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Abstract Objective: To synthesize the evidence examining caregiver-mediated mobility in-
terventions in a hospital setting and whether they improve patient, caregiver, or health system
outcomes.
Data Sources: We searched MEDLINE, EMBASE, PsycINFO, CINAHL, and Scopus databases from
inception to September 7, 2018.
Study Selection: Two reviewers independently selected original research in inpatient settings
that reported on an intervention delivered by a caregiver (eg, family, friend, paid worker) and
directed to the patient’s mobility. Mobility interventions were categorized based on the level
of caregiver engagement using a 3-category framework: inform (provision of education on pa-
tient’s condition and management), activate (prompting caregivers to take action in patient
care), and collaborate (encouraging interaction with providers or other caregivers).
Data Extraction: One reviewer extracted data, and another checked the data. Quality was as-
sessed using the Cochrane Collaboration’s risk of bias tool and Grading of Recommendations,
Assessment, Development and Evaluation approach.
of daily living; LOS, length of stay; RCT, randomized controlled trial.
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Data Synthesis: Forty studies met the inclusion criteria; most were randomized controlled tri-
als (nZ16/40, 40.0%) and investigated older adults (nZ18/40, 45.0%) with stroke (nZ20/40,
50.0%). Inform (nZ2) and activate (nZ4) interventions and combined inform-activate
(nZ5/6, 83.3%) and inform-activate-collaborate (nZ6/10, 60.0%) interventions were reported
to improve patient mobility. Inform-activate and inform-collaborate interventions were re-
ported to improve caregiver outcomes (eg, burden) (nZ13/19, 68.4%). Studies that engaged
caregivers in all 3 strategies (inform-activate-collaborate) were reported to improve health
system outcomes (eg, hospital readmission) (nZ4/6, 66.7%). Most studies were of unclear
(nZ22/40, 55.0%) or low risk of bias (nZ11/40, 27.5%) for most domains.
Conclusions: Engaging caregivers in mobility of hospitalized patients may improve patient
mobility as well as caregiver and health system outcomes.
ª 2020 The Authors. Published by Elsevier Inc. on behalf of the American Congress of Rehabil-
itation Medicine. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
Many hospitalized patients experience impairments in
physical functioning1-3 and benefit from mobilization;
benefits include improved functional outcomes, and
reduced bloodstream infection, hospital-acquired pressure
ulcers, and risk of deep vein thrombosis.4-7 Mobility in-
terventions in hospitalized patients improve patient phys-
ical and psychological outcomes,4,8 and reduce patients’
hospital length of stay (LOS),8-12 costs,12 and read-
missions.10,11 Early and more frequent mobility in-
terventions may improve motor function by reducing
muscle loss and preserving cardiorespiratory function, and
thereby result in earlier discharge from the hospital.13

Mobility interventions may increase patients’ self-
confidence in their ability to move, which may increase
self-efficacy in activities of daily living (ADL) (eg, walking,
dressing) and improve patient outcomes.13

Engagement of caregivers (eg, family, friends) in patient
mobility may enhance previously reported benefits of pa-
tient mobilization.9 Participation of caregivers in patient
care improves patient adherence to treatment plans and
results in faster recovery.14 Providers (eg, nurses, physi-
cians, physical/occupational therapists, certified nurse as-
sistants) perceive time constraints and limited staffing as
barriers to mobilization.15,16 Caregivers may be present
more frequently than providers to assist with mobility,
which may facilitate increased mobilization episodes
compared to when patients are solely dependent on busy
providers for mobilization. Caregivers also feel valued when
they participate in patient care,17 which contributes to a
positive hospital experience for caregivers, patients, and
hospital staff.18 Caregiver-mediated mobility interventions
may improve patient functional outcomes by potentially
increasing mobilization episodes and its associated bene-
fits,4,8 and also reduce caregiver burden.19 Evidence sup-
ports that caregiver-mediated interventions improve
patient outcomes in various patient populations (eg, pedi-
atric, asthma, stroke).20,21 However, these studies did not
specifically target patients’ mobility,19,20 excluded certain
populations (eg, pediatric),19,21 targeted caregivers and not
patients,19 or included patient care settings outside of the
hospital (eg, home).19,21 Little is known about the effect of
interventions delivered by caregivers to hospitalized pa-
tients (of all ages) that are aimed at improving patients’
mobility or ADL.
The goal of this systematic review was to synthesize the
evidence examining caregiver-mediated mobility in-
terventions in hospitalized patients and whether they
improve patient, caregiver, or health system outcomes.
Methods

