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ABSTRACT

Introduction: One of the complications of intensive care unit (ICU) admission is neuromuscular dysfunction because of critical
illness, which may lead to disuse atrophy. Many of critically ill patients have severe muscle weakness, which has been termed
ICU-acquired weakness (ICU-AW). ICU-AW has many consequences on patients’ outcome. The aim of the study was to
determine contributing factors for occurrence of acquired muscle weakness in intensive care units.
Setting: The study was conducted in four general ICUs in two selected Hospitals in Makkah in KSA.
Subjects: Hundred patients were included in the study.
Materials and Method: Tool one: factors contributing to ICU-AW assessment tool. Tool two: indicators of ICU-AW in critically
ill patients.
Results: Forty-two patients were diagnosed ICU-AW. Differences between the ICU-AW group and the no ICU-AW group in,
sex, diagnosis on admission and APACHE II were not statistically significant. Age in the ICU-AW group was higher than in no
ICU-AW group [59±14 vs. 53±11 years, p = .0183] which was significant statistical difference.
Conclusion: The contributing factors for ICU-AW are immobility, patients’ age, level of consciousness, parenteral nutrition, and
glucocorticoid & insulin therapy.
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1. BACKGROUND

Many medical conditions such as myocardial infarctions and
surgical complications have been managed by prescribed im-
mobility. There is a perception that critically ill patients’ bed
rest is needed to minimize oxygen consumption, improve
oxygenation, maintain spine & bone alignment, and mini-
mize trauma. However, the adverse effects of bed rest on
patients are well known. Therefore, early mobilization of
critically ill patients can prevent complications. Contradict-

ing for these evidences, there has been a shift in managing
critically ill patients from awake and interactive to immobile
and sedated patients for days, and sometimes for weeks.[1]

Studies have revealed that a significant proportion of sur-
vivors of critical illness have profound muscle weakness and
consequent impairment in functional status and quality of
life for years after hospital discharge. The development of
muscle weakness has multi-factorial reasons, including pre-
morbid conditions and ICU-acquired weakness (ICU-AW).
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ICU-AW is defined as a “syndrome of generalized limb weak-
ness that develops while the patient is critically ill and for
which there is no alternative explanation other than the criti-
cal illness itself”. ICU-AW may develop because of critical
illness, deep sedation, and prescribed immobility.[2–4]

ICU-acquired weakness is a common ICU complication. In
a systematic review of 24 studies, 46% of critically ill pa-
tients had neuromuscular complications, which were asso-
ciated with prolonged mechanical ventilation duration and
increased ICU length of stay. In other prospective studies,
the incidence of ICU-AW was 25%-58% for patients venti-
lated for at least 7 days. The incidence of ICU-AW has been
reported to be as high as 50% to 100% among patients with
sepsis.[1–5]

It has been thought that bed rest is necessary for recovery;
prolonged immobility beyond 24 to 48 hours is associated
with many detrimental physiological consequences. Bed-
bound patients sustain muscle atrophy from the loss of me-
chanical loading required to maintain muscle length. These
unloaded muscles have fewer actin filaments leading to a

lower force per cross sectional area, which manifests clin-
ically as muscle weakness. In addition, unloaded muscles
have decreased protein synthesis and accelerated protein
degradation that resulted in muscle atrophy. Muscle atrophy
may occur within hours of immobility in healthy subjects,
as each week of bed rest leads to loss of muscle strength
up to five percent. Immobility increases the production of
pro-inflammatory cytokines and reactive oxygen species,
resulting in further breakdown of muscle proteins, which
increase muscle weakness.[2, 3, 6, 7]

The interaction of immobility with critical illness can further
accelerate muscle loss. Catabolism can be up to 2% per day
in critically ill patients leading to decrease muscle fiber area
by 4% per day with severe atrophy. ICU-AW has also been
associated with severity of illness. In addition to, the sys-
tematic inflammatory response syndrome (SIRS) has a more
profound impact on muscle loss than with immobilization
alone. Sepsis decreased protein synthesis in the muscles
leading to increase catabolism and decrease the muscle mass
of the lower extremity.[8, 9]

Figure 1. Physiological sequelae of immobilization and the burden of severe critical illness. FVC = forced vital capacity;
ICU-AW = ICU-acquired weakness; MIP = maximum inspiratory pressure; PTSD = post-traumatic stress disorder; VO2 =
oxygen delivery

