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Abstract 
Introduction: Intensive care unit acquired muscle weakness is acommon complication of immobility. It is an 

acquired neuromuscular disorder associated with increased duration of mechanical ventilation and weaning 

suggesting a possible relation between the limb and respiratory neuromuscular involvement. Aim of study: was to 

evaluate the effect of nursing application of neuromuscular electrical stimulation on mechanically ventilated 

patient's outcome. Design: Quasi –experimental   research design. Setting: The study was conducted in general 

intensive care unit and trauma unit at Assuit University Subject: Three tools designed and used by the researcher for 

collecting data for the study. Tool I: Patient assessment tool that consist of four parts. Too lII: Riker sedation-

agitation scale. Tool III: muscle assessment tool that consist of three parts. Method: the researcher assessed 

ICUAMW, muscle strength and mortality rate. Results: There was a significant increase in muscle strength 

interventional group than control group (47.66±16.84) versus (23.70±11.58), p. value>0, 05 and consequently 

significant decreases in the incidence of ICU acquired muscle weakness (24.2 %) versus (75.8%). Conclusion: 

Application of neuromuscular electrical stimulation nursing application had apposite veeffect on MVPatients out 

comes. Recommendation: Keep the electrical muscle stimulation device available in all the intensive care units.  

 

Keywords: Acquired Muscle weakness, Patients Out Comes, Electrical Stimulation, Immobility & 

Nursing Application. 

 

Introduction 
The Intensive Care Unit Acquired Muscle Weakness 

(ICUAMW) is an acquired neuromuscular disorder, which 

is considered a common complication of critical illness 

survivors presenting with profound muscle weakness and 

diminished, or absent deep tendon reflexes which are 

associated also with increased duration of mechanical 

ventilation and weaning period suggesting a possible 

relation between the limb and respiratory neuromuscular 

involvement. In addition, the syndrome is associated with 

prolonged hospitalization and increased mortality. The 

diagnosis requires a reliable bedside muscle strength 

examination and depends on patient’s cooperation and 

maximal effort. (Ali, et al., 2008) 

The major risk factors of ICUAW include 

inflammation, hyperglycemia, and long duration of 

immobility, poor nutritional support, mechanical 

ventilation, neuromuscular blockade, and sepsis. 

Neuropathy and loss of muscle mass are considered 

the causes of ICUAW. ICUAW is known to be 

associated with poor short- and long-term outcomes 

in critically ill patients. It is related with delayed 

mechanical ventilation weaning (Woo1K, et al., 

2018) 

Unfortunately, not all critically ill patients can 

participate actively in early rehabilitation, often 

because of the use of sedatives or cognitive 

impairment (Zanni, et al., 2010) Therefore, in recent  

years, alternatives have been sought to help critical 

patients become more active, using passive 

mobilization strategies that include the 

neuromuscular electrical stimulation (NMES), an 

option that has been recently use d for this purpose 

(Kho, et al., 2015) 
The neuromuscular electrical stimulation is an 

alternative to mobilize and exercise because it does 

not require active patient participation and can be 

used on bedridden patients. Deep muscle electrical 

stimulation has been shown to be beneficial for 

patients with muscle weakness developed in the ICU 

(Poulsen, et al., 2011), with higher (Medical 

Research Council scores) MRCs in the electrical 

stimulation groups. Most studies have shown that an 

electrical stimulation of deep muscle has beneficial 

effects (Routsi, et al., 2010). 

For this reason, the aim of this study was to assess the 

effect of nursing application of neuromuscular 

Electrical stimulation on muscle function in critically 

ill patientsout comes. 

 

Significance of the study  
More than 25% of ICU patients undergoing 

mechanical ventilation for 7 or more days have 
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clinical evidence of weakness on awakening .Marked 

diaphragmatic atrophy can be seen 18 h after the 

onset of mechanical ventilation, and the onset of 

weakness may occur as early as ICU day (Lipchitz, 

2013)  

At Assuit university hospital (2015-2016).The 

frequency of patients admitted with disease affecting 

muscle function and causes immobility in the patients 

is varied according to the disease. Galilean Barrie 

syndrome represents 10 per months and 100 cases per 

years. patients connected with MV represent arrange  

between 10-12 case per months and nearly 90 case 

per years and muscle weakness represent  60-80% of 

immobile patients even this patients connected with 

MV or not due to their pathological disease. 

