared 
with those who ambulate two or more times per day 
(Brown et al., 2004). These statistics are alarming con-
sidering that many hospitalized people are, in fact, older 
adults. Hospitalized older patients spend greater than 
80% of their time lying in bed and less than 43 min per 
day walking, despite being ambulatory upon admission 
(Brown, Redden et al., 2009). Insufficient physical 
mobility in hospitalized older patients increases the risk 
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for frailty and functional decline (Theou et al., 2016), 
further contributing to disability, morbidity, and mortal-
ity (Afilalo, 2011). Recovering from functional decline 
is challenging and can adversely impact older adults’ 
quality of life and transitions of care (Boltz, Capezuti, 
Shabbat, & Hall, 2010; Brown, Roth et al., 2009).

Regular physical mobility during hospitalization is 
critical to prevent functional decline and frailty (Zisberg, 
Shadmi, Gur-yaish, Tonkikh, & Sinoff, 2015; Zisberg & 
Syn-Hershko, 2016). Furthermore, there is consistent 
evidence that interventions to increase physical mobility 
are effective in reducing functional decline. Little is 
known about the feasibility of integrating these inter-
ventions into the hospital workflow to improve the 
physical mobility in adult patients (Ash et al., 2016; 
Engel, Tatebe, Alonzo, Mustille, & Rivera, 2013; 
Hastings, Sloane, Morey, Pavon, & Hoenig, 2014; King, 
Steege, Winsor, VanDenbergh, & Brown, 2016; Kosse, 
Dutmer, Dasenbrock, Bauer, & Lamoth, 2013; Wood 
et al., 2014).

Promoting physical mobility in hospitalized older 
patients is considered routine nursing care (Doenges, 
Moorhouse, & Murr, 2014). However, studies confirm 
that insufficient physical mobility is common (Zisberg 
& Syn-Hershko, 2016) and that patients are not ade-
quately involved in decisions about their hospital care 
specific to promote physical mobility including ambula-
tion (Fisher, Graham, Ottenbacher, Deer, & Ostir, 2016; 
Greysen, 2016). Recent literature about the effective-
ness of mobility programs shows promise; yet, there is a 
lack of synthesized information that describes hospital-
based programs to improve mobility in hospitalized 
adults, and the best-practice methods to measure mobil-
ity remain unknown. Thus, this gap in knowledge is 
addressed by conducting a scoping review to address 
and inform current practice. The purpose of this scoping 
review is to (a) describe hospital-based programs to 
improve mobility in hospitalized adults and (b) deter-
mine the methods to measure mobility.

Method

Design

In the spirit of evidence-based clinical practice, clini-
cians are interested in the selection of optimal interven-
tions/treatments for their patients to overcome the 
apparent gaps in care (Guyatt, Rennie, Meade, & Cook, 
2015). Accordingly, we conducted a scoping review to 
examine hospital-based programs to improve physical 
mobility in hospitalized adults; and explored what meth-
ods are used to measure physical mobility when pro-
grams to improve physical mobility have been 
implemented in the acute-care hospital setting for adults/
older adults. This scoping review synthesis method will 
allow us to explore the broad topic of physical activity/
mobility programs and enable knowledge transfer from 
all study types and gray literature to clinicians of all 

disciplines working in the acute care hospital setting 
seeking to promote the physical mobility of hospitalized 
adult/older adult patients. Akin to the systematic review 
methodology, the scoping review methodology is con-
sidered a rigorous and systematic approach to knowl-
edge synthesis. Scoping reviews differ from systematic 
reviews in several ways (Arksey & O’Malley, 2005).

In scoping reviews, the research question is usually 
more broadly defined, and the inclusion/exclusion crite-
ria are developed post hoc at the study selection stage, in 
contrast with systematic reviews, where the question is 
highly specific and the inclusion/exclusion criteria are 
developed a priori or at the protocol stage. Scoping 
reviews include all study types and “chart” the data 
based on themes and key issues (The Joanna Briggs 
Institute, 2015). However, scoping reviews do not 
include a quality assessment of the studies. Systematic 
reviews traditionally include specific study types with 
the goal to synthesize and aggregate quantitative study 
findings. To conduct the scoping review, we used the 
6-step framework developed by Arksey and O’Malley 
and advanced by Levac, Colquhoun, and O’Brien 
(2010). The framework includes (a) identifying the 
research question; (b) identifying relevant literature; (c) 
study selection; (d) charting the data; (e) collating, sum-
marizing, and reporting the articles; and (f) consulting 
and translating knowledge (Arksey & O’Malley, 2005).

Search Strategy

A university librarian assisted the search of databases 
CINHAL, JBIMSR, Cochrane, PsychInfo, Web of 
Science, and PubMed (Morris, Boruff, & Gore, 2016). 
The researchers and librarian jointly decided the search 
terms: Early ambulation and nurs*, and adults, and hos-
pitalization, physical mobility AND hospitalized older 
adults. Reference lists of articles were reviewed to iden-
tify additional references (snowball method), resulting 
in a total of 1,128 studies, plus 5 conference proceedings 
and 20 dissertations. All conference proceedings were 
abstracts with full manuscripts published and, thus, were 
duplicates of articles previously reviewed by authors. 
The following criteria were utilized for this scoping 
review: types of studies, population and setting, and out-
come measures. Of the dissertations reviewed, none met 
inclusion criteria for this scoping review.

Types of studies. In recognizing the complexities and 
human factors inherent in the hospital setting and, in 
particular, in conducting research in this space (Catch-
pole, 2013; Ebright, Patterson, Chalko, & Render, 2003; 
Lehman, 2009), we included all study types including 
quality improvement (QI) projects, pilot studies, ran-
domized control trials, and quantitative descriptive stud-
ies, and gray literature. We did not limit the geographic 
area and included studies if they met our inclusion/
exclusion criteria. We excluded literature reviews 
because, while they provided a summary of the state of 
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knowledge and science on this subject, we sought to 
examine primary studies and not secondary sources.

