
 International Journal of Caring Sciences              September – December 2020  Volume 13 | Issue 3| Page 2269 

 

 
www.internationaljournalofcaringsciences.org 
 

Special Article 

Early Mobilization of Intensive Care Unit ((ICU) Patients 
 

Konstantinos Koukourikos, RN, MSc, PhDc 
Lecturer, Nursing Department, International Hellenic University, Thessaloniki, Greece 

Lambrini Kourkouta, PhD 
Professor, Nursing Department, International Hellenic University, Thessaloniki, Greece 

Christos Iliadis,  RN 
Private Diagnostic Health Center of Thessaloniki, Greece 

Vassiliki  Diamantidou,  MD, MSc in Obstetrics Medicine 
Internal Medicine Speialist, Intensive Unit Specialist, 251 Airforse Hospital, Athens Greece 

Vassiliki Krepia,  RN, MSc, PhD 
General Hospital “Sismanogleion”, Athens, Greece 

Areti Tsaloglidou, RN, MSc, PhD 
Assistant Professor, Nursing Department, International Hellenic University, Thessaloniki, Greece 

Correspondence: Koukourikos Konstantinos Lecturer, Nursing Department, International Hellenic 
University, Thessaloniki, Greece. P. O BOX 141. GR - 574 00 Sindos, Thessaloniki GREECE. Email: 
kokaea@yahoo.gr 
 

 

Abstract 

Introduction: Early mobilization (active and passive) is an important factor in preventing and treating 
neuromuscular damage observed in ICU patients mainly due to bed rest and immobilization. 

Purpose: This is a review regarding the early mobilization of patients in ICU, the role of EMS and is especially 
referred to the barriers and safety issues arising from the use of mobilization programs. 

Material and methods: A literature review was performed via valid databases such as Scopus, PubMed, Cinahl 
for the period 2000-2019 in English language. The following keywords were used: ICUaW, early mobilization, 
rehabilitation, barriers and safety, loss of muscle mass, immobilization, bed rest. 

Results: The review shows that mobilization and rehabilitation programs in the early stages of patient care in 
the ICU can have beneficial effects on patients, bypassing the barriers that may arise and providing safety to 
patients. The positive elements from their implementation is the continuous improvement of the patients' 
functionality, the reduction of the dependence on the ventilator and the duration of stay in both the ICU and the 
hospital. 
Conclusions: Early mobilization is an important tool for dealing with neuromuscular damage of patients in the 
ICU and, if it is combined with changes related to the developing culture in the ICU as well as with 
improvement in the general organization and management of these units, then the future looks bright for 
hospitalized patients. 
 

Keywords:  ICUaW, early mobilization, rehabilitation, barriers and safety, loss of muscle mass, immobilization, 
bed rest.  

 

 

 

Introduction 

The operation of the Intensive Care Units in 
conjunction with better equipment due to the 
advances of the technology, and the specialized, 
qualitative care provided to the seriously ill, 
contributes to the increase of survivors in the 
ICU (Engel et al., 2013). Although that the 

restriction, the immobilization, the mechanical 
support, the use of drugs as well as the prolonged 
bed rest cause serious physical and psychological 
damage to the ICU patients, on the other hand 
they are crucial parts of the provided care (Drolet 
et al.,2012). It has been observed that, during 
their hospitalazion and after their discharge from 
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the unit, the patients often exhibit neuromuscular 
weakness, reduced cognitive functionality and 
various psychological side effects. These effects 
lead to main changes in patients’ daily life and 
reduce their quality of life (Herridge et al., 2011) 
for a long time after their discharge from the 
hospital (Fan et al., 2014). 