Many factors make critically ill patients at risk for the devel-
opment of ICU-AW, such as prolonged immobility, malnutri-
tion, over-sedation, and systemic inflammation, but recent at-
tention has focused on a number of controversial risk factors,
which are neuromuscular blocking agents, corticosteroids,

and hyperglycemia. Evidences are conflicting with respect
to corticosteroids, neuromuscular blocking agents, and the
development of ICU-AW. While a number of observational
studies have not confirmed a significant association between
corticosteroids and ICU-AW, analysis of a randomized con-
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trol trial (RCT) in respiratory failure, revealed occurrence of
ICU-AW in patients with corticosteroid group. Analysis of
two large randomized clinical trial had reported significant
reductions in ICU-AW with tight glycemic control[3, 10] (see
Figure 1).

For the diagnosis of ICU-AW, routine screening of all ICU
patients with electro-physiological testing is not feasible be-
cause of challenges in testing and interpretation of the results
in critically ill patients, as well as problems with cost and
availability of equipment and expertise. The majority of
studies advocate performing bedside physical examination of
peripheral muscle groups using the Medical Research Coun-
cil (MRC) scale sum score as a starting point for ICU-AW
diagnosis. A composite MRC score from the examination
of three muscle groups in each limb (range from no muscle
contraction = zero to normal strength = 5) is commonly used,
with < 80% of the maximum score (i.e., < 48 out of 60)
representing ICU-AW. MRC score has excellent inter-rater
reliability in critically ill patients.[3–5]

Commonly, patients recovering from critical illness suffer
from persistent impairments in health-related quality of life.
Herridge et al.[12] studied prospectively 109 ICU survivors
and found persistent functional disability for five years af-
ter ICU discharge. These critically ill patients lost eighteen
percent of their baseline body weight in the ICU and had
severe muscle atrophy. Physical functional impairment was
because of losing muscle bulk, muscle weakness, and fatigue
as stated by these patients. After one year, over half of the
patients could not return to work because they still experi-
enced weakness, persistent fatigue and poor functional status.
Therefore, critical illness may result in debilitating disability
leading to ongoing requirements for medical care, financial
strain, and caregiver burnout.[12]

Studies have evaluated early mobilization of critically ill pa-
tients over the last decade, as it is the important therapeutic
option for prevention and treatment of ICU-AW.[1, 6, 7, 13–15]

ICU-AW preventive measures mainly depends on nursing
preventive interventions, that include main items describ-
ing nursing measures to promote patients mobilization as
positioning, active and passive range of motion exercises,
changing position, chair sitting and walking. Critically ill
patients early mobilization will increase muscle strength, and
prevent muscle atrophy. Moreover, mobilization and exercise
may promote health because they can prevent insulin resis-
tance and microvascular dysfunction and decrease oxidative
stress & inflammation, which may lead to a reduction in
ICU-AW[1, 6, 7, 13–15] .

In recent years, attention for patients’ safety has increased,
however the focus of this attention is on the epidemiology

of errors and adverse events, not on preventive practices to
reduce such events. Recently, the safety and feasibility of
early mobilization of critically ill patients are documented
in a number of studies. In addition, early mobilization and
rehabilitation are associated with important decrease in me-
chanical ventilation duration, and improved physical function
at hospital discharge. Despite the results of these studies,
early mobilization is performed for only about a quarter of
all critically ill patients.[13–18]

Critical care nurses have important roles; firstly as patients’
advocate to maintain patients’ safety and prevent harm, and
to promote health. Therefore, identifying patients at risk for
ICU-AW is important which can be done by performing as-
sessment and physical examination especially musculoskele-
tal examination and promoting patients’ health through posi-
tioning, turning, performing range of motion exercise (pas-
sive and active). Hence, the current study aimed to identify
the factors contributing to ICU-AW in critically ill patients.

1.1 Aim of the study
To determine contributing factors for occurrence of acquired
muscle weakness in intensive care units.

1.2 Study question
What are the contributing factors for occurrence of acquired
muscle weakness in intensive care units?

2. MATERIALS AND METHOD
2.1 Research design
The study was conducted following a descriptive design.

2.2 Setting
Four general ICUs in two selected Hospitals in Makkah in
KSA were the settings in which the current study conducted.

2.3 Subjects
Hundred patients were consecutively screened for eligibil-
ity after 48 hours in the ICU. Inclusion criteria; patients
above 18 years, mechanically ventilated for more than 3 days,
did not have neuromuscular disease, able to follow simple
commands, and with an APACHE II admission score ≥ 13.
Patients with preexisting neuromuscular disease (e.g. myas-
thenia Gravis, Guillain-Barre), spinal cord injury, stroke,
diseases with systemic vascular involvement such as lupus
erythematosus, obesity (BMI > 35 kg/m2), and with neu-
romuscular blocking agents, inability to provide informed
consent were excluded from the study.