Data sources and searches

This systematic review is reported using the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
criteria (fig 1). A protocol was published a priori on PROS-
PERO (ID: CRD42017084401). The search strategy was
developed with assistance from a medical librarian and
experts in caregiver-mediated interventions (H.T.S. and
K.M.F) (MEDLINE search strategy provided in supplemental
appendix S1, available online only at http://www.
archives-pmr.org/). The Medline (OVID), EMBASE (OVID),
PsycINFO (ProQUEST), CINAHL (EBSCO), and Scopus (Elsev-
ier) databases were searched from inception to September
7, 2018. The search criteria included subject headings,
keywords, and Boolean logic for caregivers, intervention,
mobility, and hospital. A caregiver was defined as a family
member, friend, or paid helper external to the hospital
health care team who regularly looks after the patient (not
including volunteers and health or social workers). A hos-
pital was defined as an inpatient institution where patients
received treatment.
Study selection

DistillerSR,a a web-based systematic review software, was
used to manage and screen references (supplemental fig S1,
available online only at http://www.archives-pmr.org/).
For the title and abstract screening phase, DistillerAI
(a component of DistillerSR) was the second reviewer due to
the large number of titles and abstracts (nZ24,054). Titles
and abstracts were screened by a minimum of 2 human
reviewers (K.D.K. and I.Y.) and then screened again by Dis-
tillerAI. References included by any reviewer proceeded to
the full-text screening stage. Only the human reviewers
(K.D.K. and I.Y.) screened references at the full-text stage.

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
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Fig 1 Preferred Reporting Items for Systematic Reviews and Meta-Analysis flow chart to identify reviewed and included articles.
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References included by both reviewers were included in the
final sample.

All search results were uploaded from the databases into
DistillerSR, which has features necessary for performing
systematic reviews based on the Cochrane guidelines and
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses criteria.22 After a reviewer removed dupli-
cates, a sample of the first 12.4% (nZ2989/24,054) results
from the search was used to train the DistillerAI software
toolkit, a toolkit used in other systematic reviews.23,24 The
size of this sample was determined opportunistically based
on the recommended true positives and true negatives
needed to train the software.25 This sample was indepen-
dently screened by 2 human reviewers (K.D.K. and I.Y.).
Each human reviewer determined relevance to the research
question according to the following inclusion criteria:
original research (ie, not a review); interventional study
design; intervention delivered by the caregiver and
directed to a patient; intervention related to mobility;
comparator groups; and patient, caregiver, provider, or
health system outcomes. With this sample of articles
defined as relevant (ie, include) and irrelevant (ie, exclude)
to the research question, the DistillerAI software was
trained. The DistillerAI software divided the categorized
search results into a training set that trained DistillerAI
(nZ2391/2989, 80.0%), and a test set that compared in-
clusion and exclusion decisions made by DistillerAI with
human-screened decisions (nZ598/2989, 20.0%). DistillerAI
makes use of traditional machine learning methods (a Naı̈ve
Bayes classifier and a Support Vector Machine classifier) to
classify references as included or excluded. Hyper-
parameters to the software were adjusted over a series of
10 training runs until the screening decisions of DistillerAI
matched the human screening decisions. With these pa-
rameters set, the software was then run on the remaining
references as a second reviewer. The remaining titles and
abstracts (nZ21,065) were screened by at least 1 human
reviewer (K.D.K. or I.Y.) and in duplicate by DistillerAI as a
second screener for 87.6% (nZ21,061) of the references. At
the conclusion of title and abstract screening, DistillerAI
agreed on 99.1% (nZ18,858) of references that were
screened in duplicate with I.Y. (nZ19,028), and 98.3%
(nZ1999) of references that were screened in duplicate
with K.D.K. (nZ2033). There were no limitations on lan-
guage or time of publication. Where disputes about inclu-
sion occurred, an inclusive approach was used and the
article in question was marked for full-text review. This
process yielded 243 articles for full-text review.