 

Aim of the study  
Evaluate the effect of nursing application of 

neuromuscular electrical stimulation on mechanically 

ventilated patient's outcome. 

 

Patients & Method 
Research Design:Quasi –experimental   research 

design was adopted to conduct this study. 

Setting: the study was conducted in general intensive 

care unit and trauma unit at Assuit University from 

1/10/2017 -30/4 /2018. 

Sampling: purposive sample consisted of 66 adult 

patients (male and female) in the previous settings 

were not randomly included in the study; their 

number was divided equally into two groups (33 

control and 33 interventional) 

By calculating comparison between proportion of 

study and control groups (Intensive care unit acquired 

muscle weakness) according to pilot study; the 

observed that proportion in control group was 40.6, 

proportion in study group was 5.1. According to the 

significance level of 0.05 and a power of 0.8, it was 

calculated that the sample size of 30 cases in each 

group.  

Critera Of The Sample 

Inclusion criteria 
All patients admitted in ICU and attached with 

mechanical ventilation that their Age >18 years old, 

mechanical ventilation> 2 days, ICU stay more than 7 

days 

Exclusion criteria 

Pregnancy, obesity, bone fracture or skin lesions 

(e.g., burns), pacemaker or implanted cardiac 

defibrillator, end-stage malignancyanddiseases with 

systemic vascular involvement such as lupus 

erythematosus. technical restrictions that did not 

allow the implementation of EMSsuch as bone 

fractures or skin lesions. 

Hypothesis 

1. There would be a significant improvement in 

muscle function and strength in the interventional 

group than control group. 

2. There would be a significant improvement in the 

outcomes of critically ill patients in the interventional 

group than control group 

Research questions 

What is the effect of nursing application of 

neuromuscular electrical stimulation on mechanically 

ventilated patient's outcome? 

Instrumentation and tools:Three tools designed and 

used by the researcher for collecting data for the 

study. 

TOOL I: Patient assessment tool. 
This tool was developed by the researchers after 

review of literatures to assess the patient condition to 

form base line data to be compared with this tool 

compromised four parts(Karatzanos, et al., 2012). 

Part I:Socio-demographic patient’s profile that 

included the patient’s names, age, sex, 

Part II: patient’s clinical data assessment that 

include: 

Medical diagnosis,Length of ICU stay, duration of 

connected with mechanical ventilation, mortalityrate 

(date of discharge from ICU). 

Part III: Hemodynamic status assessment, which 

included respiratory system and cardiovascular 

system (heart rate, blood pressure, systolic and 

diastolic blood pressure and mean arterial blood 

pressure (one measurement per day). 

Part IV: Assessment of the MV ventilator 

parameters(mode of ventilation, tidal volume (VT), 

fraction of inspired oxygen (Fio2), positive end 

expiratory pressure (PEEP), Minute ventilation, 

pressure support (one time per day). 

Tool II: Riker sedation-agitation scale. 

This tool is developed by (Riker, 2001) used by the 

researcher to assess level of sedation .This scale is a 

Seven levels: three levels of agitation (levels 5 to 7), 

a 'calm and cooperative' level (level 4), and three 

levels of sedation (levels 1 to 3). All levels are 

defined by multiple (3 or 4) criteria andwas recently 

used by (Mirzaei1, et al., 2013). This tool was 

applied one time per day for seven days). 

Too lIII: muscle assessment tool. 

The researchers developed this tool after review of 

literatures (Donja, et al., 2013) to assess the muscle 

mass and strength .this tool compromised three parts. 

Part 1:Muscle mass assessment of all upper and 

lower extremities by using measuring tape(Nomura, 

et al., 2018, Anunciação, et al., 2014) one 

measurement at the second day and seven day )to 

assess the legs andmid arms muscle circumference of 

the upper and lower ,left and right sides .the mid arm 

circumference of the upper arm muscle measures the 
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distance around the biceps and other muscles of the 

arm halfway between the shoulder and elbow 

joint.The leg circumference of the limb muscle 

measures the distance around the muscle of rectus 

femurs and muscle of vast us medial's. 

Part11: Muscle function assessment by using muscle 

function assessment scale that developed by (Hahn, 

et al., 2015) to assess the ability and disability of the 

muscles movements. This scale graded from 0-10 

scores. Score (0) denotes normal state, score 

(10)denote patient death. 