2.4 Tools
The researchers developed two tools after reviewing the rele-
vant literatures.[1, 3, 7, 8, 10, 11]
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Tool one: Factors contributing to Intensive Care Unit
Acquired Weakness (ICU-AW) assessment tool. The re-
searcher developed this tool after reviewing the related litera-
tures[1, 3, 7, 8, 10, 11] to assess contributing factors for the occur-
rence of acquired muscle weakness in intensive care units. It
consists of two parts:

Part (I): ICU-AW preventive measures observational check-
list”. A checklist was used to observe ICU-AW preventive
measures. It contains five main items describing nursing pre-
ventive measures as positioning, active and passive range of
motion exercises, changing position, chair sitting and walk-
ing. Nursing preventive measures were measured using a
scale of done, and not done with scores one and zero respec-
tively. The scores for the individual items were then summed
up to obtain the total score.

Part (II): Drug-related factors. It includes prescribed medi-
cations during the ICU stay such as glucocorticoid therapy
and insulin therapy. The response format is measured using
scale of yes (present), no (not present).

In addition, patients’ characteristics which are sex, age and
name of the ICU and clinical data in relation to ICU-AW
such as the admission medical diagnosis, co-morbidities,
LOS, APACHE II score, methods of nutritional support, du-
ration on mechanical ventilation, serum transferrin, serum
pre-albumin, and total protein.

Tool two: ICU-AW indicators in critically ill patients.
This tool was used to monitor critically ill patients’ indi-
cators of ICU-AW in critically ill patients. It consists of two
parts:

Part (I): “The Medical Research Council (MRC) scale”.
This scale is used for assessment of muscle strength clin-
ically which is used by many studies.[3–5] These studies
clearly stated an MRC score threshold to define significant
weakness. Therefore, MRC score was used in the current
study to diagnose ICU-AW. The diagnosis of ICU-AW is
made with grading muscle strength in the upper and lower
extremities. The assessment of muscle strength include; wrist
extension, elbow flexion, and bilateral shoulder abduction,
for the upper limbs. For the lower limps include hip flexion,
knee extension and foot dorsiflexion.

Scoring; muscle strength in each group was scored according
to the six-point MRC system, which are; no visible con-
traction which was given zero, visible contraction without
movements of the limbs equal one, movements of the limbs
but not against the gravity equal two, movement against
gravity over (almost) the full range was given three, active
movement against gravity and resistance was given four and
five was scored for presence of normal muscle power.

The scale of MRC is ranging from zero to 60. The higher
scores indicating greater muscle strength. Presence of ICU-
AW is considered when the total score is less than 48. The
cut off limit of 48 for the MRC indicates clinically signifi-
cant weakness and it has been used previously for the clinical
identification of ICU-AW.[3–5]

Part (II): “Intensive Care Unit Acquired Weakness (ICU-AW)
related outcomes”. The researcher developed this part based
on reviewing the related literatures.[2, 3, 6, 10, 11, 15] It was used
to record the clinical findings/outcomes occurred to patients
because of ICU-AW. These outcomes/findings include; wean-
ing difficulties from mechanical ventilation discharge from
ICU and/or death. Findings/outcomes are measured using
scale of Yes (present), No (not present).

2.5 Tools validity and reliability
The study tools were developed after reviewing the related
literatures except tool 2 part I which was developed by the
Medical Research Council.[3–5] The tools were submitted to
a Jury of 7 experts in critical care medicine, and critical care
nursing to test the face and content validity of the tools, the
necessary modifications were carried out according to the
academic nursing experts’ judgment on clarity of sentences
and the appropriateness of the content. Tools reliability was
tested using internal consistency methods (Alpha Cronbach
test). The reliability coefficients were (r = 0.788) which
indicates an accepted reliability of the tools.

2.6 Pilot study
A pilot study was conducted on 10 (10%) patients. It was
selected from the previously mentioned study setting accord-
ing to inclusion criteria to assess the current study tools for
its clarity, validity, applicability and the time required to
fill the tool. Necessary modifications of the tool were done
according to pilot results to reach the finalized form. The
subjects who included in the pilot study were excluded from
the total study sample.