Thus, the term Intensive Care acquired Weakness 
(ICUaW) is now widely accepted and describes 
the difficult situation experienced by ICU 
patients. It is a major complication and therefore 
has attracted the interest of the scientific 
community. The fact that muscle weakness and 
nerve damage start from the first days of the 
patient's hospitalization, means that immediate 
action needs to be taken as it is considered to be 
a public health problem (Puthucheary et al., 
2013). The prevalence of ICUaW varies and 
depends mainly on the severity of the disease and 
the diagnostic technique used. According to a 
modern review of 33 studies (n = 2686), the 
probability of occurring ICUaW is estimated at 
40% in patients who are on mechanical 
ventilation for more than 7 days (Appleton, 
Kinsella, Quasim., 2015) while in another study, 
under the same conditions, the percentage is 
raised up to 58% (Griffiths & Hall, 2010). 

For ICU patients, the term "early mobilization" 
(EM) refers to the implementation  of a 
physiotherapy program (passive mobilization, 
active mobilization and respiratory muscle 
training) or new mobilization techniques 
(ergometry cycle, or neuromuscular electrical 
stimulation) at an early stage of a patients stay at 
the hospital (less than 5-7 days)(Cameron et al., 
2015).While there is a significant interest by the 
scientific community for the early mobilization 
programs at ICU patients, the results of 2 studies 
show that their implementation is not widely 
used. A 1-day study by Nydahl et al., (2014) 
across Germany, the aim of which was to 
determine the rate of early patient mobilization in 
ICUs, showed that only 24% of all mechanically 
supported patients and only 8% of patients with 
endotracheal tube were mobilized in their bed as 
part of their care. Dealing with modifiable 
mobilization barriers such as deep sedation, is an 
important parameter for increasing such 
programs in German ICUs. A similar study in 
southern Brazil showed that the frequency of 
mobilization programs in ICUs was even lower. 
In only 10% of mechanically supported patients 
and 2% of patients carrying endotracheal tubes, a 

mobilization protocol was used (Fontela et al., 
2018a). 

Early patient mobilization: One possible 
treatment option to deal with the muscle mass 
loss in critically ill ICU patients is their early 
mobilization. Mobilization is defined as 
"physical activity that is performed at a suitable 
intensity, providing physical benefits for the 
body and helping (affecting) the circulation, 
central and peripheral perfusion, ventilation 
(oxygenation) and the level of consciousness". 
(Castro-Avila et al., 2015). The rehabilitation 
programs consist of the following therapeutic 
strategies: passive and active range of motion, 
active side to side turning, cycling in bed, 
exercises in bed, sitting on the edge of the bed, 
transferring from bed to a chair, marching on the 
spot, ambulation, hoist therapy, tilt table, active 
resistance exercises, and electrical muscle 
stimulation. (Amidei, 2012) The start of the 
mobilization program, as well as the frequency 
of its implementation are closely related to the 
expected results (Farhan et al., 2016). The 
mobilization techniques must be relative to the 
patient's abilities but also to his level of 
cooperation. The correct choice of technique 
requires a detailed examination by health experts, 
which includes taking the patient's medical 
history and evaluating the following parameters: 
cardiac reserve, respiratory reserve, and factors 
affecting the overall clinical picture of the patient 
(Truong et al., 2009). The same scientists 
(Truong et al., 2009) in their study report that 
staying in bed for extended periods is known to 
alter fundamental aspects of muscle structure, 
function and biology. They also point out that 
mechanical muscle unloading leads to oxidative 
stress, imbalances in protein synthesis and cell 
death while at the same time, it seems to be 
exacerbated by systemic inflammation, infection, 
hypercortisolemia (overproduction of cortisol) 
and malnutrition. The same study emphasizes 
that in both healthy volunteers and critically ill 
patients, clinostatism is associated with rapid loss 
of muscle mass and maximal strength.  

Other studies (Meyer et al., 2015, Bloch et al., 
2015) emphasize the fact that ICU patients due to 
mechanical ventilation and immobility are at 
high risk of developing ICUaW, so health 
professionals should properly evaluate these 
cases and act quickly implementing 
individualized programs. It is noted that to 
patients with muscle atrophy, the changes 
observed at the cellular and molecular level are 
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due to a reduction in cell membrane stimulation, 
and alterations to the link between protein 
production and degradation resulting in increased 
protein degradation. They are also due to an 
increase of the occurrence of free radicals, a 
reduction of the antioxidant defense with the 
occurrence of oxidative stress leading to the 
increase of inflammatory process and the 
presence of interleukins. 