Part 111: Muscle strength assessment by using 

Medical Research Council Scale (MRC). The MRC 

scale for muscle power was first published in 1943 in 

a document called 'Aids to the Investigation of 

Peripheral Nerve Injuries.(Herman's, et al., 2012, 

Karatzanose, et al., 2012, Hough, et al.,, 2011) to 

assess distribution of weakness and disease 

progression, treatment efficacy. The muscle scale 

grades muscle power on a scale of 0 to 5 in relation to 

the maximum expected for that muscle. In a recent 

comparison to an analogue scale the MRC scale is 

more reliable and accurate for clinical assessment in 

weak muscles (grades 0-3) while an analogue scales 

more reliable and accurate for the assessment of 

stronger muscles (grades 4 and 5).Three muscle 

groups in all four limbs were assessed with the MRC 

scale with values ranging from 0 (quadriplegia) to 60 

(normal muscle strength). The following functions 

wereassessed: wrist flexion, forearm flexion, 

shoulder abduction, ankle dorsiflexion, knee 

extension, hip flexion. Patients with an MRC score 

<48/60 were diagnosed with ICUAW. The cut off 

limit of 48 for the MRC score was selected because it 

indicates clinically significant weakness and has been 

used previously for the clinical identification of 

ICUAW. (Sedaris, et al., 2013) 

Nursing Application  

The researchers through three phases collected the 

data: 

A) Preparatory phase 

B) Intervention phase 

C) Evaluation phase 

A) Preparatory phase 

Patients were assigned into two groups (control 

group, interventional group) the researcher assessed 

and observed the patients who were receiving the 

routine hospital nursing care during the three phases 

of data collection. 

 The study followed common ethical principles in 

clinical principles in clinical research and was 

approved by the local ethics.  

 Informed consent was taken from the head of 

general and trauma units as well as relevant of the 

un conscious patients to carry out this study. 

 The researcher based on the relevant literature 

reviewing developed the tool one, tool two,tool 

three. 

 The developed tools were tested for content related 

validity by selected juries of five critical care 

medical and nursing professionals (Two critical 

care medical and three critical care nursing 

professionals) to assess adequacy of items of the 

tools. 

 Every conscious patient was reassured that 

information obtained would be confidential and 

used only for the purpose of the study. 

 The tools that developed by the researcher were 

tested for reliability by Cranach’s Alpha and 

Reliability level was 82% for all the tools to assess 

the consistency and stability of the tools. 

Pilot study 
A pilot study carried out on number of six patients 

(10%) to test the applicability of the tools appropriate 

study modification was done prior to data collection 

for the actual study; (the six patients were included 

with the sample). 

B) Intervention phase: 

B-1.For the control group  
The patient received the routine hospital care (Range 

of motion exercises). 

B-2.For the intervention group 

They receive the same intervention as in the control 

group in addition to the application of neuromuscular 

electrical stimulation by usingelectrical 

musclestimulation devicefrom the second day of 1CU 

admission for seven days (Meesen, et al., 2010).  

 Technique 

-Patients in the interventional group received a daily 

30 minute session of neuromuscular electrical 

stimulation of the quadriceps femora's muscle as 

long as they were intubated and sedated. 

-Electricalstimulation was applied to the right leg as 

well as the left leg, the right and the left arms of 

the same patient.  . 

-Patients were positioned in supine position and a 

half-roll pillow was positioned in the back of the 

knee to allow knee extension.  

- Two active electrodes were placed on the muscle 

belly of them. Rectus-femora’s and then vastus-

medialis were aligned longitudinally to obtain an 

optimal force production and a reference 

electrode was placed in the inguinal area. 

- All electrodes were fixed with elastic strapsto 

ensure that the position of the electrodes was 

the same throughout the intervention; the 

researcher marked reference points on the skin 

using semi-permanent ink.  

-The intense of the stimulation (range, 0–120 am) 

was increased until contraction of the muscle of 

rectus femurs and the muscle of vastus medial’s 
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was visible and tension of the patellar ligament 

was clearly palpable. 

-Each training session was preceded by a 5-minute 

warm-up trial of sub-maximal ES With the 

following characteristics: frequency, 20-50 Hz; 

pulses duration, 300-600msec; 10 sec on, 20 sec 

off. (RAF L, et al., 2010) 

 B-3.For both group 

 Assess vital signs one time per day for seven 

days. 

 Assess sedation scores once per day for seven 

days. 

 Assess muscle function (ability and disability of 

muscle movements) once per day after NMES for 

seven days. 