2.7 Procedure
The study included newly admitted patients who were se-
lected according to the previously mentioned inclusion cri-
teria, then patients’ characteristics such as age, sex and the
name of ICU, in addition to patients’ clinical data such as
admission medical diagnosis, co-morbidities, hemodynam-
ically stability, APACHE II score, duration on mechanical
ventilation, serum transferrin, serum pre-albumin, and to-
tal protein level; were recorded upon the admission using
tool one. The researcher trained two-research assistances
to aid in data collection. (in observing intensive care unit
acquired weakness preventive measures only). Inter-observer
consistency exceeding 90% was confirmed before the study.
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Firstly, hemodynamically stability were assessed for patients
(MAP ≥ 60 mmHg, SPO2 ≥ 90, HR 60-120 b/m). On ICU
admission, a dietitian assessed patients’ nutritional status and
prescribed the needed nutrition while nurses administered the
nutrition as ordered. Then, intensive care unit acquired weak-
ness preventive measures provided to patients were observed
and recorded by the researcher using tool 1 part I in three
shifts using tool 1 part I, mainly; positioning, changing po-
sition, active and passive range of motion exercises (ROM),
chair sitting and walking. Each patient was observed for
24 hours throughout the three shifts: morning, evening and
night shift for ten days. Preventive measures were recorded
using a scale of done, and not done with scores one and zero
respectively.

Patients were screened once daily for ICU-AW defined as
the presence of symmetric and flaccid weakness associated
with decreased or absent deep tendon reflexes using tool two
part I (MRC) scale. Three muscle groups in all four limbs
were assessed with MRC scale with values ranging from 60
(normal muscle strength) to zero (quadriplegia). Assessment
of muscle strength was done from admission till patients
discharge, transfer from ICU or death.

The following functions were assessed: wrist flexion, elbow
flexion, shoulder abduction, ankle dorsiflexion, knee exten-
sion, hip flexion. Patients with an MRC score <48/60 were
diagnosed with ICU-AW.

2.8 Administrative design and ethical considerations

The study conducted over a period of 12 months starting
from April 2014 to April 2015. An official letter clarifying
the purpose and setting of the study was obtained from the
ethical committee and the head of critical care and emergency
nursing department, Faculty of Nursing - Alexandria Uni-
versity - Egypt, and from the hospital authority to conduct
the study. written informed consent was obtained from each
patient. It included the aim of the study, potential benefits,
risks and discomforts from participation. The confidentiality,
anonymity & privacy of responses were assured. The right to
refuse to participate in the study was emphasized to subjects.

2.9 Statistical analysis

Data were entered and analyzed using SPSS version 17.
The normality of data distribution was examined using Kol-
mogorov – Smirnov test. Descriptive statistics were used to
summarize the categorical variables. Moreover, the signif-
icance of results of qualitative variables were tested using
Chi-Square test and Fisher’s exact test. Statistical signif-
icance was assessed using a p value of < .05 and highly
significant results was considered at p < .01.

3. RESULTS

The study included one hundred patients, who were selected
according to the previously mentioned inclusion criteria. All
patients had medical diagnoses. The ratio of nurse-to-patient
ratio was 1:2 in all ICUs. One respiratory therapist was
responsible in each unit for 24 hours. A dietitian assessed
patients’ nutritional status and prescribed the needed nutri-
tion from the first day of ICU admission but nurses did the
administration of nutritional support. Protocols, nursing staff
and respiratory therapists work were similar across the study
time.

Forty-two patients were diagnosed ICU-AW of the hundred
patients. Differences in sex, diagnosis on admission and
APACHE II score between the ICU-AW group and the no
ICU-AW group were not statistically significant. Age of
patients in the ICU-AW group [59±14] was higher than in
the no ICU-AW group [53±11 years, p = .0183] which was
significant statistical difference.

Table 1. Characteristics of critically ill patients on
admission

 

 

 
ICU-AW 
(n = 42) 

No ICU-AW
(n = 58) 

p value 

Patient characteristics 
Age (y), mean±SD 59 ± 14 53 ± 11 .0183* 
Sex; Male, n (%) 28 (66.67) 42 (72.41) .6590 
Sex; Female, n (%) 14 (33.33) 16 (27.59)  

ICU admission characteristics 
Admission diagnosis    
Cardiovascular, n (%) 12 (28.57) 26 (44.82) .6158 
Respiratory, n (%) 11 (26.19) 19 (32.75)  
Neurological, n (%) 6 (14.38) 0  
Endocrine/metabolic, n (%) 4 (9.52) 4 (6.89)  
Gastrointestinal, n (%) 0 3 (5.17)  
Renal, n (%) 7 (16.67) 3 (5.17)  
Other, n (%) 2 (4.67) 3 (5.17)  

Lab investigations Serum Transferrin, Serum Pre-Albumin/Total 
Protein. 