Population and setting. Adult patients (ages 60 and over) 
admitted to an acute care hospital, and in intensive care 
and non-intensive care settings, were included. If studies 
included younger adults, we examined the sample to 
ensure that at least 40% of the population were 60 and 
older. This approach was described in one study as a fea-
sible means of including studies when a subsample of 
the population meets inclusion criteria. Other authors 
used 95% as their age group inclusion criteria for sys-
tematic reviews (de Morton, Keating, & Jeffs, 2007). 
Some investigators studied “adults” but the majority of 
the sample was, in fact, older adults. Our target popula-
tion is older adults. The studies that implemented pro-
grams to promote physical mobility (even if older people 
are the target) are usually implemented on hospital units 
that have both “adults” and “older adult” patients. The 
physiological age of a person can be higher or lower 
than their chronological age, because aging is not only 
limited to time, but is, in fact, a complex process with 
multiple causes.

Classification of adult status can be variable. We 
found one source that classified 18 to 35 as young adults, 
36 to 55 as middle-aged adults, and 55+ as older adults 
(Petry, 2002). Orkaby et al. (2018) examined frailty and 
arterial stiffness in community-dwelling older adults 
that targeted ⩾60 years of age. The Centers for Disease 
Control and Prevention (CDC, 2015) classifies people 
aged 65+ as older adults based on Medicare eligibility. 
Yet, the United Nations and the World Health 
Organization (WHO) accept older adults as 60+ (WHO, 
2002; United Nations, 2015). Advanced age and even a 
more recent term, oldest old, are found in the literature 
referring to those over 80+ in other countries (WHO, 
1999; Rodondi, Chevallet, & Rizzoli, 2012). We chose 
to limit our search to adults aged 60 and older based on 
the physiological impact of physical immobility on the 
hospitalized individual such as decubiti, decreased mus-
culoskeletal function, falls, functional decline, and so on 
and to capture a broader array of studies. Malhotra, 
Chan, Alay, Ma, and Saito (2016) compared studies 
from 1995 to 2015 of life expectancy estimates based on 
inactive health states for age 60 and age 65 groups. 
While the focus of their study was gender gaps in life 
expectancy based on activity/inactivity, the 60 and 65 
age groups both experienced negative results of decline 
in their summary of the literature.

Outcome measures. We included only those studies (in 
English) that identified outcome measures or variables 
related to the utilization of a program, tool, or mecha-
nism for measuring physical mobility or activity. For 
example, we included nurse-led, physical therapy-led, 
and multidisciplinary-led programs to improve physical 
mobility in this population. Because researchers are 
interested in a variety of outcome measures, we included 

all the outcome measures captured by the studies that 
matched our review criteria.

Studies conducted in rehabilitation hospitals were 
excluded because (a) such settings focus much of the 
patient’s time on activities designed to return function, 
physical mobility, and independence using rehabilitation 
teams; and (b) barriers to promoting physical mobility 
are uniquely different. Setting the age group to 65 or 
older would have resulted in only 9 studies included in 
this review, and limiting our review to studies that tar-
geted 95 to 100% of our selected age group of ⩾60 
years of age would have resulted in 24 studies. As the 
value of early mobilization has been extensively reported 
in the literature, and care of patients needs to be consis-
tent across the age continuum, we defined our targeted 
population of older adults as age 60 and older.

Selection Process

Reviewers (n = 4) independently began the process of 
identification and selection of relevant papers. The first 
reviewer used 5 databases (PubMed, CINAHL, Cochrane 
Review, Web of Science, and Google Scholar) and the 
second reviewer searched PubMed and CINAHL data-
bases. Two other independent reviewers searched addi-
tional databases once terms were identified and agreed 
upon: JBIMSR, Cochrane, and PsychInfo. Web of 
Science and PubMed identified the same number of arti-
cles (N = 187). We also searched gray literature such as 
conference proceedings, and ProQuest Dissertations and 
Theses (N = 6,170). Conference proceedings were sum-
maries of published research that were already included 
in this article. The ProQuest Dissertations and Theses 
using the search terms “physical mobility and hospital-
ized older adults” provided 5 articles relevant to this 
review. Titles and abstracts were screened by all review-
ers for relevance and duplicates removed, resulting in the 
exclusion of 245 articles. To be included, research arti-
cles had to be published in the last 20 years, written in 
English, and retrievable in full text (see Figure 1). If 
there was a question or disagreement in the inclusion 
search, the reviewers ask the questions: (a) Did the 
papers include only adults? (b) If adults were the target 
population, were at least 40% of the adults 60 years or 
older? (c) Did the papers identify a physical mobility 
program? (d) Were outcomes identified? and (e) Was 
there an identifiable measurement for physical mobility 
or physical activity? Given that, in the last 10 years, a 
variety of technology has been used in research (e.g., 
actigraphy devices, Fitbit, and smartphones) to measure 
physical activity, our rationale for including articles 
within the 10-year framework is in line with standard lit-
erature searches. However, we expanded the search to 20 
years to ensure we captured relevant older studies. Only 
articles that examined the outcomes of programs to 
improve physical activity in hospitalized adults (age 60 
and older) were included, resulting in 26 articles that 
were examined for this scoping review.
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Results

Different Meanings for Mobility

During the review of the literature, it became evident 
that the term mobility was frequently utilized in a variety 
of ways, making synthesis of the literature difficult. For 
example, “mobility” has been used to describe the phys-
ical activities necessary to maintain the functional abil-
ity of a patient, including ambulation, range-of-motion, 
and strengthening exercises (Zisberg et al., 2011). 
Second, mobility has been used to describe the physical 
functional ability, meaning what the patient is actually 
able to do (Brown et al., 2004; Brown, Redden, et al., 
2009). Furthermore, mobility has been described in 
terms of levels of mobility, which is an attempt to quan-
tify the mobility. A low level of mobility has been 
described as inactivity such as bed rest, and sitting in the 
chair with purposeful physical exercises such as ambu-
lation either decreased, or absent (Brown et al., 2004; 
Pashikanti & Von Ah, 2012). A concept analysis found 
that the promotion of physical mobility is an “. . . inter-
disciplinary, goal-directed therapy to facilitate move-
ment and improve patient outcomes” (Amidei, 2012, p. 
80, emphasis added). The further clarification of con-
ceptual discrepancies and dissonance could give direc-
tions for further inquiry and perhaps positively influence 
interdisciplinary efforts to improve the mobility of hos-
pitalized older adults. For the purpose of this review, we 
will define the promotion of physical mobility as a 

process of getting patients out of bed, including sitting 
in a chair, toileting at bedside or bathroom, standing, and 
ambulating (Hoyer et al., 2015), with the purpose of pre-
venting functional decline. However, as we write the 
results of the study findings, we will use the terms that 
the authors of the studies have used.