The study of Schweickert et al., (2009) reports 
significant benefit for the patients in terms of 
functional capacity due to the early mobilization 
and rehabilitation upon discharge from hospital. 
Other studies have also looked at the ability of 
patients to walk on their way out of the hospital. 
A common element of the studies is the division 
into 2 groups, the one that received the 
immediate intervention and the other one that 
received the usual care depending on the 
situation. The results showed that the group that 
received the immediate intervention walked 
further, thus increasing its mobility (Hanekom, 
Louw, Coetzee, 2012; Denehy et al., 2013).  In 
the study of Denehy et al., (2013) related to the 
quality of patient’s life, the population of 
participants was divided into 2 groups. In both of 
them poorer quality of life than the average 
(mean population) was shown, while in the study 
of Schweickert et al., (2009),the results (in terms 
of quality of life) were favorable to those who 
had received intervention (early mobilization). 

Regarding the duration of mechanical 
ventilation, Schweickert et al, (2009) showed 
that the patients from the intervention group 
spent fewer days in mechanical ventilation than 
the control group, while Routsi et al., (2010) 
reported fewer days of dependence on 
mechanical ventilation, but this result was not 
statistically significant in both cases. The study 
of Ota et al., (2015) on the other hand, showed 
that the duration of mechanical support was 
shorter in the intervention group than in the 
control group and this difference was statistically 
significant. The study of Moss et al., (2016) in 
ICU patients who needed mechanical support for 
at least 4 days, showed that there were no 
significant differences between the 2 groups 
(intervention and control) even after their 
discharge from the hospital. Furthermore, the 
length of stay in the ICU and the hospital did not 
differ significantly between the comparison 
groups in 2 modern studies (Brummel et al., 
2014; Arias-Fernandez, 2018). 

In the study of Dantas et al., (2012) aiming at 
evaluating the effectiveness of early mobilization 
protocol in the respiratory and peripheral 
muscles of ICU patients (n = 59), it was shown 
that there were positive differences, but not 
statistically significant, both in muscle 
strengthening as well as in staying in mechanical 
ventilation, in ICU and in the hospital in general. 

According to the European Society of ICU Task 
force of Physiotherapy (Gosselnik et al., 2008) 
patients’ mobilization should be one of the most 
important goals of physiotherapists. It is an 
indisputable fact that mobilization contributes to 
the awakening of the patient, the prevention of 
thrombophlebitis, muscle atrophy as well as 
weakness of the respective muscle groups. It also 
contributes to the treatment of pressure ulcers, 
the facilitation of vascular circulation, and the 
treatment of systemic release of the patient from 
the ventilator. 

In the study of Hodgson et al., (2016) aiming at 
investigating the application of early 
mobilization in patients with mechanical 
ventilation, it was shown that this intervention is 
not only feasible but also safe. It also concluded 
that early mobilization led to an increase in the 
duration and level of active exercises. In the 
study of Bailey et al., (2007) it is supported that 
mobilization is safe and feasible with minor 
changes in blood pressure (below 1%), high 
degree of desaturation or even movement of the 
feeding tube. This study was consisted of 103 
patients and included three exercises in total:  
seating of the seriously ill person on the edge of 
the bed, seating in a chair and walking. On the 
other hand, the study of De Figueiredo et al., 
(2020) showed that the implementation of 
mobilization programs on burn patients admitted 
to ICU, resulted in a low level of mobility during 
the period of being connected to the ventilator 
and also a low level of functionality upon their 
discharge from the hospital.  