Normal, n (%) 20 (41.67) 38 (65.51)  

Abnormal, n (%) 22 (52.38) 20 (34.49)  

Nutritional support 
Enteral, n (%) 12 (28.57) 58 (100) 0* 
Parenteral, n (%) 30 (71.42) 0  
Enteral & parenteral, n (%)  0 0  

Medications  
Glucocorticoid Therapy, n (%) 8 (19.04) 0 .0384* 
Insulin Therapy, n (%) 20 (41.67) 12 (20.64)  
APACHE II, mean±SD 16 ± 5 17 ± 4 .2696 

Note. APACHE II, Acute Physiology and Chronic Health Evaluation II; ARDS, ICU-AW, ICU- 
acquired weakness; *significant at p < .05 

 

Number of patients who had abnormal serum transferrin,
serum pre-albumin and total protein values was higher in
ICU-AW group [22 (52.38%)] than in no ICU-AW group
[20 (34.49%)]. As for methods of nutritional support, all
patients in the no ICU-AW group were administered enteral
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nutrition compared with [12 (28.57%) enteral nutrition and
30 (71.42%) parenteral nutrition] in ICU-AW group, which
was statistically significant. Regarding medications, it was
noted that only 12 (20.64%) patients in the no ICU-AW
group were administered insulin therapy compared with [20
(41.67%) insulin therapy and 8 (19.04%) glucocorticoid ther-
apy] in ICU-AW group which was statistically significant
(p = .0384). Baseline and ICU admission characteristics for
critically ill patients are presented in Table 1.

ICU-AW preventive measures included positioning, turning,
passive ROM and active ROM. These measures should be
performed/assisted by the bedside nurses. Table 2 reveals
the adequacy of ICU-AW preventive measures; It can be
seen that the adequacy of positioning and turning in ICU-AW
group (33.33%, 22.22%) was lower than the no ICU-AW
group (66.67%, 55.55%) respectively. Patients of ICU-AW
group were positioned on Semi-Fowler position all the day
except the time of bathing; they were in supine position.
While patients of no ICU-AW group were in different posi-
tions during the day. No patients ICU-AW group had passive
ROE, active ROE, chair position or ambulation, while the no
ICU-AW group had assisted in performing these activities
therefore, the percent of adequacy for these activities were
varies according to patients’ participation (50%, 77.5%, 20%,
4%) respectively.

Table 2. Adequacy of Intensive Care Unit Acquired
Weakness (ICU-AW) Preventive Measures

 

 

Preventive Measures  
Level of practices adequacy (%) 

ICU-AW (n = 42) No ICU-AW (n = 58) 

Positioning   33.33 66.67 

Turning          22.22 55.55 

Passive ROM Zero 50 
Active ROM Zero 77.5 
Chair position Zero 20 
Ambulation  Zero 4 

Note. ICU-AW, ICU-acquired weakness, Passive ROM; passive range of motion exercise,  
Active ROM; active range of motion exercise.  

 

Table 3, shows post ICU admission outcomes for critically
ill patients. Regarding muscle strength; MRC score on pa-
tients’ admission after stabilization, was lower in patients
with ICU-AW group [50±8] than in the no ICU-AW group
[55±6] which was statistically significantly [p = .0006]. Pa-
tients with ICU-AW group had significantly lower muscle
strength than no ICU-AW group at ICU discharge [35±6 vs.
47±7, p = .0001]. Patients with ICU-AW had long duration
of mechanical ventilation compared with others [(20±10)
vs. (14±7) days, p = .0006]. In addition, number of patients
with ICU-AW group had weaning difficulties was higher than
others, which was statistically significant [25/42 (59.52%)

vs. 5/58 (8.62%), p < .0001].