Programs to improve physical mobility (physical 
activity) in the hospital setting were either implemented 
in intensive care units, or general inpatient units. We 
included one Cochrane systematic review (n = 1), which 
described exercise programs provided to older medical 
inpatients as their secondary objective. The following 
themes were noted in the included studies: nurse led/
driven (n = 6), physical therapy-led (n = 5), and interdis-
ciplinary or multidisciplinary-driven (n = 14) mobility 
programs.

Nurse-Driven Mobility Programs

The Association of Rehabilitation Nurses (ARN) advo-
cates for specialty nurses to take the lead in delivering 
evidence-based practice (EBP) and supportive technol-
ogy to deliver optimal patient care (Vaughn et al., 2016). 
All nurse-led studies incorporated a quantitative mea-
surement using pedometers, specific instruments for 
evaluation of outcomes, measures of milestones such as 
distance ambulated, or a novel protocol for measuring 
outcomes selected for their studies. The physical ther-
apy-led studies also used distance in feet, accelerometry, 
mobility scales, and measured muscle strength. The 

Figure 1. Prisma diagram.
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multidisciplinary teams utilized a variety of mobility 
scales, hospital mobility protocols, Activities of Daily 
Living (ADL), or a defined program (walking program 
for older hospitalized veterans [STRIDE]; Resource-
efficient mobility program [REMP]). Two studies incor-
porated Katz’s ADL as their measurement tool, and 
general Physical Therapy/Occupational Therapy (PT/
OT) activities for patients. Table 1 summarizes key fea-
tures of nurse-led studies.

Randomized clinical trial. Teodoro et al. (2016) utilized a 
pre/posttest randomized clinical trial (RCT) design with 
48 adults (mean age 63.3 +/–15.9 years). Ambulation 
was recorded using a pedometer measuring distance 
traveled in steps. There were 3 components to the ambu-
lation program: (a) An educational video for patients 
and family on the importance of walking, (b) Daily 
goals for walking were posted inside patient rooms, and 
(c) A walking reminder card was placed on patients’ 
overhead tables with reminders to STEP-UP. Comparing 
pretest number of steps, the ambulation group (experi-
mental group) increased in number of steps/hr counted 
for both posttest days compared with the control group.

Quasi-experimental. Drolet et al. (2013) developed a 
nurse-driven physical mobility protocol (Move to 
Improve) to increase the percentage of patients ambulat-
ing during their first 72 hr of hospitalization. While 
nurses took the lead, a team-based protocol (consisting 
of Registered Nurses [RN], advanced practice nurses, 
physical therapists, critical care pharmacists, respiratory 
therapists, and a critical care physician) used a physical 
mobility algorithm and gait belts. In addition, physical 
and respiratory therapists provided education regarding 
the mobilization of vented patients. Outcome measures 
included frequency and rates of ambulation before and 
after the intervention with distance measured for each 
patient’s ambulation efforts. Three months prior to 
implementation, only 6.2% of intensive care unit (ICU) 
patients and 15.5% of medical patients ambulated in the 
first 72 hr. Following implementation of the program, 
20.2% of ICU patients and 71.8% of medical patients 
ambulated within the first 72 hr. Study findings suggest 
that nurses may increase patient mobility when specific 
guidelines and support is present. Study limitation 
includes a small sample size (N = 42), and pre-post study 
design.

Padula, Hughes, and Baumhover (2009) conducted a 
nonequivalent control-group study to examine the out-
comes of a nurse-driven physical mobility protocol: The 
Geriatric Friendly Environment through Nursing 
Evaluation and Specific Interventions for Successful 
Healing (GENESIS) to improve functional status in 50 
hospitalized older adults age ⩾60. The physical mobil-
ity program consisted of nurse’s questioning any bed-
rest orders and directing a certified nurse assistant 
(CAN) to ambulate patients 3-to-4 times daily. The 
treatment group ambulated in the hall 2.7 days earlier 

and 3.12 times per day compared with the control group 
with 4.9 days (p = .007) and 2.44 times/day (p = NS). 
The treatment group had significantly shorter lengths of 
stay (LOS) of 4.96 days compared with 8.72 days for the 
control group (p < .001).

Prospective studies. Klein, Mulkey, Bena, and Albert 
(2015) conducted a two-group comparative design study 
in a neurologic ICU to determine if a structured, early 
mobilization protocol increased physical mobility and 
improved clinical and psychological outcomes. Data 
were collected 4 months pre- and post-intervention. The 
physical mobility protocol included (a) progressive 
mobility, (b) written physical mobility orders, and (c) a 
clinical nurse specialist to advocate for and assist with 
patient physical mobility. Noticeable outcomes from the 
program included an increased number of patients who 
could bear weight and pivot to a chair, with ambulation 
increasing from 21% in the pre-intervention group com-
pared with 41% in the post-intervention group. ICU 
length of stay decreased from 7.4 to 4.7 days (p < .001), 
and hospital LOS decreased from 15.2 to 10.2 days (p < 
.001). The pre/post study design at a single center was a 
limitation, however, a moderate sample size was consid-
ered a strength (Klein et al., 2015).