DistillerAI was only involved in the title and abstract
screening stage, and all full-text articles were indepen-
dently screened by 2 human reviewers (K.D.K. and I.Y.).
DistillerAI was not used in the final stage because it was
feasible for human reviewers to screen the number of full-
text articles (nZ243) and because DistillerAI is not yet
adequately accurate to replace a human reviewer.26 Addi-
tional studies were identified by searching the bibliography
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of included studies. Disagreements (nZ43) between the 2
reviewers were resolved by each reviewer independently
rescreening the reference and reaching consensus together
based on the inclusion criteria.

Data extraction and quality assessment

One reviewer extracted data independently (I.Y.) and a
second reviewer (K.D.K.) checked the data. Information
was recorded on study characteristics (eg, study design,
location), participant population (eg, infants, older adults),
type of caregiver (eg, significant others, adult children),
and descriptions of the intervention and control groups.
Interventions were classified to be effective in improving
patient mobility if the articles reported statistical signifi-
cance for mobility outcomes. Reviewers then labeled types
of caregiver engagement (eg, inform-activate) to be
effective if more than 50.0% of the studies in that group
suggested statistically significant improvements. The same
principle was applied when analyzing effectiveness of the
interventions on caregiver and health system outcomes,
respectively. Included non-English articles (nZ4; 1 Chi-
nese, 1 Korean, 1 Persian, 1 Spanish) were translated using
Google Translate (http://translate.google.com), which is
an accurate tool for translating non-English articles in sys-
tematic reviews.27

Risk of bias was assessed as high, low, or unclear by 2
independent reviewers (K.D.K. and I.Y.) using the Cochrane
Collaboration’s risk of bias tool.28 The strength of evidence
was assessed using the Grading of Recommendations
Assessment Development and Evaluation working group
approach,29 which initially ranks randomized controlled
trials (RCTs) high and observational studies low, with
studies downgraded or upgraded based on methodological
quality and quality of evidence. An overall rank (high,
moderate, or low) was given based on the Grading of Rec-
ommendations Assessment Development and Evaluation
working group criteria.29

Data synthesis and analysis

Data were grouped and summarized using STATA.b Meta-
analysis was not feasible due to the heterogeneity of re-
ported interventions, participant populations, and out-
comes. Interventions were characterized by caregiver
engagement based on a caregiver-mediated knowledge
translation framework.20 Inform interventions educate
caregivers on patients’ disease condition, treatment, or
management; activate interventions prompt caregivers to
participate in patient care; and collaborate interventions
encourage caregivers to engage with providers or other
caregivers20 (supplemental table S1, available online only
at http://www.archives-pmr.org/). Interventions were
further classified into types of caregiver engagement sup-
port (see supplemental table S1). For example, an inform
intervention can support caregivers by educating them on
how they can assist patients in ADL, including walking and
transportation. An activate intervention can provide sup-
port to caregivers in practical management activities, such
as training them to assist patients perform exercises. A
collaborate intervention can provide support through
safety netting, such as allowing caregivers to contact the
study therapist by telerehabilitation if they need additional
support, which encourages collaboration between care-
givers and providers. Patients were classified as older
adults if they were identified as such or if the mean age of
participants was more than 65 years. Adult patients were
those between 18 and 65 years (inclusive). Outcomes were
classified as patient (eg, frequency of ADL, independence in
ADL, psychological outcomes like anxiety), caregiver (eg,
burden, anxiety, depression), or health system (eg, LOS,
hospital readmission) outcomes.

Role of the funding source

The funding source had no role in study design; in the
collection, analysis, and interpretation of data; in the
writing of the report; or in the decision to submit the article
for publication.
Results

Study characteristics

A total of 24,054 titles and abstracts were reviewed, of
which 40 studies30-69 were included in the final synthesis
(see fig 1). Studies were published between 1986 and 2017,
with a total of 7450 patients (range, 10-1250 patients)
(supplemental table S2, available online only at http://
www.archives-pmr.org/). Studies included RCTs (nZ16/
40, 40.0%) and non-RCTs (nZ24/40, 60.0%).

Participant characteristics

Half of the studies investigated stroke patients (nZ20/40,
50.0%)30,32,37,40-47,50,52,56-60,64,66 (see supplemental table
S2). The next most common patient populations were pa-
tients with hip complications (eg, hip fractures and hip
replacement surgery) (nZ3/40 studies, 7.5%),33,51,55 heart
complications (eg, heart failure, myocardial infarction,
coronary surgery) (nZ3/40 studies, 7.5%),36,39,62 and can-
cer (nZ2/40 studies, 5.0%).31,69 Patients ranged from pre-
mature infants (nZ2/40 studies, 5.0%)38,67 to older adults
(nZ18/40 studies,
45.0%).30,32,33,35,36,39,44,46,48,49,54,56,58,60,62,64,65,68 Patients
were mostly men (nZ19/35 studies, 54.3%) in studies that
reported participant sex (nZ35 studies). Caregivers were
mostly women in studies that reported caregiver sex (nZ15
studies) and mostly significant others (nZ15/28 studies,
53.6%) or adult children (nZ9/28 studies, 32.1%) in studies
that described the caregiver relationship (nZ28 studies).