Table 3. Post ICU admission outcomes for critically ill
patients

 

 

 
ICU-AW 
(n = 42) 

No ICU-AW
(n = 58) 

p value 

MRC score, mean±SD 

On admission 50±8 55±6 .0006* 

On discharge 35±6 50±3 < .0001* 

Mechanical ventilation support  

Duration on Mechanical 
ventilation, mean±SD 

20±10 14±7 .0006** 

Weaning difficulties,  
n (%) 

25 (59.52) 5 (8.62) < .0001** 

LOS, mean±SD 24±8 10±3 < .0001** 

Discharge, n (%) 27 (64.28) 53 (91.38) .2829 
ICU Mortality, n (%) 15 (35.71) 3 (5.17) .0016* 

Note. ICU-AW, ICU-acquired weakness; MRC score, Medical Research Council score; LOS,  

Length of stay; ICU Mortality, intensive care unit mortality;  *significant at p < .05; **highly  
significant at p < .01 

 

As for length of ICU stay (LOS); patients who developed
ICU-AW group had a longer ICU stay (24±8) days compared
to patients who did not develop ICU-AW group (10±3) days,
which was statistically significant [p < .0001]. ICU mortal-
ity rate was higher in patients with ICU-AW group [15/42
(35.71%)] than in the no ICU-AW group [3/85 (5.17%)]
which was statistically significant [p = .0016]. In addition,
discharge rate from ICU was lower in patients with ICU-AW
group [27/42 (64.28%) vs. 53/58 (91.38%); p = .2829] which
was not statistically significant.

4. DISCUSSION

Prolonged bed rest plays a significant role in occurrence of
ICU-AW and physical dysfunction. As critical care, nurses
must deliver comprehensive, compassionate, complex, tech-
nological care. Nurses must provide care processes and
practices without causing harm to patients. Several compli-
cations including ventilator-associated pneumonia, cognitive
and functional limitations can be reduced by successful mo-
bilization of critically ill patients early as ICU-AW, which
may be burden up to five years after discharge. Therefore,
the aim of this study was to determine contributing factors
for occurrence of acquired muscle weakness in intensive care
units.

From the current study findings, it can be noted that forty
two percent of patient developed ICU-AW. Sharshar et al.[13]

agreed with these findings and reported the occurrence of
ICU-AW in 46% patients with prolonged mechanical ven-
tilation or syndrome of multiple organ dysfunction. Other
researchers estimated that ICU-AW affects around sixty per-
cent of ICU patients.[3, 6, 10] Nanas et al.[18] added that
ICU-AW is a neuromuscular complication, which occurs
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frequently with critical illness, with an incidence of thirty to
ninety percent based on the time and method of diagnosis.
Patients in the current study admitted with different diagno-
sis and there is not significant difference regarding patients’
diagnosis on admission between ICU-AW group and Non
ICU-AW group. While, many researches had linked the oc-
currence of ICU-AW with patients with respiratory failure,
sepsis, acute renal failure and hematological failure. In the
current study, the age of patients’ with ICU-AW was larger
than others. This may be related to the physiological changes
occurring with aging.

Malnutrition is considered an important contributing factor
to the occurrence of ICU-AW. Providing nutritional support
is an essential intervention in ICU to correct the nutritional
deficit. The present study revealed that parenteral nutrition
were given in ICU-AW group higher than in the no ICU-AW
group who were administered enteral nutrition more. In this
line, Puthacheary et al.[19] stated that occurrence of muscle
wasting was linked with increased delivery of protein in the
ICU during the first week. In addition, Hermans et al.[20]

stated that during the first week in the ICU parenteral nutri-
tion should be avoided as it enhanced recovery and decreased
the incidence of weakness, comparing with early supplemen-
tation of enteral feeding.[20] Needham et al.[21] added that
during the first week in the ICU, no detrimental effects was
noted with enteral feeding on physical function up to 1 year
following ARDS.[21]

Malnutrition is an important cause for loss of muscle mass
in critically ill patients. As critically, ill patients may receive
calories less than required for their needs. Malnutrition in
conjunction with the increased metabolism because of the
pathophysiological mechanism leads to a significant protein
loss, which in turn decrease the lean body mass causing mus-
cle atrophy. The link between parental nutrition and ICU-AW
may be attributed to the using of lipids infusions that may
have detrimental effects on peripheral nerves.

It was noted that ICU-AW group was administered gluco-
corticoid and insulin therapy more than others were. Cor-
ticosteroids may have a dangerous role on muscle mass in
humans in general because of their catabolic effect. There-
fore, many studies examined the role of corticosteroids on
ICU-AW occurrence.[2–4, 11, 19–21] Even non-hospitalized pa-
tients who receive corticosteroids are also liable to develop
muscle atrophy. In addition, patients received insulin therapy
to manage hyperglycemia that may worsen the microcircu-
lation leading to generalized muscle weakness. Therefore,
Hermans et al.[20] and others[3, 19, 21] stated that late initia-
tion of parenteral nutrition and strict glycemic control may
prevent development of ICU-AW.