Pilot and QI studies. King et al. (2016) used a system-
based intervention (MOVIN) that consisted of five com-
ponents including (a) psychomotor skills training for 
nurses, (b) communication tools such as dry-erase 
boards for information sharing between nursing staff, (c) 
ambulation pathways with clearly defined distance 
markers, (d) ambulation resources, and (e) a positive 
ambulation culture. Chart audits were used to note the 
frequency and distance of patient ambulation. The 
results showed a statistically significant increase in 
ambulation occurrences (t = 4.18, p = .001) and total 
distance measured in feet that patients ambulated on 
their units (t = 2.75, p = .01). Clinically, this equated to 
a threefold increase in the distance ambulated (from 
12,175 feet per week to 30,218 feet during the interven-
tion phase of the study).

Dickinson, Tschannen, and Shever (2013) imple-
mented an early mobility protocol (“Moving and 
Grooving”) that used three principles: (a) evaluate 
patients for early mobilization at specific intervals 
within a day, (b) value even the smallest of efforts made 
by patients, and (c) recognize that poor tolerance for an 
activity is not a prediction for the rest of the patient care 
days. Pre- and post-implementation data were collected 
with significant improvements noted in four areas post-
implementation for intervention group versus controls: 
LOS, hospital days to ICU, ICU-LOS, and Braden Scale 
for Pressure Ulcer scores. The authors acknowledge that 
the outcome of interest (decreased incidence of pressure 
ulcers) was not achieved by early mobility. There was a 
noticeable increase (71%) in compliance rates for using 
the mobility protocol.
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PT-Driven Mobility Programs

For PT-driven mobility programs, we identified 6 arti-
cles (see Table 2). PT-led studies were defined as those 
studies where one or more authors were physical thera-
pists; the articles described themselves as PT-driven; or 
the program being evaluated was developed, monitored, 
and evaluated by physical therapists.

Randomized-controlled trial. Raymond et al. (2017) stud-
ied the effects of a high-intensity functional exercise 
(HIFE) group using an interdisciplinary mobility 
approach with participants 65 years and older (n = 468). 
The HIFE group consisted of group PT. Participants 
received a standing HIFE group three times weekly and 
individualized PT twice weekly. The control group was 
offered daily PT sessions with no group sessions. The 
outcome measures include the Elderly Mobility Scale, 
the Berg Balance Scale, gait speed, Timed Up and Go 
test, falls, and length of stay. Participants improved on 
all primary outcome measurements regardless of their 
group assignment. A significant difference between 
groups was only found for the Berg Balance Scale. 
Results show that group therapy combined with indi-
vidual PT could be as effective as individualized PT 
alone. The economic impact of physical therapist effi-
ciency was not measured.

Prospective, observational studies. Fisher et al. (2016) 
measured walking activity as the number of consecutive 
steps taken in a 24-hr period during a hospital stay mea-
sured by a dual-axis worn accelerometer. Their goal was 
to identify the number of steps walked as a threshold for 
readmission risk factors. They found a significant asso-
ciation between mean daily steps and 30-day hospital 
readmission and identified 475 steps as a possible 
threshold of minimal walking activity for a hospital 
admission. While this study did not develop, measure, or 
evaluate a new or existing program, the authors did 
focus on measuring walking with an accelerometer and 
determined sensitivity and specificity of number of con-
secutive steps as a predictor for hospital readmission.

The TEAM Study Investigators (2015) researched a 
current mobilization practice in an ICU setting and com-
pared functional recovery at 6 months post-discharge by 
measuring muscle strength. The authors did not introduce 
or evaluate a new program; instead, they recruited patients 
(n = 192) who were independently mobile prior to ICU 
admission, had been in the ICU <72 hr, had been on ven-
tilation for >24 hr with anticipation of at least an addi-
tional 48 hr more on ventilation. Early mobilization was 
defined as any active exercise where the patient could 
assist using their own muscle strength. Only 12% (n = 26) 
of patients actually walked during their hospitalization. 
The ICU mobility scale was used to rank patients. 
Investigators noted barriers to early mobilization and cor-
related mobility with survival at 90-day post-discharge. 
The TEAM investigators study focused on invasively 

ventilated patients in several ICU settings where PT is the 
standard of care and a multidisciplinary approach has 
been in place for several decades. While this study was 
included in the review, it was impossible to ascertain what 
percentage of patients were actually 60+ years of age. 
Patients ages ranged from 42.2 to 73.8 years. Because the 
setting was ICU, it may be ethically challenging to offer a 
program to only one age group when all patients may be 
at risk for similar complications that may result from 
inactivity or delayed physical mobility.

QI studies. The two QI studies varied in approach, 
design, measurement of mobility, and outcomes mea-
sured with a central focus on adults in the ICU setting. 
Using a 9-month retrospective analysis of a QI project at 
one site, Engel, Tatebe, et al. (2013) noted an increase in 
the number of patients receiving PT in the ICU. With an 
emphasis on early mobility, the research team estab-
lished a collaborative early mobilization team of profes-
sionals (interprofessional/multidisciplinary: respiratory 
therapist, RNs, physicians, physical therapist). Physical 
therapists created guidelines based on individualized 
patient assessments, and the early mobilization team 
was tasked with adhering to collaborative practices, 
communication, and identification of barriers during the 
patients’ ICU stay. The results of this program showed 
statistical significance in the days for visit by a physical 
therapist—a decrease from 3 days for initial evaluation 
to 1 day (z = −5.97, p < .001); functional improvement 
increased from 40 feet (pre-intervention) to 140 feet 
walked (post-intervention; z = −3.132, p = .002); and 
overall hospital LOS decreased from 24.5 days to 16 
days (z = −2.45, p = .014). Percentage of patients report-
ing satisfaction with their care increased along with sig-
nificant increase in the number of ambulatory patients 
overall, from 43% the previous year to 50% during the 
intervention period (χ2 = 8.23, df = 1, p = .004).