Interventions

The 40 studies investigated a total of 37 unique in-
terventions or programs (supplemental table S3, available
online only at http://www.archives-pmr.org/). Two in-
terventions, the family-centered function-focused care34,35

and the London Stroke Carers Training Course,41,46,59 were
evaluated in more than 1 study.

http://translate.google.com
http://www.archives-pmr.org/
http://www.archives-pmr.org/
http://www.archives-pmr.org/
http://www.archives-pmr.org/


Table 1 Type and effectiveness of interventions based on type of caregiver engagement

Type of Caregiver* Engagement (n) Patient Outcomesy

(All)
Patient Outcomes
(Mobility)

Caregiver
Outcomes

Health System
Outcomes

Inform (2)65,68 2[65,68 2[65,68 NR NR
Activate (4)42,43,48,67 4[42,43,48,67 4[42,43,48,67 1[42 NR
Inform-activate (13)31,40,44-46,52-55,59,62,66,69 9[31,40,44,46,52,54,62,66,69 5[40,44,52,66,69

1446
6[31,44-46,53,55

1459
1[59

3444,46,54

Activate-collaborate (1)32 1432 1432 1[32 1432

Inform-collaborate (5)30,39,47,60,64 3[30,39,60

1464
1[39

2460,64
4[30,47,60,64 1[64

Inform-activate-collaborate
(15)33-38,41,49-51,56-58,61,63

7[34-36,51,56,57,63

4433,37,41,50
6[34-36,51,56,63

4433,37,41,50
3[34,35,58

5433,38,z,41,50,61
4[34-36,49

2441,50

NOTE. [ Statistically significant positive effect of intervention. Y Statistically significant negative effect of intervention. 4 No sta-
tistically significant effect of intervention.
Abbreviations: n, number of studies reporting each outcome; NR, not reported.
* Examples of caregiver engagement: inform: educate caregivers on how they can support patients in ADLs, including walking and

transportation; activate: train caregivers on assisting patients perform exercises; collaborate: allow caregivers to contact the study
therapist by telerehabilitation if they need additional support.

y Includes studies that reported patient mobility.
z Study did not analyze outcomes to test for statistical significance.

Effect of caregiver-mediated mobility interventions 5
The caregiver-mediated mobility interventions engaged
caregivers in various aspects of patient care, with
most interventions (nZ34/40, 85.0%) being multicompo-
nent30-41,44-47,49-64,66,69 (table 1). Common ways caregivers
were involved included being educated on the patient’s
condition, being trained in caregiving skills, collaborating
with providers (eg, nurses) in goal-setting, or being pre-
pared for patient care on discharge (see supplemental table
S3). For example, the family-centered function-focused
care program educated caregivers on the patient’s condi-
tion, treatment, caregiving techniques, follow-up care, and
communicating with postacute providers.34,35 The family-
mediated exercise therapy program trained caregivers in
delivering individualized exercises and involved them in
goal setting.42 Shyu et al64 provided individualized health
education to caregivers based on their needs and informed
them about referral services post patient discharge.

Most interventions engaged caregivers in multiple
strategies: inform-activate-collaborate (nZ15/40,
37.5%),33-38,41,49-51,56-58,61,63 inform-activate (nZ13/40,
32.5%),31,40,44-46,52-55,59,62,66,69 and inform-collaborate
(nZ5/40, 12.5%)30,39,47,60,64 (see table 1). There was 1
activate-collaborate intervention.32 Activate interventions
(nZ4/40, 10.0%)42,43,48,67 were the most common single
component intervention.42,43,48,67 The remaining 2 in-
terventions were single-component inform
interventions.65,68

