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Abstract

Background: Active mobilization in the Intensive Care Unit (ICis used to prevent the short-term and long-term
functional consequences of critical illness.

Aim: To explore the effect of active mobilization onypital function, muscle strength, and quality éé-lielated
health.

Methods: That used was electronic databases from jouthatsalready published through ProQuest, PubMedl, a
ScienceDirect. Results from sistematically reviegvgix selected journals suggest that active mghbilffects the
increased physical function, muscle strength, agalth-related quality of life compared to patientth standard
care. The most widely used research instrumentasasessed on physical function measured by acute. Sdze
Functional Status Index (ACIF), muscle strength wesasured by a Medical Research Council (MRC) scord
health-related quality of life was measured by $trt Form Health Survey (SF-36 ). The results sltbhat the
effect of active patient mobilization in the interes care unit did not negatively impact both loegat and short-
term patients, but improved physical function, mestrength, and health-related quality of lifecaftlischarge. The
effects of physical mobility may also affect theration in patients with mechanical ventilation,dém of stay, and
mental.

Conclusion: Although the review results have no consistergatffactive mobilization has no negative impact and
improves mobility status such as physical functiomscle strength, and health-related quality @& Hfuring and
after discharge from the hospital.

Keywords: Active mobilization, physical function, muscleestgth, health-related quality of life, intensiveea

I ntroduction immobilization can cause decubitus (Rudini, 2013),
uscle atrophy that may lead to a recovery of
rfﬁnctional status persisting 1-2 years and even
. S o ..~ Worse can cause death (Hodgson, 2015; Rudini,

resulting in immobility and bed rest (Tipping, X ) ;
2017). Immobilization causes Iohysical2013). Even after dlschard_s from hospital, patients
who have been treated in ICU have persistent

Ineffectiveness of patients in the intensive caré u functional impairment and decreased quality of life
and increases the risk of muscle weakness within P q y

24 hours, deliium and prolonged mechanicat € associated with proximal weakness, muscle
ventilation (Calvo Ayala, 2013). Prolongedrnass loss, and fatigue (Castro, 2015).

Patients who was treated in intensive care u
(ICU) often required some special treatmen
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A research conducted in ICU Sanglah DenpasZhigiang, 2013). This active mobilization may
Hospital that involving 184 non-surgical patienténclude a combination of active exercise in bed,
showed that patients with neurology 84.23%hedtime mobility exercises, mobility development
cardiovascular 8.15%, respiration 1.65%, anflom sitting, standing and ambulation, therapy of
others who being treated for sepsis and chroniable tilt or lift to a chair (Schaller, 2016).

diseases (Taofik, Senapathi , & Wiryana, 2015?Qlonetheless mobilization in the ICU affects

While the research conducted at CIIOtcr)nortality and morbidity remain unclear, it is

Mangunkusumo Hospital (RSCM), about ACUtﬁ”‘mportant to determine whether mobilization

respiratory dlstress_ syndrc_)me (A.RDS)’ one_of th&:uring critical conditions produces benefit or
most emergency disease |n'the field .Of r(':‘Sp"rom%%/armful effects. Thus, this systematic review aims
with the highest number in mortality rate an 0 determine the effect of active mobilization in

mgfti)llit rerg;ged%riﬁn tlrr;taetrrﬁtlevr?t Vﬁ:;e'?ssggwguéht%omparison to standard of patients care in intensiv
y 9 270 re settings to improve physical function, muscle

age facto_r, and the caused of ARDS (se_p5|§ ag ength, and quality of life related to health.
non sepsic) and used of mechanical ventilation

48 hours (Hartini, Amin, Pitoyo, & Rumende,Aim of the study
2014). There are 71% of patients fe’l{g