Engel, Needham, Morris, and Gropper (2013) chose 
the Plan-Do-Study-Act framework for their three-site 
ICU early mobilization QI project. Their project investi-
gated whether early PT in the ICU patient was practical 
and safe, and if a protocol-driven mobility plan would 
have an impact on practice patterns. Results revealed 
that not only did the number of patients receiving PT or 
OT increase from 70% to 93%, the mean number of 
treatments increased from 1 to 7 during the QI project 
period. Direct patient total costs were reduced by 
US$504,789 compared with the usual care group. An 
interprofessional (multidisciplinary) mobility team was 
directed and led by the lead physical therapist. A full-
time mobility technician position was developed as part 
of the ongoing progression of their program.

Multidisciplinary-Driven Mobility Programs

Multidisciplinary studies were defined as those that 
included 3 or more professionals of the healthcare team 
(nurses, physicians, PT, and CNAs). These studies could be 
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“led” by any one person on the team, but the overall focus 
was a team approach to assessing, supporting, and evaluat-
ing patient mobility. A total of 14 studies are included in 
this section of the scoping review (see Table 3).

RCT. Four RCT articles were examined. Bummel et al. 
(2014) chose a 3 group RCT to examine the feasibility 
of integrating cognitive therapy with early PT as part of 
a mobility program. Patients were recruited from both 
Medical and Surgical ICUs and divided into three 
groups: usual care (n = 22), PT/OT only (n = 22), cogni-
tive therapy with early PT/OT (n = 43). Their demon-
stration study established feasibility and safety of 
combining cognitive therapy with early PT/OT mobility. 
Limited sample size revealed insufficient power to 
detect any clinically meaningful changes in 3-month 
follow-up evaluations or to be able to draw generaliz-
able conclusions.

Brown, Foley, and Lowman (2016) used a single 
blind randomized control approach to examine the out-
comes of an interdisciplinary mobility program with a 
behavioral approach on post-hospitalization function 
and community mobility. In this study, 100 patients aged 
65 and older were randomly assigned to the control 
group or the study group. Mobility program participants 
were ambulated up to twice daily, and a behavioral strat-
egy was implemented to encourage activity. Control 
group participants were ambulated twice daily with no 
behavioral encouragement. Changes in ADLs were self-
reported using the University of Alabama at Birmingham 
Study of Aging Life-Space Assessment (LSA). At 
1-month post-hospitalization, LSA scores were signifi-
cantly higher in the treatment group, indicating higher 
levels of ADLs. Study findings show that mobility pro-
grams with a behavioral component may increase ADL 
levels post-hospitalization. A predominantly male, vet-
eran population was a limitation.

Schaller et al. (2016) incorporated a three country, 
five university hospital, assessor-blinded, randomized 
control trial (two groups stratified by Glasgow Coma 
Scale [GCS] scores ⩽8 or >8) to test if early mobiliza-
tion contributes to improved mobility, decreased ICU 
LOS, and increased functional status at time of hospital 
discharge. This double-blinded study included measure-
ments for GCS; Acute Physiology and Chronic Health 
Evaluation (APACHE II); sedation and awakening tri-
als; spontaneous breathing trials; screening for arousal, 
delirium, and pain; and early enteral feedings. In addi-
tion, patient physiologic data, LOS on SICU, hospital 
LOS, in-hospital mortality, 3-month mortality, and dis-
charge disposition were also measured. The control 
group received standard of care practice for mobiliza-
tion and PT. The two-part intervention included a mobi-
lization goal (as identified on early morning rounds) and 
goal implementation for all shifts by interprofessional 
closed-loop communication. A facilitator worked with 
the interprofessional clinical team each day to determine 

mobility goals. Complete mobility independence was 
reported in 59% of the intervention group, compared 
with 35% of the control group at the time of hospital 
discharge. The overall findings noted a statistically sig-
nificant improvement in functional status in patients 
enrolled in the intervention group (p = .009), with 
shorter time in the SICU, 5 days compared with 7 days 
for control group, 95% confidence interval (CI) = [–4, 
–1], p = .0006, and a more desirable discharge position 
to home (p = .0007). Mortality before hospital discharge 
and 3 months after hospital discharge did not differ sig-
nificantly between the two groups (p = .09 and .35, 
respectively). Limitations include the physicians not 
being blinded to patient group assignment, inability to 
generalize to other non-ICU settings, and differing stan-
dard of care protocols for the control group based on the 
hospital site.

Schweickert et al. (2009) focused on critically ill ICU 
patients who were sedated to ask if PT/OT after sedation 
interruption would improve functional outcomes. 
Functional status was defined as the ability to perform 
six activities of daily living and to be able to walk inde-
pendently. Using an RCT design, the intervention group 
was more likely to return to functional status compared 
with the control group, p = .02; odds ratio (OR) = 2.7; 
95% CI = [1.2, 6.1], had shorter duration of sedation 
(mean 2.0 days vs. 4.0 days, p = .02), and more ventila-
tor-free days (23.5 days vs. 21.1 days, p = .05).

Quasi-experimental (Nonrandomized). Inouye et al. 
(1999) determined that a prospective, controlled clinical 
trial using one intervention and two usual-care (control) 
units at a hospital without random assignment of partici-
pants was the best design given clinical limitations of 
available beds for the chosen units. As an alternative to 
randomization, they chose an individual matching strat-
egy for baseline comparability of relevant risk factors 
for delirium: cognitive impairment, sleep deprivation, 
immobility, visual impairment, hearing impairment, and 
dehydration. The aim of their study was to compare the 
effectiveness of a multicomponent strategy, the Elder 
Life Program, for reducing the risk of delirium, which 
includes early mobilization three times a day. This pro-
gram trained an interdisciplinary team comprised of a 
geriatric-specialist nurse, 2 specially trained Elder Life 
specialists, a certified therapeutic-recreation specialist, a 
PT consultant, a geriatrician, and trained volunteers (not 
specified). The control group received usual care by 
physicians, nurses, and support staff (e.g., PT, pharma-
cists, and nutritionists). Outcome measures for reassess-
ment were change in orientation score, change in rate of 
sedative drug use for sleep, change in ADL score, early 
correction of vision, change in Whisper test, and change 
in ratio of blood urea nitrogen to creatinine. The results 
of the study indicated that the intervention group experi-
enced less episodes of delirium, had higher ADL scores, 
and trended higher on the Whisper test. Costs per patient 
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for this program were US$327 per intervention-group 
patient versus US$6,341 per case of delirium (control, 
usual care group). The binary outcome of interest was 
delirium, with mobility as one of six measured vari-
ables. Limitations of the study were nonrandomization 
of patients, possible contamination effect between the 
two groups, Hawthorne effect, and cross-over between 
providers caring for patients in both groups.