Outcomes

Studies reported patient (nZ31/40, 77.5%), caregiver
(nZ21/40, 52.5%), and health system (nZ12/40, 30.0%)
outcomes (table 2). No studies reported provider out-
comes. Although all interventions involved mobility, pa-
tient mobility outcomes were reported by 26 studies
(65.0%).32-37,39-44,46,48,50-52,56,60,63-69 Most of these studies
reported on the patient’s independence in ADL (nZ20/26,
76.9%)32-35,37,40-42,46,48,50,52,56,60,63-66,68,69 (supplemental
table S4, available online only at http://www.archives-
pmr.org/). Other common mobility outcomes were
walking performance (nZ5/26, 19.2%),32,34,35,39,42 fre-
quency of patients participating in ADL (nZ5/26,
19.2%),36,42,46,51,66 and exercise (nZ4/26, 15.4%).43,48,68,69

The next most commonly reported patient outcomes were
psychological (nZ13/31, 41.9% of studies that reported
patient outcomes) (eg, quality of life, anxiety, and
depression).31-33,36,39,41,46,50,54,60,64,65,68 Caregiver out-
comes were psychological and included caregiver burden
(nZ12/21, 57.1%), anxiety (nZ9/21, 42.9%),
depression (nZ8/21, 38.1%), and quality of life (nZ7/21,
33.3%).30-35,38,41,42,44-47,50,53,55,58-61,64 LOS (8/12, 66.7%)
and hospital readmission (7/12, 58.3%) were
commonly reported health system outcomes.32,34-
36,41,44,46,49,50,54,59,64

Multicomponent interventions engaging caregivers in
inform-activate and inform-activate-collaborate strategies
improved mobility and other patient outcomes (eg, quality
of life, anxiety, depression) (see table 1). Eighty percent of
these interventions improved patient outcomes (nZ16/20
that reported patient outcomes). Most of these in-
terventions improved patient mobility: 83.3% of inform-
activate (nZ5/6 that reported on mobility) and 60.0% of
inform-activate-collaborate (nZ6/10 that reported on
mobility). Improved outcomes included patients’ indepen-
dence in ADL and increased frequency of performing ADL.
Single-component inform (nZ2) and activate (nZ4) in-
terventions also improved patient mobility. The results
were not different between RCTs and non-RCTs, with the
exception of inform-activate interventions of RCTs
(supplemental table S5, available online only at http://
www.archives-pmr.org/).

Multicomponent interventions that engaged caregivers
using the inform strategy (ie, inform-activate and inform-
collaborate) improved caregiver outcomes (see table 1).

http://www.archives-pmr.org/
http://www.archives-pmr.org/
http://www.archives-pmr.org/
http://www.archives-pmr.org/


Table 2 Type and effectiveness of interventions for select subgroups

Study Population (n) Patient Outcomes Caregiver Outcomes Health System
Outcomes

All 25[30,31,34-36,39,40,42-

44,46,48,51,52,54,56,57,60,62,63,65-69

6432,33,37,41,50,64

15[30-32,34,35,42,44-

47,53,55,58,60,64

6433,38,z,41,50,59,61

6[34-36,49,59,64

6432,41,44,46,50,54

Patient population (age)
Babies/infants/children (4)38,49,67,69 2[67,69 1438,z 1[49

Adults (18)31,37,39,40,44-47,50,53,56,58-
60,62,63,65,68

11[31,39,40,44,46,56,60,62,63,65,68

2437,50
8[31,44-47,53,58,60

2450,59
1[59

3444,46,50

Older adults* (18)30,32-36,41-
43,48,51,52,54,55,57,61,64,66

12[30,34-36,42,43,48,51,52,54,57,66

4432,33,41,64
7[30,32,34,35,42,55,64

3433,41,61
4[34-36,64

3432,41,54

Patient populationy (condition)
Stroke (20)30,32,37,40-47,50,52,56-60,64,66 11[30,40,42-44,46,52,56,57,60,66

5432,37,41,50,64
10[30,32,42,44-47,58,60,64

3441,50,59
2[59,64

5432,41,44,46,50

Hip complications (3)33,51,55 1[51

1433
1[55

1433
NR

Heart complications (3)36,39,62 3[36,39,62 NR 1[36

Cancer (2)31,69 2[31,69 1[31 NR

NOTE. [ Statistically significant positive effect of intervention. Y Statistically significant negative effect of intervention. 4 No sta-
tistically significant effect of intervention.
Abbreviations: n, number of studies reporting each outcome; NR, not reported.
* Older adults were defined as patients �65 years and not nested within the adults.
y Patient populations that were studied in at least 2 studies are reported.
z Study did not analyze outcomes to test for statistical significance.
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Of these studies that reported caregiver outcomes (nZ19),
13 reported improved caregiver outcomes (68.4%), such as
reduced burden, anxiety, and depression. The results did
not differ between RCTs and non-RCTs (see supplemental
table S5).