In a meta-analysis of Hu et al., (2019) it is 
reported that early mobilization is beneficial in 
restoring the functionality of ICU patients, 
leading to the improvement of muscle strength 
and the ability of patients to walk independently, 
the reduction of the ICUaW syndrome 
occurrence and the mortality rate in hospitals.In 
another meta-analysis of Zang et al., (2020) it is 
reported that early mobilization was effective in 
preventing the occurrence of ICUaW, reducing 
the length of stay in the ICU and in hospital, and 
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improving their mobility. However, there was no 
reduction in the mortality rate, even in days 
without the use of a ventilator. Increased 
functionality of patients admitted to ICU with 
vascular stroke upon their discharge from the 
hospital and a better quality of life is also 
presented in the study of Alamri et al., (2019). 
The combination of passive and active 
mobilization programs for patients who are in 
mechanical ventilation in ICU is a safe process 
that benefits the patients (reducing the 
connection time to the ventilator, reducing the 
time spent in the ICU and improving operational 
capacity) as long as there is a financial support 
for such programs and teamwork of various 
health professionals (Hruska., 2016). Early 
mobilization of patients with acute respiratory 
failure (n=153) depended on mechanical 
ventilation showed that the time of dependence 
on the ventilator and stay in the ICU had been 
reduced, and the contribution of the 
multidisciplinary therapeutic team including 
patient's family was important (Lai et al., 2017).  
According to the study of Gomez-Cabrera, 
Domenech & Vina (2008), the contribution of 
mobilization to reducing oxidative stress and 
inflammation is remarkable. During moderate to 
vigorous exercise (60% to 75% of maximum 
oxygen intake) in skeletal muscles an increase in 
the expression of antioxidant enzyme production 
is seen, thus offering increased protection against 
oxidative stress. 

Furthermore, according to Petersen & Pedersen 
(2005), moderate exercise leads to an increased 
production of anti-inflammatory cytokines. 
Interleukin-6 (IL-6) (which has anti-
inflammatory properties) is the first cytokine that 
can usually be increased during exercise, up to 
100 times more than the reference values 
observed before exercise. After the exercise, IL-6 
gradually decreases (Febbraio, Pedersen, 2002). 
Overall, reducing oxidation as well as increasing 
anti-inflammatory cytokines during moderate 
exercise can play an important role in 
maintaining muscle mass to th critically ill 
patients. 

Aerobic exercise is a key component that reduces 
muscle weakness, increases the time spent off the 
ventilator and improves the functionality of 
patients who have been left for a long time under 
mechanical ventilation. Burtin et al., (2009) 
implemented a twenty-minute exercise program, 
five times a week, the results of which showed 
an increase in their functional exercise capacity, 

quadriceps force and overall improvement of 
patient’s functionality. In addition, according to 
the researchers, frequent repetition of low-
intensity exercises seems to positively affect 
muscle mass and functional capacity while also 
contributing to increased production of oxidative 
enzymes. 

Early mobilization in pediatric ICU (PICU) is 
gaining momentum, but there are still no major 
studies related to the functionality and 
psychological impact of its implementation. The 
evidence shows that critically ill children 
mobilization is safe and feasible, but in order to 
improve the survival of pediatric ICU patients, it 
is important to minimize sedation, recognize the 
importance of delirium, and promote early 
mobilization programs (Walker & Kudchadkar, 
2018). 