X " X he purpose of this systematic review is to gain an
uncomfortable and immobilized during treatme PUTP y g

nderstanding of the effect of active mobilization

]SPrgfne MeCh?n'fﬁ“ty dclt['t'catl.ly’ N ZO}Z)'. ;l;t's on patients in intensive care compared to standard
unding suggests that adult patients who In @iC 5.6 |y aqdition, this systematic review helps in

condition in intensive care required 'mens'gynthesizing studies empirically, as of to identify

monitoring a_nd care. AS professmnallmedlc 1) the form of active mobilization interventior2) (
practitioners, it was required to pay attentionhe an instrument to measure the effect of active

condition of patients related to their needs durinﬁ}obilization, (3) the effect of active mobilization

treatment, thus patients and families may feg}ln patients in intensive care.
comfort and do not have to prolong the length o

stay and any further impact that may lead to deathiVl ethodology

Some data suggest that early mobilization dyvlethod for systematic review of PRISMA
physical therapy may improve physical function oguidelines (Electronic Supplementary Material
people who are out of intensive care (Calvo AyaldESM) 1, Table 1) (PRISMA Guide, 2009) and
2013) and prevent weakness (Hermans, 2014jochrane Handbook (Moher., 2009). The
Currently, the European Respiratory Society in gystematic review started with a reviewer looking
joint effort with the European Society of Intensivdor several journal articles that have been pubtish
Care Medicine recommends a patients mobilizatidhrough electronic databases such us: PubMed,
during their stay in critical care units, yet thése PreQuest, and ScienceDirect web. Some keywords
insufficient ~ evidence  to support  theare used in troubleshooting process (Table 1
recommendations (Gosselink, 2008). Recentl}ICOT), article filtering strategy has been dethile
there is a systematic review of interventions tth PRISMA flow chart (Figure 1).

idmprovc(aj physifc(_al function in patilents w?o havg usion criteria were a randomized control trial
ropped out of intensive care (Calvo Ayala, 201311 \written in English, the type of participants

and act_ive mopiliz.ation_eﬁgc.ts in patients With, oo “aqult patients>(8 years), admitted to the
mechanical ventilation (Li Zhigiang, 2013). ICU for more than 24 hours, mechanical

Mobilization is assumed as an easy and sa¥entilation> 48 hours. The excluded participants
intervention and has very little side effects tdad neurovascular disorders , head injury, burns,
improve muscle strength and physical function gfpinal cord injuries, and fractures, patients that
the patient. Active mobilization has a positivevere ndiagnosed with septic shock that
effect on physical function and hospital outcomegnresponsive to maximal treatment. Titles and
in mechanical ventilation patients. Early activ@bstracts are filtered by reviewer, any discrepancy
mobilization protocols can be started safely in ICUs resolved by consensus with the second reviewer.
settings and resumed in post ICU settings (IAbstracts of articles that considered relevant by
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title were checked, fully qualified text articleaca Brauner., 2015; Morris., 2016; Dong., 2016;
uncertain eligibility taken and reviewed byMcWilliams., 2018).

reviewers 1 and 2. After reviewing full text artie| Another active mobilization intervention was done

e o s lerTalonhe G Siing ot of b gt and it and gy
Y ) dynamometer, knee flexion extraction exercises

e e e ener o extenson, iy fleion, clbow flexion and
. " .~ ~shoulder flexion (Kayambu., 2015; Yosef Brauner.,
2009). If in any condition where data extraction i ) .
: ; 015; Morris., 2016).
unclear or further details are required, the study
authors are contacted via email to clarify thénstrument to measure Active Mobility Effect

results. One of the studies included was %he most widely used research instrument for

authored by two authors on this systematic reVieVé{ssessing the effect of active mobility is the eiffe

therefore two independent external FEVIEWErS, physical function using functional status care

completed data extraction and biased assessmgnf., (n = 2), muscle strength with the Medical
risk. Research Council (MRC) (n = 3) (Kayambu., 2015;
Resear ch Results Schaller., 2016; Yosef Brauner., 2015) and health
quality with the Short Form Health Survey (SF-36)

. ) ) n = 3) (Kayambu., 2015; Schaller., 2016 ; Morris.,
gzg?(i\l/lqeds'trifelzl;ce;?rgggﬁt:;difr?:%uuerzt) i’vmqp;t 4 16; Dong., 2016)._ In this review there is one
filtering the article in accordance with the plurfaos‘:;‘s'tUOIy of SOFA instrument use for early