Interventions that engaged caregivers using all 3 stra-
tegies (inform-activate-collaborate) improved health sys-
tem outcomes (see table 1). Among these studies that
reported health system outcomes (nZ6), 4 reported
improved outcomes (66.7%), such as reduced LOS and hos-
pital readmission. No interventions were associated with
higher health care costs. The same trend was observed
when focusing on non-RCTs, while there was inconclusive
evidence supporting inform-activate-collaborate in-
terventions of RCTs (nZ1/2, 50.0%) (see supplemental
table S5).
Patient populations

Studies commonly investigated adults (nZ18/40, 45.0%)
and older adults (nZ18/40, 45.0%) (see table 2). Patients of
all ages who received caregiver-mediated mobility in-
terventions mostly reported improvement in independently
performing ADL. Younger patients (ie, babies or infants or
children) improved independence in ADL or mobility. Adult
patients commonly improved independence in ADL, quality
of life, or anxiety (nZ11/13, 84.6% of studies in this age
group). Older adult patients improved independence in
ADL, frequency of ADL, and walking performance (nZ12/
16, 75.0% studies in this age group).

Patients with stroke, hip complications, heart compli-
cations, and cancer commonly reported improved patient
and caregiver outcomes with mostly no change in health
system outcomes (see table 2). Activate (nZ2) and inform-
activate (nZ4/5) interventions improved mobility in stroke
patients, such as independence in ADL and physical func-
tioning (eg, walking performance, balance). Patients with
heart complications demonstrated better performance in
walking, frequency of ADL, and adherence to treatment.
Cancer patients reported improved physical functioning,
independence in ADL, and quality of life.

Adverse events

Studies inconsistently reported adverse events, such as
cardiovascular events and falls. When reported, the in-
terventions did not increase the occurrence of adverse
events and no harms were reported as a consequence of the
interventions.34,35,41,51,54

Satisfaction

Participants’ satisfaction with the interventions or patient
care were inconsistently reported, and when reported
(nZ7), different scales were used to quantify satisfaction.
The inconsistent reporting of satisfaction may be depen-
dent on study design. More studies reported caregiver
satisfaction (nZ5/6, 83.3%)30,33,44,46,60 than patient satis-
faction (nZ3/6, 50.0%).30,31,60 Caregivers reported their
satisfaction with patient care, information about patient
condition, or self-performance of caregiving. Patients re-
ported their satisfaction with patient care, information
they received about their condition, or their relation with
nurses. When reported, participants of caregiver-mediated



Effect of caregiver-mediated mobility interventions 7
mobility interventions were more satisfied with patient
care than those who received standard of
care.30,31,33,44,46,60

Risk of bias assessment and strength of evidence

Most of the studies were rated as unclear (nZ22/40, 55.0%)
or low risk of bias (nZ11/40, 27.5%) for most of the do-
mains (supplemental table S6, available online only at
http://www.archives-pmr.org/). The domain for blinding of
participants and personnel was rated as high risk of bias for
all studies because caregiver-mediated mobility in-
terventions do not allow patients and caregivers to be
blinded. The risk of bias for blinding of outcome assessors
was mostly unclear (nZ24/40, 60.0%) or low (nZ12/40,
30.0%). Overall, low quality evidence shows that caregiver-
mediated mobility interventions improve patient, care-
giver, and health system outcomes compared to standard of
care (supplemental table S7, available online only at
http://www.archives-pmr.org/). The certainty in evidence
of RCTs was commonly downgraded due to risk of bias and
imprecision.

Discussion

This review identified 40 studies of almost 7500 hospitalized
patients where caregiver-mediated mobility interventions
that engaged caregivers in multiple strategies improved
patient, caregiver, and health system outcomes. Patient
and caregiver outcomes were commonly reported, whereas
few studies reported health system outcomes. Most
caregiver-mediated mobility interventions improved pa-
tient mobility, particularly single and multicomponent
activate and inform interventions. Caregiver outcomes
were improved in multicomponent interventions that
engaged caregivers using the inform strategy (eg, inform-
activate, inform-collaborate). Health system outcomes
were reported to be improved in inform-activate-
collaborate interventions.