The findings of the current study revealed that the MRC score
of ICU-AW group was significantly low compared with the
no ICU-AW group on admission and at ICU discharge. It
also can be noted that MRC score for both groups decreased
while their stay on the ICU. The noted decline in MRC score
may be attributed to many factors such as patients’ patho-
logical state and immobility. In this line, Morris[22] stated
that occurrence of muscle wasting is highest during the first
weeks of ICU stay (especially 2 to 3 weeks) and immobiliza-
tion is considered the leading cause for it.

Mobility is a basic nursing care, which is essential in main-
taining patients’ safety and prevention of immobility com-
plications. As mobility can improve gas exchange, decrease
incidence of ventilator-associated pneumonia, decrease the
duration of mechanical ventilation, and decrease the length
of hospital stay. The current study findings revealed that the
adequacy of practices related to promotion of mobility are
low in general and specifically lower in ICU-AW group than
others. Many studies agreed with the findings of the current
study. Winkelman[23] et al. in 2005, conducted an observa-
tional study over an 8-hour period in ICU, and found that
only 2.7% of patients had position changes every 2 hours,
and more than half of patients were supine for 4 to 8 hours.

In the opposite side, Sage Products Inc.[24] conducted a
survey on 173 nurses which aimed to determine nurses com-
pliance to turning and repositioning protocols in their hospi-
tals. The results of the survey showed that more than three
quarters of nurses have a turning and positioning protocol in
their facilities, while the vast majority of nurses reported that
turning/repositioning patients is done every 2 hours.

Ahren[25] et al. also evaluated the pulmonary functions
of patients treated with continuous lateral rotation therapy
(CLRT), compared with patients treated with standard turn-
ing techniques. The researchers reported that the pulmonary
functions of patients treated with CLRT improved signifi-
cantly than others. In addition, the occurrence of ventilator-
associated pneumonia and atelectasis were decreased with
CLRT. Numerous studies support using CLRT for mechan-
ically ventilated patients within the first two days of ICU
admission.[26–30] It is recommended that, rotation should be
performed with a 40 degree turn on each side for 18 to 24
hours a day. Therapeutic positioning strategies increase the
overall patients’ compliance and improve short- and long-
term patient outcomes.[24–27]

Positioning, repositioning, turning and ROE can be challeng-
ing in critically ill patients, and is considered time-consuming
from the nursing point of view. The results of the current
study may be due to many factors such as nurses; percep-
tion, and severity of patients’ conditions. As nurses have
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the perception that, bed rest is necessary for critically ill
patient to improve oxygenation and ventilation, minimize
oxygen consumption, and maintain spine and bone alignment.
Nurses may also consider many therapeutic-related factors
as the safety of tubes and lines and patients’ hemodynamic
instability.

Patients’ safety during mobilization is an important factor es-
pecially in patients with hemodynamic instability. A prospec-
tive cohort study was conducted on 103 patients with me-
chanical ventilation, aimed to determine whether it is safe to
mobilize critically ill patients or not. In this study, patients
had received 1,449 activities (turning, positioning, ambulat-
ing and exercise) and the patients’ responses and adverse
events (hypertension/hypotension, desaturation, falling, re-
moval of lines/tubes, and extubation) were observed and
documented. The researchers concluded that although occur-
rence of adverse events in less than one percent of patients,
mobilization of critically ill patients with hemodynamic in-
stability early was safe and improved patients outcome as
69% of patients had the ability to ambulate on ICU discharge
(at least 30 m).[14]

Bed rest indorses immobilization of muscle fibers leading
to decrease shortened length muscle fibers and connective
tissues, resulting in loosing connective tissue in muscles and
around the joint. This in turn makes the connective tissue
denser and impair the function of limbs. If passive exercise
was not performed frequently, and positioning/turning was
not done properly for patients on bed rest, a firm contracture
would be produced after 2 to 3 weeks of immobility.[1–3, 11, 28]

Therefore, studies recommend that, passive range of motion
to be performed twice daily, to prevent contracture.[2, 28]

Figure 2. Assessment of patients’ readiness for mobility

In addition, Morris et al.[31] and Harvey[32] recommended

ROM for all extremities to be performed 3 times a day, with
a minimum of five repetitions/exercise. Functional outcome
in ICU survivors at hospital discharge can be improved by
daily exercise at of all limbs at bed level alone. However,
nurses and hospital administrators should view mobilizing
critically ill patients along a progressive continuum depend-
ing on many elements, which are; assessment of mobility
readiness, patients’ diagnosis, strategies to prevent complica-
tions, and patients’ ability to tolerate the activity/movement.
One of the critical care nurses role is to combat the occur-
rence of physical deconditioning caused by bed rest. Patients’
readiness for mobility should be assessed daily[8](see Figure
2).