. . . ; _ ehabilitation assessment (McWilliams, 2018).

of systematic review, the filtered article (n = 175

then performed duplicate expenses (n = 6 ), the assessing the physical function (basic ADL
deletion by the reason of manuscript as much (nability), 5 studies reporting active mobility affec
4), and there are articles issued because the occurrence of physical function improvement in
research included in qualitative synthesis (n sdl) contrast to standard therapy, physical function was
that qualified quantitative there are 6 articlesmeasured by different measuring instruments
Figure 1. (ACIF, SOFA, FPI), (Dong. 2016; Kayaku., 2015;

challer., 2016; McWilliams., 2018; Morris, 2016;

o  aricesthat v scleced deicted et Yo Srauner, 2015 and 1 stuy reporied acive
’ bilization decreased duration of mechanical

us Australia, China, Columbia, England, Germa I
and Israel. The research method used Wr\aygnnlanon use (Dong., 2016).

randomized controlled trial (RCT) (n = 6). ThisThe effect of active mobilization on muscle
research article published between 2013 to 2018rength of patients from all 6 studies reported
all samples in this study were adult patients ageduscle strength measured by a Medical Research
>18 years who were admitted to the intensive cafgouncil (MRC) score, the implementation of active

We identified 79 articles from all database

unit > 24 hours under certain conditions. mobility may increase muscle strength in standard
. . e therapy, such as seating ambulatory capabilities
Form Intervention of Active M obilization (Dong., 2016; Kayambu., 2015 ; Schaller., 2016;

Results of the 6 article shown that each study higcWilliams., 2018; Morris, 2016; Yosef Brauner.,
little differences in the form of active mobilizati 2015).
intervention for patients in ICU. There are studie

which conducting active mobilization gradually;% the ‘active mobilization group, the average

change in interleukin-10 increases (Kayambu.,

level 0 (no mobilization), level 1 (range of motion2 . . .
) I~ . 015). While the quality of life related to health
exercises), level 2 (sitting), level 3 (standirg)d from 6 studies, 4 studies measuring the quality of

level 4 (ambulation) (Schaller., 2016) . While o‘the,[he Short Form Health Survey (SE-36), the results

a:iﬁéﬁ Osftaagfgg'e tg';?;':g:‘“g? 2{t$insg;am§alt;ll£cgor; owed that early mobilization shortened length of
standing, ambulation from bed to seat, ambulati Stay at hospital (Dong., 2016; Kayambu., 2015;

from chair to bed, active and passive range & orris., 2016), however 1 study reported a patient
motion, (Schaller., 2016; Kayambu., 2015; Yosef
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mortality rate after 3 months out of hospitabnly seen in physical abilities, ambulatory alekti
(Schaller., 2016). and health quality, but also can be seen in mental,
length of stay, and duration of mechanical
ventilation (Schaller., 2016; Morris., 2016). Sesli

on mobilization and rehabilitation shown that
Interventions range from 1 to 8 days aftemobilization could improve quality of life at 2, 3
admission to the ICU. Therapy is administered aind 6 months after treatment (Kayambu., 2015;
least daily in the intervention group and rangeSlorris., 2016; Schaller., 2016).

from an average of 15 to 31 minutes of therapy per

day (Dong., 2016; Kayambu., 2015; Morris, 2016)[his systematic review found an increasing of
One study used protocols to guide interventiofnobility from all articles that supported the ude o
therapy (gradually) (Schaller, 2016), while anothegarly mobility to increase walking distance. We
article, the implementation of mobilization wagound no differences between the groups in other

adjusted to every patient condition (Dong., 2016teps of functional status (Kayambu., 2015;
Kayambu., 2015; McWilliams., 2018; Morris.,Morris., 2016; Schaller., 2016). These results are

2016; Yosef Brauner., 2015). found in RCTs where the interventions are

ergometers cycle and electrical muscle stimulation,

The _rgsu_lts s_h0\_/ved that the effe_ct of active p.atienetrospective studies and quasi-RCT. On the other
mobilization in intensive care did not negatively o4 ho RCT measured muscle strength found
affect both long-term and short-term patients, Ye§gnisicant differences between groups (Kayambu.,
could improve physical function, muscle strengtfhhg15. Morris, 2016). All reported health-related
and health-related quality of life after dlschargﬁua”ty of life and all improvements found on