Single and multicomponent activate and inform
caregiver-mediated mobility interventions were reported
to improve patient mobility, such as independence in ADL
and frequency of performing ADL. A systematic review on
caregiver involvement in patient care (classified as a single-
component activate intervention) of hospitalized patients
also reported improved mobility.70 Inform interventions
address caregivers’ needs for knowledge on the patient’s
condition, treatment, and illness prognosis, which helps
them participate in caring for hospitalized patients.71

However, education-only interventions (which would be
classified as single-component inform interventions)
generally do not affect outcomes,72,73 suggesting that
multicomponent inform interventions may be more effec-
tive. In contrast, this review identified single-component
inform interventions to improve patient outcomes,
although these studies were limited in number and size. If
both single and multicomponent inform interventions are
effective in improving patient mobility, single component
interventions may be preferable due to reduced complexity
and need for fewer resources. Single and multicomponent
activate and inform caregiver-mediated mobility in-
terventions improve patient mobility, but more evidence is
required to identify whether single-component in-
terventions are more or equally effective as multicompo-
nent interventions.

Multicomponent caregiver-mediated mobility in-
terventions that engaged caregivers using the inform
strategy (eg, inform-activate or inform-collaborate) were
reported to improve caregiver outcomes, including burden,
anxiety, and depression. A meta-analysis of caregiver-
mediated interventions (classified as inform-activate) in
cancer patients also reported improved caregiver out-
comes.19 The effectiveness of inform interventions on
caregiver outcomes can be explained by caregivers feeling
better prepared for caregiving once they have knowledge
about the patient’s condition and the expected prognosis.71

When caregivers are prompted to participate in assisting
with patient mobility (ie, the activate strategy), they may
feel valuable to the patient, thereby improving caregivers’
psychological well-being.74

Multicomponent caregiver-mediated mobility in-
terventions that engaged caregivers using all 3 strategies
(inform-activate-collaborate) were reported to improve
health system outcomes, including LOS and hospital
readmission. The results of this review are similar to that
of a family-centered approach for patients undergoing
total hip or knee arthroplasty surgery where caregivers
were educated on the patient’s condition (inform),
assisted patients during the recovery phase (activate),
and communicated with providers and other participants
(collaborate).75 Similar to the current review, the inform-
activate-collaborate intervention also reduced LOS.75 In
contrast, an inform-activate intervention that educated
parents of premature infants in the neonatal ICU on
behavioral interventions reduced LOS.76 Instead of
engaging caregivers using the collaborate strategy to
avoid intensive staff training,77 the program educated
caregivers using audiotapes. However, standardized pro-
tocols may not be effective for mobility interventions
because they are not tailored to a patient’s unique
needs.78 Nurses are vital for engaging caregivers in
assisting with the care of hospitalized patients70 by pre-
paring caregivers to be more confident and competent in
caregiving.79 Partnership between caregivers and nurses
while patients are hospitalized improves the quality and
continuity of care for older patients.80 Caregivers deliv-
ering mobility interventions may benefit from collabo-
rating with providers (ie, collaborate) rather than
following standardized protocols. Equipping caregivers
with the necessary knowledge for caregiving at home and
providing them information about resources available for
further support may lead to better patient outcomes and
reduce rehospitalization.81

Including caregivers as additional personnel for deliv-
ering inpatient mobilization may increase the associated
benefits of mobilization without relying on busy hospital
staff. Provider-delivered mobility interventions in hospi-
tals are challenging due to the necessary collaboration
between providers with varying degrees of training and
patient responsibilities.82 Hoyer et al surveyed nurses and
rehabilitation therapists and identified several barriers to

http://www.archives-pmr.org/
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delivering inpatient mobilization: increasing workload for
nurses, relation between mobilization training and confi-
dence in mobilizing, and patient resistance to mobiliza-
tion.82 Involving caregivers in patient mobilization may
reduce the workload of nurses. Although caregivers may
occasionally require support from nurses, providing care-
givers support may ultimately require less time. Compared
to nurses who are initially unfamiliar with the patient,
caregivers may be intimately familiar with the patient and
thereby reduce patient resistance to mobilization.14