Many factors is affecting moving the immobilized patient and
should be considered. Patients’ related factors such as diag-
nosis, sedation, weight, and patients’ complains as pain and
discomfort. Nursing and administrative related factors such
as nurse patient ratio, personnel and equipment resources
mobilization policy and valuing, and priority of mobiliza-
tion. Evidences suggested that a culture change is needed
within the hospitals to encourage for early mobilization and
incorporate it in the care of critically ill patients.[31–33]

Implementing mobility activities and exercises from patient
admission and advancing each day throughout the hospital
stay is called early progressive mobility. The mobility activi-
ties begin even if the patient is on vasopressors or mechanical
ventilation. The activities start with turning, passive range
of motion (ROM), and elevation of head of bed to 30 degree
or greater, unless contraindicated, progressed to active ROM,
advancing the bed to the chair position, dangling at the bed-
side, and transferring from the bed to the chair and ends with
ambulation in the room.[30–32]

It was noted from the current study results, that the duration
of mechanical ventilation was longer, the mortality rate was
higher, the weaning difficulties was prominent, ICU stay was
longer and the discharge rate from ICU was lower in patients
with ICU-AW than others. Many studies agreed with these
findings and found longer duration of mechanical ventilation
among ICU-AW patients than others.[33–38] Pooled analysis
of 14 studies that enrolled patients after a specific period of
mechanical ventilation suggests that the longer the exposure
to mechanical ventilation the higher the incidence of ICU-
AW.[3] Ali et al.,[36] Sharshar[13] et al. and others[3, 6, 37, 38]

reported ICU mortality of 31%-41% in ICU-AW patients,
compared to 6%-10% no ICU-AW patients.

Results of the current study may be due to the spread of
muscle weakness all over the body including the respiratory
muscles. ICU-AW leads to autonomic dysfunction, which
impaired patients’ immunity that in turn caused infections;
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increased the durations of mechanical ventilation, increased
the length of hospital stay and increased mortality rate. In
general, autonomic dysfunction in critically ill patients may
also increase mortality.

5. CONCLUSION
When critically ill patients admitted to ICU, nurses have the
responsibility to maintain patients’ safety and protect them
from any harm of deteriorations/complications. The major
risk factor for ICU-AW is immobility as patients are on strict
bed rest in ICU. The other contributing factors for are pa-
tients’ age, parenteral nutrition, and glucocorticoid & insulin
therapy. ICU-AW preventive measures delivered by nurses
were inadequate in ICU-AW group who depend on nurses
to provide these measures, which resulted in occurrence of
ICU-AW. Consequently, patients with ICU-AW may have
many detrimental physiological consequences that lead to
longer duration on mechanical ventilation, weaning difficul-
ties, high length of ICU stay, high ICU mortality rate and
low ICU discharge rate.

ICU-AW is one of many complications that ICU patients
may develop because of ineffective mobilization, therefore,
it is important to use evidences to reduce and/or eliminate
the barriers of early mobilization. Mobilization of critically
ill patients especially the hemodynamically unstable ones

is a basic nursing care and it can be safe by using the ev-
idence and protocols. ICU culture should be shifted from
keeping patients on restrict bed rest to mobilizing patients
as early as possible. Stakeholders’ engagement is required
for success is important to achieve mobilization safety proto-
cols. Assessment of muscle weakness should be a part of the
daily assessment of patients. In addition, longitudinal studies
examining the natural history of ICU-AW in ICU survivors
and the chronic critically ill are needed, as well as a deeper
understanding of the associations between the ICU-AW and
quality of life in these patients. Further researches are needed
to examine ICU-AW in unconscious or sedated patients.

Limitations of the study

Data were collected in only 2 hospitals on convenient sample
of 100 patients and this not enough sample to generalize
the results. Subjects in the study were fully conscious and
ICU-AW can occurred in unconscious or sedated patients
therefore; more studies are needed to examine ICU-AW in
these patients. In addition, there is a need to study exten-
sively about the relation between nutrition and occurrence of
ICU-AW.
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