Prospective, observational cohort studies. Mah, Staff, 
Fichandler, and Butler (2013) conducted a prospective 
descriptive study with a sample of 59 participants, with 
28 in the intervention and 31 in the historical control 
group to determine the effectiveness of a team-based, 
resource-efficient mobility program (REMP) to improve 
the mobility of hospitalized patients. In addition, the 
effectiveness of the REMP program to improve the unit-
based processes to promote mobility was examined. 
Prospective and retrospective chart audits were done. 
This program consisted of regular functional assess-
ments, and safe physical activity. The REMP team mem-
bers include the bedside nurse, respiratory and physical 
therapists, and a PT aide. A functional assessment was 
performed by the REMP physical therapist within 48 hr 
of admission. Daily rounds were conducted with the 
REMP team, and mobility recommendations were dis-
cussed during multidisciplinary team meetings. Both 
intervention and control group improved in function. 
However, more REMP patients had significantly 
improved sitting balance at discharge compared with the 
control group (75% vs. 36.7%, p < .008). Study limita-
tions included a small sample size (n = 59), and the use 
of medications not quantified for comparison in the con-
trol group.

Retrospective cohort study. Darragh, Shiyko, Margulis, 
and Campo (2014) examined 1,292 patients’ electronic 
medical records (EMR) to compare those receiving the 
intervention (safe patient handling and mobility 
[SPHM]) to those who did not (no-SPHM group). It was 
determined that patients who received inpatient rehabili-
tation services achieved modified independence in self-
care compared with those without safe patient handling 
and mobility program services. Outcome measures were 
analyzed for age, LOS, diagnostic codes, and mobility. 
Using the Functional Independent Measurement (FIM) 
with interrater and test-retest reliability = .95 and inter-
nal consistency = .88-.97 categories, a mobility subscale 
was used that defined mobility as the total of two loco-
motion (walk/wheelchair and stairs) and three transfer 
items (bed/chair/wheelchair, toilet, and tub/shower). 
Comparing both groups, there was a statistically signifi-
cant difference in self-care FIM at admission, No-SPHM 
= 23.95 (6.55); SPHM = 25.76 (6.19), p < .001, and LOS 
was nearly 2 days shorter for the intervention (SPHM) 
group (p < .007). There was no difference in mobility 
scores at admission or self-care FIM at discharge, which 

the authors recognize has both statistical implications as 
well as study limitations in the use of the FIM as their 
main outcome measure. The FIM is sensitive to incon-
sistent or inaccurate scoring and may not represent a 
patient’s true performance ability.

Descriptive, mixed methods. Tousignant-Laflamme et al. 
(2015) explored the feasibility (qualitative component) 
of adding PT services to an Emergency Department 
(ED). Their research question evaluates the potential 
clinical value of using PT services along with nursing 
staff as a mechanism of preventing immobilization syn-
drome (IS) in older adults with at least one sign of 
impaired mobility. Nurses identified eligible patients 
and PT made rounds in the ED 2 to 3 times a day during 
normal business hours to develop individualized inter-
vention plans as the patient was being treated for pri-
mary visit. Between 30 and 40 min was provided for 
each eligible patient. If the patient was admitted to the 
hospital, they received an additional 1 to 2 visits depend-
ing on the length of their stay. Chart reviews were ana-
lyzed for barriers and facilitators using content analysis. 
Feasibility of the program was measured by access to 
patients, percentage of patients who met eligibility crite-
ria, and acceptability of the interventions. ED personnel 
(nurses, physicians, and PT staff) were further inter-
viewed to determine facilitators and barriers. With the 
small sample size (n = 20), of those who received the ED 
intervention and were admitted to the hospital, none of 
the patients developed IS. Two patients developed IS 
during their hospital stay but had not received the ED 
intervention. The authors determined that there is feasi-
bility for an ED intervention to prevent IS, but only 11% 
of the ED eligibility patients would qualify for those 
services.

QI/EBP/clinical demonstration projects. Using a prospec-
tive consecutive case series design, Azuh et al. (2016) 
developed a 5-point mobility scale and created a mobil-
ity team that focused on skin-care prevention, and 
mobility. The team was comprised of nurses, rehabilita-
tion specialists (PT/OT), and a patient mobility assis-
tant. Data compared with 2 years earlier of 3,233 patients 
enrolled from the MICU noted a significant decrease 
from 9.2% to 6.2% in hospital-acquired pressure ulcers 
(p = .0405), hospital readmissions were significantly 
decreased from 17.1% to 11.5% (p = .0010), mean 
MICU LOS decreased from 11.7 to 10.7 days (not statis-
tically significant, but has clinical implications in costs 
to patient and hospital) while ventilator-associated 
pneumonia rates did not decrease. Hospital readmis-
sions also decreased by 33% for those who participated 
in the mobility program. From a qualitative perspective, 
97% of the patients were satisfied with the mobility pro-
gram and their interactions with the mobility team. The 
authors demonstrated that their mobility program was 
more cost-effective than the standard hospital PT model. 
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While mobility levels were recorded and interventions 
designed for each level, mobility was not quantified by 
the number of steps, distance covered, or amount of time 
walking independently.

Hoyer et al. (2016) used SQUIRE guidelines for their 
prospective QI project to promote early mobility in the 
ICU setting. Their goal was to mobilize patients 3 times 
a day, quantify and document patient’s mobility, increase 
mobility through daily goal-setting, and standardize 
descriptions of patient mobility. Their multidisciplinary 
approach involved stakeholders comprised of nurses, 
physicians, rehabilitation therapists, and administrators. 
Results of their study revealed shorter LOS during the 
intervention period compared with the time period 
before implementation (3 vs. 4 days, p ≤ .001). The per-
cent of patients who were ambulated increased from 
60% to 78% (p = .001), and the percent of patients who 
improved in their mobility scores also increased signifi-
cantly from 26% to 48% (p < .001).