Classifying interventions using the 3-category framework
of caregiver engagement strategies can help identify the
most appropriate modes of caregiver engagement based
on the patient population (eg, stroke, adults) and desired
outcomes (eg, patient-, caregiver-, health system-
oriented). Although classification of interventions may be
subjective, the potential for bias was mitigated by label-
ing the intervention based on an objective type of care-
giver engagement support (eg, condition and treatment
education, lifestyle monitoring). This framework for clas-
sifying interventions was described in the evidence-based
guidelines for family-centered care in the ICU by Davidson
et al, which include caregiver education (inform), teach-
ing caregivers techniques for caregiving (activate), and
peer-to-peer support for families (collaborate).83 There is
evidence supporting implementation of caregiver-
mediated interventions in a hospital setting, and this re-
view identifies that mobility interventions delivered by
caregivers may be an effective approach for producing
beneficial outcomes of mobilization. Future, higher-
quality studies can help determine which type of care-
giver engagement strategies is best for different patient
populations.
Study strengths and limitations

This review has many strengths, including use of rigorous
methodology published a priori in PROSPERO. The search
strategy was developed with experts in the field (H.T.S.
and K.M.F.). We included all original research publications
regardless of language. Diverse patient populations were
included, generalizing the findings to hospitalized
patients.

Several limitations need to be considered. Even with a
rigorous search strategy it is possible that some articles
may have been missed, which we attempted to identify by
hand-searching bibliographic lists of included articles and
searching for follow-up publications of ineligible studies
(eg, conference abstracts, protocols). Another limitation is
the use of the novel natural language processing tool,
DistillerAI, which is yet to be validated. However, all titles
and abstracts were screened by at least 1 human reviewer
and only the human reviewers were involved in screening
full-text articles. Despite the low specificity of DistillerAI,
the tool increased the efficiency of screening. A strength
of DistillerSR is that it was scored to be the best software
for screening in systemic reviews because it met all the
mandatory technical criteria for conducting systematic
reviews (eg, reference importing, including or excluding
references), in addition to reaching the maximum number
of criteria that are desirable (eg, project auditing,
attaching PDFs).22 The study results are a reflection of
controlled environments and interventions that demon-
strate efficacy in research settings may not show effec-
tiveness in pragmatic settings.84 Although patients of all
ages were included, younger patients (eg, babies, infants,
children) were underrepresented. This was unexpected
because caregivers, typically parents in these cases, are
usually involved in their child’s rehabilitation.85 A possible
explanation for this discrepancy is that pediatric rehabili-
tation usually occurs in outpatient settings,85 whereas we
focused on inpatient mobility interventions. The under-
representation of younger patients may introduce publi-
cation bias in our review, limiting our findings to adults and
older adults. Another limitation is that caregivers often
participate in patient care and their involvement in patient
mobilization may be undocumented. This would suggest
that our estimates for caregiver-mediated interventions
are likely conservative. All studies had a high risk of bias in
the domain for blinding of participants and personnel, an
inherent limitation in evaluating caregiver-mediated
mobility interventions. However, outcome assessors were
mostly blinded. Both RCTs and lower quality non-RCTs
were included, and when the analyses were restricted to
RCTs, the sample size of some interventions became too
small to support some of our conclusions. However, the
analyses support the aim of summarizing the literature of
caregiver-mediated mobility interventions rather than
providing conclusive recommendations for care. Outcomes
were grouped into 3 broad categories (ie, patient, care-
giver, health system), and an intervention was classified to
be effective if outcomes were reported to be statistically
significant at any time point. For example, a study that
reported patients in the intervention group had higher
frequency of performing ADL at 1-month postintervention,
and another study that reported patients in the interven-
tion group improved on performing ADL independently at 8
weeks postintervention, were both classified as effective
interventions. This could lead to inconsistencies in classi-
fication of the effectiveness of interventions. However, the
purpose of this study was to present overall effectiveness
of caregiver-mediated mobility interventions and the out-
comes reported are within the scope of this systematic
review.
Conclusions

The current evidence suggests that engaging caregivers in
patient mobility while patients are in the hospital is
beneficial for patients, caregivers, and the health system.
Caregiver-mediated interventions appear to be safe, with
no increase in reported adverse events. Engaging care-
givers to mobilize hospitalized patients may facilitate
earlier and more frequent mobilization episodes, which
may improve patient mobility, caregiver, and health sys-
tem outcomes.
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Suppliers

a. DistillerSR; Evidence Partners.
b. STATA; StataCorp.
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