(Dong., 2016; Kayambu). , 2015; Schaller., 2016y qjcal function items of SF-36 (Dong., 2016;
McWilliams., 2018; Morris, 2016; Yosef Bra“ner"Kayambu 2015 Schaller. 2016: McDilliams

2015). Mobilization in patients with weakness ing1a: Morris. 2016: Yosef Brauner.. 2015 ). We
the ICU can shortens length of stay, improvegq, found improvements in the function and role

patient mobility as well as increased physicals nhysical components of these results in two

functioning that will decrease the risk of systemig, o</ \red RCTs (Kayambu., 2015: Morris., 2016)
infection after dischard from hospital (Kayambu., " ' " .

2015; Schaller., 2016; Morris., 2016). ActiveThere were mixed results on the effects of active
mobilization can enhance the effect of activenobilization, yet no significant effects were found
mobility of patients who undergo an intensive caren this study, including the number of ADLs
This can be seen in physical function, musclgchieved both in the ICU and after discharge from
strength, length of stay, duration of mechanicghe hospital. Active mobilization does not have any
ventilation and quality of life related to patientside effect, in fact this strongly supports theesaf
health after discharge from ICU and directionadnd feasibility of patients with mechanical
treatment may shorten patient duration in intensivgntilation of critical patients in ICU (Kayambu et
care (Kayambu., 2015; Schaller., 2016). al., 2015). In this systematic review, from these 6
articles the effect of mobilization pretty much can
be affected by age, sepsis, medication, apache,
The results from several research articles tha¢ hasurgery and other complications (Dong., 2016;
been analyzed emphasize that active mobility ikayambu., 2015; Schaller., 2016; McWilliams.,
intensive care patients was important to be not€d18; ., 2016; Yosef Brauner., 2015).

because long-term care and restriction of motion ) ] ]
would have an impact on muscle weakness resultg@me studies found that patients who have active
in prolonging the long of stay of patients (Scha||emoblllzat|on report positive, and do not show any
et al, 2016). The analysis reported that activdfferences between such groups (McNelly et al.,
mobilization had no effect on mortality or side2016). An early rehabilitation study reported that
effects but this intervention enhanced bodil@ctive mobilization for patients in intensive care
functions when directed (Schaller., 2016; Morristound that patients in the intervention group had
2016). The effects of active mobilization were ndtigher functional ability than the control group at

Effect of Active Mobilization on Patientsin
intensive care

Discussion
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the 12th month (Denehy et al., 2013; Bagshaw et, 2@L5; McNelly et al., 2016 )

Figure1: PRISMA Flow diagram
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Table 1. Active mobilization, physical function, muscle strength, health-related quality of life, intensive care

No | Journal (yea Title Country Aim Responden Data collectiol Resul

1 Kayambt Early physica Australie To determine Patients Respondents of £ The results showed that in
et al (2015) rehabilitation in whether early | treated in the 1CU-treated patients the exercise group there
intensive care physical ICU were 50| were recruited with was an increase of

patients with sepsis rehabilitation patients double-blinded RCTs physical function, witH

synd_rome: A improves th_e (26 _respondents of significant value p, - 0.04

randomized clinica physical function exercise group and 24 . T

trial (RCT) and associated respondents of and physical role at_ °

outcomes in standard care). months  after  hospital

sepsis syndrome While in the standard
treatment group, muscle
strength was found to he

significant value p = 0.24
(MRC). The mean change

of interleukin-10
increased in the active

mobilization group with a

significant value of p =

0.04, no  significang

difference with

interleukin-6.