Using formative and summative program evaluation, 
Kram, DiBartolo, Hinderer, and Jones (2015) described 
the ABCDE (awakening, breathing, coordination, delir-
ium monitoring, and early mobility) bundle as an evi-
dence-based, multidisciplinary method for decreasing 
hospital LOS, decreasing duration of mechanical ventila-
tion, decreasing delirium prevalence, and decreasing 
healthcare costs. The authors examined the feasibility of 
implementing the ABCDE bundle in three rural hospital, 
general adult ICU settings. RNs performed an early 
mobility safety screening on all patients daily after mul-
tiple educational sessions were conducted for nursing, 
respiratory therapy, and rehabilitation staff. Post-bundle 
ICU and hospital LOS were decreased overall. Costs to 
the hospital were quantified based on a decrease in 1.8 
days with a potential savings of US$2,156 per patient and 
US$700 per patient per ventilator-free days. Statistical 
significance was not noted in the ventilator-free days, but 
clinical significance has broader implications for patients, 
acuity levels, and daily costs to patient and hospital. Early 
mobility measurement was not described.

Messer, Comer, and Forst (2015) explored the intro-
duction of an educational intervention for nurses where 
the ABCDE bundle mobility protocol was to be imple-
mented in a medical-surgical unit that did not have a cul-
ture of early mobilization of patients. While the targeted 
population under study was nurses (n = 41), chart reviews 
were conducted 3 weeks before and 3 weeks after the edu-
cational intervention to note behavioral practice changes. 
Before the educational intervention, few patients (n = 75) 
were ambulated (8%), none were dangled with the major-
ity documented as assisted up to a chair (36%). Post-
educational intervention, there was an increase in overall 
mobility (p = .04) with more documented dangling (13%, 
p = .01), less ambulating (6%, p = .34), and more up to 
chair (45%, p = .20) events recorded. While nurses’ 
knowledge was significantly increased based on pre- and 
posttest scores, this did not translate to a change in the 
culture of the unit due to perceptions of time constraints 

and lack of experience in mobilization. A year after the 
study, additional staff were hired and trained to fill the 
role of mobility technicians.

Wood et al. (2014) evaluated a mobility program 
using a QI process that used a certified nurse assistant 
(CNA) as a mobility aide to promote mobility in hospi-
talized older adults. The primary role of the mobility 
aide included reviewing mobility orders, assisting and 
supervising 3 activity sessions daily, and meeting with 
physical therapists to discuss patient progress and needs. 
A total of 521 patients participated in the program. On 
average, patients participated in 1.74 (SD 0.34) activity 
sessions daily. Of all patients that participated, 87.7% 
participated in 2 daily sessions. Outcomes of this pro-
gram included a decrease in the number of patient falls, 
pressure ulcers, and 30-day readmissions. After initia-
tion of the mobility protocol, the average unit fall rate 
was reduced from 4.33 to 3.33. Mean readmission rates 
decreased from 19.7% to 17.3%. The large heteroge-
neous sample was a strength of this study. Limitations 
included the study design as a QI project, and compro-
mised intervention fidelity related to lack of consistent, 
daily mobility aide presence.

Hastings et al. (2014) implemented a supervised 
walking program for older hospitalized veterans 
(STRIDE) to optimize physical function (Hastings et al., 
2014). This QI project compared the STRIDE program 
with usual care. The STRIDE program consists of (a) 
physical therapist assessment within 24 hr of admission, 
(b) supervised ambulation for safety and completion of 
program activities, (c) patient education regarding the 
importance of ambulation, and (d) verbal motivation and 
encouragement. A total of 92 participants was included 
in the study, with 35 in the control group. The goal for 
participants was to engage in at least 20 min of super-
vised walking daily. STRIDE therapists followed estab-
lished mobility protocols, offered rest breaks, monitored 
vital signs of the participants, and worked closely with 
the primary nurse to determine the best time for ambula-
tion. Overall, 92% of STRIDE participants were able to 
be discharged home rather than to a skilled nursing facil-
ity compared with 74% of patients in the control group. 
Median length of stay of the participants was 4.7 days 
versus 5.7 days for the control group. Readmission rates 
and 30-day emergency room visits were not significantly 
different between the two groups (Hastings et al., 2014)

Discussion

The aim of this scoping review was to summarize hospi-
tal-based programs to improve mobility in hospitalized 
adults, and determine the methods used to measure 
physical mobility. These themes were deemed as rele-
vant for this article and as noted by Crane (2017), one 
barrier noted by nurses in implementing physical mobil-
ity protocols or programs is the unavailability of PT staff 
once an initial assessment was performed.
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The findings of this scoping review indicated that 
nurses, physicians, and therapists have all been engaged 
in programs designed to improve mobility (Fisher 
et al., 2016; King et al., 2016; Pashikanti & Von Ah, 
2012; Pedersen et al., 2013; Zisberg & Syn-Hershko, 
2016). Key findings from the mobility studies con-
clude that multidisciplinary team-based mobility pro-
grams/protocols and algorithms with behavioral 
change approaches were effective in improving the 
occurrence and distance ambulated (Drolet et al., 2013; 
King et al., 2016; Klein et al., 2015; Padula et al., 
2009). Inherent in the many mobility programs is the 
involvement of bedside nurses. For example, bedside 
nurses were able to question bed-rest orders as part of 
a mobility program (King et al., 2016). Klein et al. 
(2015) found that a Clinical Nurse Specialist advo-
cated for the mobility needs of patients and that bed-
side nurses are in a key position to coordinate 
team-based patient care so that mobility is promoted.