 Assess mechanical ventilation parameters once 

per day for seven days. 

 Apply range of motion exercise from 2 to 4 times 

per day for seven days. 

 Assess muscle strength once per day for seven 

days after NMES. 

 Assessment of muscle mass at the second and 

seven day of admission. 

C) Evaluation phase (outcomes evaluation phase) 

 The researcher assessed the level of muscle 

strength and intensive care unit acquired 

weakness (ICUAW) by using MRC. 

 The researcher assessedmuscle function by using 

muscle function assessment scale 

 The researcher assessed the duration of 

mechanical ventilation and the length of stay in 

the intensive car unites. 

 The researcher assessed the mortality rate by 

assessing number of dead cases. 

 Statistical analysis: 

Statistical Package for the Social Sciences 20.0 (IBM 

SPSS Inc., Chicago, IL, USA) statistical software 

was used for statistical analysis. A p value of 

<0.05 was considered as statistically significant. 

Categorical variables are presented as numbers 

and percentage (%). χ2 test was used to evaluate 

the differences between the responder and the 

non-responder group. 

Results 
Table (1): Frequency distribution of patient's number regarding socio-demographic characteristics and 

clinical data (total number of patients were 66).  

Items 
Control group 

N=33 

Intervention 

group-N=33 
P value 

Age 32.86 ± 8.65 31.86 ± 9.82 0.664 

Sex Male 26(78.8%) 27(81.8%) 
0.235 

Female 7(21.2%) 6(18.2%) 

Diagnosis Guillain-Barre syndrome 1(3%) 1(3%) 

0.111 

mild brain edema /mild brain contusion 12(36.4%) 7(21.2%) 

multiple brain contusion /edema 1(3 %) 3(9.1%) 

post arrest of poising/surgery 6(18.2%) 4(12.1%) 

shutter lung upper lobe 0(0%) 7(21.2%) 

intra cranial hemorrhage 4(12.1%) 6(18.1%) 

pulmonary embolism/pneumonia 4(12.1%) 1(3%) 

electrical/septic shock 2(6.1%) 1(3%) 

 Subarachnoid hemorrhage 3(9.1%) 3(9.1%) 

NS there is no significant difference value > 0, 05              * Significant difference at value < 0, 05 

(Independent T-test)     
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Figure (1): Comparison between the two groups related to vital signs at the second, seven day. 

 

 

Figure (2):Comparison between the two groups in relation to mechanical ventilation parameters at the 

second, seven day of admission: 
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Figure & Table (2): Frequency distribution of patients regarding sedation score at the Second, and seven day 

of admission: 

sedation score Control group Interventional group P value 

Days 2
nd

 day 7
nd

 day 2
nd

 day 7
nd

 day 2
nd

 day 7
nd

 day 

Mean± SD 2.13±0.73 3.16±0.98 2.19±0.52 3.52±0.69 0.69 0.087* 

NS there is no significant difference value > 0, 05              * Significant difference at value < 0, 05 

(Independent T-test)     

 

Table (2): Comparison between the two groups in relation to upper limb circumferences at the second, seven 

day of admission. 

Upper  limb 

circumference 
Days 

Control group intervention group 
P value 

Mean± SD Mean±SD 

right arm 

 

Second day 30.27±8.52 34.99±9.37 0.038* 

seven day 29.26±8.61 35.26±9.37 0.009* 

left  arm  Second day 30.6±8.5 35.01±9.34 0.051* 

seven day 29.26±8.61 35.79±10.03 0.007* 

NS there is no significant difference value > 0, 05              * Significant difference at value < 0, 05 

(Independent T-test)     

Table (3): Comparison between the two groups in relation to lower limb calf circumferences at the second, 

seven day of admission: 

Lower limb 

circumference 
Days 

Control group Intervention  group P value 

Mean±SD Mean±SD  

right calf 

 

Second day 36.9±10.0 41.6±10.2 0.062 

Seven day 39.6±10.3 40.9±9.7 0.615 

left  calf 

 

Second day 36.9±10.0 41.6±10.2 0.062 

seven day 39.3±10.5 41.6±10.2 0.364 

NS there is no significant difference value > 0, 05              * Significant difference at value < 0, 05 