Implementation of early

physical rehabilitatiorn

may improve patient self-

reported physical

functioning and systemic

anti-inflammatory effects.
2 Dong et ¢ Benefits of earl China To evaluate th Patients Respondents of 1( The results showed that
(2016) rehabilitation benefits of early | treated in patients who had significant value of early

therapy for patients rehabilitation ICU were undergone CABGs rehabilitation therap
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with prolongec
mechanical
ventilation after
coronary artery
bypass surgery: A
prospective
randomized clinica
trial (RCT)

therapy in patient
with prolonged
mechanical
ventilation after
coronary artery
bypass surgery
(CABG)

106 patient:
undergoing
CABG.

enrolled between Jur
2012 and May 2015
were recruited with
prospective RCTs (53

respondents from

rehabilitation group
early and 53 control
group respondents).

—h

reduced  duration g
mechanical ventilatior
with p value <0.01, lengt
of hospitalization with p
value <0.01), and lengt
of stay in ICU p value
<0.01 for patient which
requires more than 72
hours of prolonged
mechanical ventilation.
KaplanMeier analysig
showed that the number
patients remaining if
mechanical ventilation if
the early rehabilitatior
group was greater than
the control group after
days of rehabilitation
therapy (logrank test:
<0.01).

These results provide
evidence to support the
implementation of early
rehabilitation therapy in
patients requiring
prolonged mechanical
ventilation after CABG.

———

>

- —_— d T -d
U N5 =X

Rehabilitation o
standard and lengt
of hospitalization
of patients with
acute respiratory
failure: A
randomized clinica

3 Morris et al
(2016)

=)

Columbie

To compare
standardized
rehabilitation
therapy (SRT)
with the usual
care intensive
care unit (ICU)

300patient:
treated in
ICU with
acute
respiratory
failure were.

Respondents as ma
as 300 patients treate|
in ICU with
respiratory failure
require mechanical
ventilation to be
recruited by RCT test

o

The results showed no
difference in duration of
ventilation or ICU care|
There was no effect on the
6 month evaluation eithe
with a grip value of p =

-

www.inter nationalj our nal ofcaringsciences.org



International Journal of Caring Sciences

September-December 2018 Volume 11 | Issue 3| Pagel949

trial (RCT)

with acute
respiratory
failure.

from October 2009 t
May 2014, with a
follow-up of 6 months,
(150 SRT group
respondents and 15(
respondents usual

care).

0.23, and handheld pow
dynamometer value p
0.82.

Among all hospitalizeg
patients with acutg
respiratory failure eithe
SRT with usual care di
not lower the hospital
LOS.

11
—

T O = W=

4 Williams
et al(2018)

Early and advance
rehabilitation in
mechanically
ventilated Patients
in critical care: A
feasibility
randomized
controlled trial

Englanc

To evaluate th
feasibility of early
and advanced
rehabilitation for
patients with
mechanical
ventilation for>5

days and to asses$

their impact on

possible long-

term outcome

measures for use

in the definitive
trial.

Patients
treated in
intensive
care units

were 103 of
128 eligible
patients

Respondents werge

103 eligible

patients, recruited
with RCT tests of

previous and
advanced

rehabilitation for
patients treated in

critical care

between June 201
and September

2017

The results of this study
indicate that patients given
earlier mobilization
interventions (8 days Vs
10 days) had a significant
value of p = 0.035, with
higher SOFA score in firg
mobility,  this  phase
indicating an acute state |n
the patient's iliness.

\"iJ

— oD

The intervention group
also achieved higher
mobility levels in the

critical care value of p 1
0.016, with 73% able t
walk after discharge fron
the hospital.
This research has been
successfully conducted In
ICU by implementing
quality improvemen
initiatives in the previous
mobilization.

o> O H

U7
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5 Schaller et ¢ Early mobilization | German To testwhether | 200Patients | Respondents were 2|« The results of this study
(2016) that leads to goalg early mobility treated in patients, recruited by indicate that the
in the surgical leads to increased intensive | RCT test, (96 patients  ntervention increased tHe
intensive care unit; mobility, care ;urgical in the standard contral mobilization rate (SD 1 b
A randomized decreased length units. / care group, 104 0). |
.. . . : ), in the control group, p
clinical trial (RCT) _ of_stay of _ intervention groups). <0,0001) the 7-day
intensive care unit ' ’ :
surgery (SICU), average SICU dggradatlon
and increased (b 5-12) in  the
patient functional intervention group in the
independence in control group , p 3
hospitals. 0.0054), and increased
functional mobility at
hospital discharge, p E
0.0002).