Electrical neuromuscular stimulation: Patients 
who cannot move and active mobilization cannot 
be performed to them, passive mobilization 
through electrical neuromuscular stimulation 
helps them to avoid muscle mass loss and 
atrophy. At the same time, its contribution to the 
avoidance of deformities, pressure ulcers as well 
as to the improvement of pulmonary ventilation 
is remarkable. With the right application of early 
mobilization and the proper evaluation of 
patients,  it seems likely that both respiratory 
function and the level of consciousness are 
improved, while muscular atrophy is reduced 
(Sidiras et al., 2016). The EMS through the 
application of electricity aims to cause 
contractions in the muscles as well as activate the 
skeletal muscles. Thus, muscle exercise can be 
achieved without the presence of voluntary 
movement of body parts. When the muscle is 
stimulated by artificial means, a different 
activation of muscle units is observed compared 
to normal voluntary activation. While the 
electrodes are placed trans dermally above the 
surface of the muscle, the activation of the 
muscle is not due to the direct stimulation of the 
muscle fibers but due to the stimulation of the 
intramuscular branches of the nerve (if the neural 
pathway is intact) ( Bouchla et al., 2009). 
According to Robinson., (2008) the most 
important factors affecting the strength of muscle 
contraction are the number of muscle fibers used. 
This depends on the duration of the stimulus and 
intensity, as well as on the frequency of 
stimulation of the peripheral nerve. Low intensity 
currents, for instance, are not capable of causing 
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muscle contraction. It seems, therefore, that EMS 
can achieve activation in the large motor units, 
that cannot be activated during voluntary 
contraction. (Gregory & Bickel, 2005). 

Several studies try to shed light on the role of 
electrical neuromuscular stimulation in 
mobilizing ICU patients in both Greek and 
international hospitals.  In a study of Routsi et 
al., (2010) it is reported that daily EMS 
(electrical neuromuscular stimulation) sessions 
prevent the development of polyneuromyopathy 
(CIPNM) in patients hospitalized in the ICU and 
also result in a shorter weaning duration. A 
combination of EMS and exercise regimen on 
144 ICU patients over 18 years old who were 
mechanically supported for at least 3 days, was 
included in the research framework of Dos 
Santos et al. (2020) study. This study showed that 
the above-mentioned method was well tolerated 
by patients and there was a reduction in the time 
spent to mechanical ventilation. On the other 
hand, in a similar study, it was resulted that the 
effect of EMS and personalized physiotherapy on 
the muscle strength of 128 ICU patients did not 
lead to a further improvement in patients muscle 
strength and functional status on their discharge 
from the hospital (Patsaki et al., 2017). In 
another study of Dall’ Acqua et al., (2017) ICU 
patients (n=25) who were on mechanical 
ventilation (24-48 hours) were divided into 2 
groups. In the first one EMS and physiotherapy 
was applied while in the other group a false EMS 
and physiotherapy program was used. The aim of 
the study was to estimate muscle thickness in 
ICU patients. It was shown that the thickness of 
the rectal abdominal muscle and thoracic muscle 
was maintained in the intervention group while 
there was a decrease in the thickness of the 
control group. There was also a differentiation in 
the length of stay between the two groups in the 
ICU, with a shorter stay in the intervention 
group. In a systematic review and meta-analysis 
of Zayed et al. (2020), it was demonstrated that 
EMS in combination with routine ICU care was 
not associated with significant variations in 
muscle strength, ICU mortality, duration of 
mechanical ventilation or duration of ICU stay 
compared to standard care provided to 
hospitalized ICU patients. In the study of Fischer 
et al., (2016) on a sample of 54 patients who had 
undergone cardiac surgery, EMS was applied to 
investigate whether loss of muscle thickness and 
muscle strength, as well as variation in muscle 
thickness and strength during the period from 

preoperative period to hospital discharge, is 
prevented. The participants of the study were 
divided into 2 groups. In the first one, EMS was 
applied for 14 days while in the second, although 
electrodes had been placed, no electricity was 
applied. The results showed that EMS had no 
effect on muscle thickness, but it was associated 
with a higher rate of muscle strength recovery 
during ICU stay. Upon discharge from the 
hospital, patients had regained preoperative 
muscle strength levels, but they still appeared 
residual functionality and reduced muscle 
thickness compared to pre-ICU levels in both 
groups. 