A weak study design is one of the major shortcom-
ings of many of the studies. In the nurse-driven mobil-
ity and PT-driven studies, there was only one randomized 
controlled trial found through the literature search for 
each discipline (Raymond et al., 2017; Teodoro et al., 
2016). There were 4 RCTs within the multidisciplinary-
driven studies. One could argue that with so many pro-
grams all pointing to a similar end, having a randomized 
controlled design to study the improvement of mobility 
in hospitalized older adults is challenging and may not 
be essential to demonstrating that early mobility is 
effective, but that mobility programs need to be inte-
grated into all patient aspects of care with consistent 
measurements established for quantity and quality of 
mobility efforts.

Another weakness is the limited use of more accurate 
ways of measuring ambulation. Only one nurse-driven 
study used pedometers and step counts (Teodoro et al., 
2016), in contrast with the other nurse-driven studies that 
used chart audits to measure the timeliness, frequency, 
and distance of mobility (Dickinson et al., 2013; Drolet 
et al., 2013; King et al., 2016; Klein et al., 2015; Padula 
et al., 2009). Using accelerometer technology could pro-
vide a more robust measurement of the distance, fre-
quency, and timeliness of ambulation, which may also 
aid in comparative analysis across studies to determine 
the effectiveness of mobility programs and their compo-
nents. Underutilization of objective methods to measure 
physical activity could be due to high costs of accelerom-
eters, differing reliability and validity, challenges with 
placing accelerometers on the older patient, and loss of 
devices. Surprisingly, only one of the PT-driven mobility 
program studies used accelerometer technology to mea-
sure step counts in the study participants. None of the 
multidisciplinary-driven studies utilized or measured 
mobility using accelerometers, but, instead, focused on a 
variety of scales or measured activities and outcome 
measures. Reliable and objective measurement tools 
should be included in future study protocols.

With the rise in the number of older adults who will be 
hospitalized in the future, increasing PT/OT frequency 
per patient may not be sustainable, or cost-effective. 
Another concern in PT-driven mobility programs is that 
nurses may willingly or by necessity relinquish owner-
ship of the promotion of mobility, instead of collaborating 
with PT/OT who can provide expert guidance. In the 
nurse-driven mobility study by King et al. (2016), nursing 
staff behaviors and their perceptions shifted during the 
nurse-driven mobility program giving nurses a feeling of 
ownership for the promotion of mobility and feeling sup-
ported to promote mobility, which in turn improved the 
ambulation and a variety of other patient outcomes (King 
et al., 2016). A strength of the PT-led mobility studies was 
that findings corroborated the promotion of mobility as a 
priority that requires time and care coordination.

The relationship between mobility programs and 
increased mobility, and the improvement of functional out-
comes of patients was a key focus of the multidisciplinary-
driven mobility program studies (Azuh et al., 2016; Brown 
et al., 2016; Darragh et al., 2014; Inouye et al., 1999; Mah 
et al., 2013; Messer et al., 2015; Schaller et al., 2016; 
Schweickert et al., 2009). Furthermore, the effect of 
increased mobility on falls and other adverse health out-
comes was a secondary focus (Brown et al., 2016; Hoyer 
et al., 2016; Leditschke et al., 2012; Tousignant-Laflamme 
et al., 2015; Wood et al., 2014). Similarly, several nurse-
led, PT-led, and multidisciplinary-led studies all considered 
the impact of mobilization on healthcare utilization (Azuh 
et al., 2016; Darragh et al., 2014; Kram et al., 2015; Schaller 
et al., 2016; Wood et al., 2014). Multidisciplinary collabo-
ration necessary to promote mobility was also examined 
across disciplines, including staff knowledge and attitudes 
toward mobilization, and potential staff barriers (Azuh 
et al., 2016; Messer et al., 2015).

One important theme throughout the literature is that 
effectively promoting regular mobility in hospitalized 
older adults is a team effort that requires collaboration 
among disciplines, and a structured, organized, and pur-
poseful approach. Multidisciplinary mobility programs 
used various processes and algorithms as a way to pro-
mote early and regular mobility by delineating the spe-
cific roles of nurses, physical therapists, and physicians 
in the promotion of mobility. Notably, a standard geriat-
ric-specific guideline for promoting mobility was not 
utilized in the reviewed literature, which could explain 
the wide variations across studies making synthesis of 
the findings challenging. However, the literature does 
show that the implementation of protocols designed to 
improve the early and regular implementation of physi-
cal mobility activities were shown to improve the health 
outcomes of hospitalized older people, and to have a 
positive impact on reducing costs associated with health-
care utilization, including hospital LOS. Yet, less is 
known about which specific multidisciplinary compo-
nents are responsible for the achievement of these posi-
tive patient outcomes. While more inquiry is needed, 
mobility protocols may provide clear guidance to nurses 
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on the type, frequency, and amount of mobility patients 
should receive during hospitalization (de Morton et al., 
2007). Also, the presence of a mobility program may 
foster interdisciplinary communication and bring role 
clarification to the interacting disciplines (King et al., 
2016). Mobility programs with a specific role-delineated 
protocol may give nurses “permission” to question bed-
rest orders and take steps to provide mobility activities 
to the patient (Drolet et al., 2013; Padula et al., 2009; 
Pashikanti & Von Ah, 2012).

Conclusion

Maintaining physical function during hospitalization is 
known to prevent functional decline and frailty. A stan-
dardized mobility program using multiple disciplines 
and accurate monitoring and documentation of patient 
activity could be one way for hospitals to combat the 
adverse effects that can be present with decreased 
mobility in the older adult population. There is a pau-
city of research in the area of mobility programs that 
use objective methods to measure physical activity, 
with notable concerns in limited use of accurate and 
objective measurement tools including accelerometers, 
the presence of discrepancies in distance measure-
ments, and inaccurate patient self-assessments. For 
future research, nurses have a unique opportunity to 
impact this phenomenon by conducting randomized 
controlled trials with robust sample sizes to demon-
strate the impact of nurse-led multidisciplinary pro-
grams to improve mobility. Last, the use of 
hospital-based sustainable interventions to improve 
physical activity that incorporate accelerometer tech-
nology is a significant next step for future research.
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