* More reported adverse
events in the intervention
group (25 cases [2 « 8%)])
than in the control group
(10 cases [0 - 8%)]).

* No serious adverse evernts
were observed prior tp
discharge, 25 patients died
17 [16%] in the
intervention group, eight
[8%] in the control group),
3 months after discharge
from hospital 36 patients
died (21 [22%] in
intervention group, 15
[17%] in control group).

6 Brauner et al The effect of Israe The purpose ¢ 18 Patients Respondents as |« The intensive care group
(2014) physical therapy or this study was to| treated in many as 18 patients also  required  shorter
muscle strength, evaluate the ICUwho | \were recruited with|  intensive care than the
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respiratory muscl
and functional
parameters in
patients with
intensive care unit
weakness.

effects of
intensive physical
therapy protocols
on patients in
intensive care
units who
experienced
weakness, in
terms of strength
muscle,
respiration and

functional index.

requiring
mechanical
ventilation
for 48
hours.

prospective
randomized trial, (9
control group
patients and 9
intervention group
patients)

routine care group (P
0.043).

It is possible that intensivie
therapy protocols ca
facilitate early recover)
processes in patients with
weakness.

~ 5
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Conclusions of follow-up, 1-12. Retrieved from
http://ccforum.com/content/17/4/R156

Active mobilization in patients in intensiveDong, Z., Yu, B., Zhang, Q., Pei, H., Xing, J., aW/.,

care improves body function, the effect of :- Song, Z. (2016). Early Rehabilitation Therapy Is

" bilizati b “in th tient' Beneficial for Patients With Prolonged Mechanical
active mobifization can be seen, In the patient's yqngjation After Coronary Artery Bypass Surgery.

physical function, muscle strength, walking |nternational Heart Journal, 57(2), 241-246.
ability, sitting both during treatment and after https://doi.org/http://dx.doi.org/10.1536/ihj.1561
discharge from the hospital. Subsequefgosselink, R., Bott, J., Johnson, M., Dean, E.,a\N&,
research in the knowing the effects of active Norrenberg, M. ... Vincent, J. L. (2008).

e . Physiotherapy for adult patients with critical @ss:
mobilization of the hospital and measure the r.commendations of the European Respiratory

faCtorS that |nh|b|t the mObilization Of patients Society and European Society of Intensive Care

in intensive care. Medicine Task Force on Physiotherapy for Critically
[l Patients. Intensive Care Medicine, 34(7), 1188—

A systematic review of the effects of active 1199. https:/doi.org/10.1007/s00134-008-1026-7

mobility in patient care, and preventing sidetfartini, K., Amin, Z., Pitoyo, C. W., & Rumende, @.

effects in patients during treatment was (2014 Faklor-Faklor —yang Mempengarubhi

. . . Mortalitas Pasien ARDS di Rumah Sakit Cipto
crutially important to conduct. This research pangunkusumo Jakartghest, 1(1), 21-26.

may help to increase the understanding as wekrmans, G., De Jonghe, B., Bruyninckx, F., & Van d
as a protocol for profesional medical Berghe, G. (2014). Interventions for preventing
practitioners in intensive care unit to perform critical illness polyneuropathy and critical illrees

" . : myopathy. The Cochrane Database of Systematic
care. In addition, it also helps other medical Reviaws, ), CD006832.

personnel to collaborate in achieving good pps://doi.org/10.1002/14651858.CD006832.pub3
service quality. This study shows that it has n@odgson, C., Bellomo, R., Berney, S., Bailey, MuhB

negative effect on active mobilization, but this H., Denehy, L., ... Webb, S. (2015). Early
intervention greatly affects the patient's mobilization and recovery in mechanically

. . ventilated patients in the ICU: A bi-national, niult
functional status. But still need proof of centre, prospective cohort studgritical Care,

security in the long run. 19(1), 1-10.
Kayambu, G., Boots, R., & Paratz, J. (2015). Early
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