Barriers to the implementation of early 
mobilization: Early mobilization (active and 
passive) is an important measure to prevent 
complications for patients hospitalized in ICU. 
However, it is not always possible to implement 
it because problems and barriers are constantly 
emerging (Koukourikos, Tsaloglidou & 
Kourkouta, 2014). Several studies have dealt 
with this issue, the importance of which is also 
highlighted by their increasing number.  In the 
study of Goodson et al., (2018) is documented 
that the members of the multidisciplinary team 
with a high level of expertise and experience of 
over 10 years in ICU have a significantly fewer 
problems in implementing mobilization and 
rehabilitation programs. 

In the systematic review of Dubb et al., (2016) 
the hemodynamic instability, the presence of 
vascular and other catheters, sedation and the 
reduced level of patient consciousness are 
referred to as barriers. In addition, barriers 
related to the ICU organization, such as the lack 
and inadequate training of the staff and the 
absence of an organized program for the patient’s 
early mobilization, are highlighted. Other 
problems are related to the culture developed in 
the ICU, such as the lack of priority in the 
implementation of such programs, the lack of 
knowledge and understanding of the benefits, 
safety and mobilization techniques. Finally, the 
barriers observed in the process are also 
important, such as the lack of coordination and 
communication among health professionals. It is 
not always clearly defined who is responsible for 
the selection and integration of patients into the 
program and there is also ambiguity regarding 
the responsibilities, the role of each health 
professional and the objectives set out in the 
program. Inadequate staff training, lack of 
understanding of the benefits of early 
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mobilization, inadequate interdisciplinary 
communication and lack of leadership in 
implementing the program, were the main 
barriers identified by Dafoe et al., (2015). In a 
study aimed at exploring the knowledge and 
views of the interdisciplinary team's members 
working in ICU on the barriers regarding the 
implementation of mobilization programs, it was 
found that the main obstacles are considered to 
be staff shortage, patient repression, delirium, the 
risk of musculoskeletal injuries and excessive 
work stress (Fontela, Forgiarini, Friedman, 
2018b). 

Furthermore, sleepiness, hemodynamic 
instability, respiratory contraindications and 
medical objections were the main barriers 
identified in the study (n=202) of Brock et al. 
(2018).In the qualitative study of Barber et al. 
(2015), it is also mentioned that the major 
barriers to mobilization are the development of a 
particular culture in ICU, the lack of financial 
resources, prioritization and leadership. 

Safety of early mobilization programs: Given 
the increase in literature on the subject of ICUaW 
and its accompanying complications, early 
mobilization and rehabilitation is now drawing 
the attention of experts. Despite minor concerns 
about their implementation, the safety of the 
programs is becoming key issue and many 
studies are dealing with it. In the study of 
Damluji et al. (2013),101 patients who carried a 
femoral catheter and to whom a mobilization 
program was implemented (standing – walking, 
ergometry cycle and exercises in bed) were 
included. No safety issue was observed and so it 
can be concluded that the presence of a femur 
catheter does not preclude patients’ mobilization. 
Adler & Malone (2012) in their study report the 
presence of adverse events such as line removal 
or other devices. There were also variations in 
heart rate, in pulse oximetry and blood pressure. 
Furthermore, the need of changing medical 
commands (administration of sedatives; the most 
common side effect was oxygen des saturation) 
was obvious. All the above-mentioned side 
effects are, according to authors, associated with 
patient safety, but as their occurrence is not 
frequent (< 2%), it is concluded that mobilization 
programs are quite safe. Another study analyzed 
the results of a prototypical mobility protocol, 
which was launched within 48 hours of 
mechanical ventilation. None of the 106 patients, 
who participated in the mobilization program, 
experienced an accidental removal of any 

medical device or any life-threatening condition 
(Morris et al., 2008) 

Conclusions: Neuromuscular disorders 
associated with hospitalization in ICU are 
increasingly recognized as contributing factors to 
short- and long-term physical injuries. Bed rest, 
sedation, drug administration and immobilization 
are strongly associated with neuromuscular 
dysfunction and physical injuries, whereas early 
mobilization (active and passive) and 
rehabilitation can be a valuable intervention to 
mitigate these consequences. 
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