(Independent T-test)     
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Table (4): Comparison between the two groups in relation to MRC (medical research council score) of upper 

limbs at the second, seven day of admission 

MRC 0f  upper limb 
Control group Intervention group P value 

2
nd

 day 7
nd

 day 2
nd

 day 7
nd

 day 2
nd

 day 7
nd

 day 

Total MRC score of left 

upper limb 
2.4±2.77 5.1±3.71 1.83±2.41 12.22±4.33 0.374 0.000* 

Total MRC score of right 

upper limb 
1.4±2.92 5.1±3.71 1.83±2.41 12.59±3.98 0.511 0.000* 

Total upper right and left  

limb MRC score 
3.8±  5.57 10.2±7.41 3.67±4.82 24.80±8.03 0.917 0.000* 

NS there is no significant difference value > 0, 05              * Significant difference at value < 0, 05 

(Independent T-test)     

 

Table (5): Comparison between the two groups in relation to total MRC score (medical research council 

score) of lower limbs at the second, seven day of admission. 

MRC of  

lower limb 

Control group Interventional group P value 

2
nd

 day 7
nd

 day 2
nd

 day 7
nd

 day 2
nd

 day 7
nd

 day 

Total MRC 

score of left 

lower limb 

1.4±2.92 5.1±3.71 1.83±2.41 12.25±4.261 0.511 

 

0.000* 

 

Total MRC 

score of right  

lower  limb 

1.4±2.92 6.3±6.66 1.83±2.41 12.59±3.98 0.511 0.000* 

Total  lower  

right and left  

limb MRC 

score 

2.8±5.84 11.4±9.76 3.67±4.81 24.83±8.0 0.511 0.000* 

NS there is no significant difference value > 0, 05              * Significant difference at value < 0, 05 

(Independent T-test)    

 

Table (6): Comparison between the two groups in relation to total MRC scores (medical research council 

score) of upper and lower limbs in thedifferent days). 

Total MRC score  

of upper  and 

lower limb 

Control group Intervention group P value 

Days 2
nd

 day 7
nd

 day 2
nd

 day 7
nd

 day 2
nd

 day 7
nd

 day 

Mean±SD 14.90±7.65 23.70±11.58 14.33±4.82 47.66±16.84 0.71 0.000* 

NS there is no significant difference value > 0, 05              * Significant difference at value < 0, 05 

(Independent T-test)     

 

Table (7):Comparison between the two groups in relation to functional assessment score at the second, seven 

day of admission. 

functional assessment 

scale 
Control group Intervention group P value 

Days 2
nd

 day 7
nd

 day 2
nd

 day 7
nd

 day 2
nd

 day 7
nd

 day 

Mean± SD 7.77±0.43 7.13±0.68 7.83± 0.61 5±2.08 0.616 0.000* 

NS there is no significant difference value > 0, 05              * Significant difference at value < 0, 05 

(Independent T-test)     
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Table (8): Frequency distribution of the ICAW (intensive car unite acquired weakness) in the two groups. 

items ICAW(MRC <48) control group intervention group P value 

second  

day 

yes 0 0 

 

1 

% 0% 0% 

no 33 33 

% 100% 100% 

seven day 

yes 26 8 

<0.001* 
% 78.8% 24.2% 

no 7 25 

% 21.2% 75.8% 

NS there is no significant difference value > 0, 05              * Significant difference at value < 0, 05 

(Independent T-test)     

 

Table (9): Comparison between two groups regarding patients out comes (mechanical ventilation duration, 

mortality, length of ICU stay).  

out comes Control group Intervention group P value 

MV duration 
mean± SD mean± SD  

18.03±14.56 3.19±1.51 0.000* 

Mortality  17 5 0.000* 

ICU stay 20.53±16.26 6.39±1.86 0.000* 

NS there is no significant difference value > 0, 05              * Significant difference at value < 0, 05 

(Independent T-test)   

   

Table (1): Shows the frequency distribution of the 

Intervention and the control groups regarding socio-

demographic characteristics and clinical data: 

 Regarding to age the results of the current study 

revealed that the mean age of control and intervention 

group were (32.86 ± 8.65) versus (31.86 ± 9.82) 

respectively. Regarding to sex, it was noticed that a 

highly percent of patients in control and intervention 

group were male 26 (78.8%) versus27(81.8%) 

respectively, and low percent of patients of 

controland intervention group were female 

7(21.2%)versus6(18.2%) and there was no 

statistically significant difference between the two 

groups (p. value> 0, 05). 

Figure (1): Shows comparison between the two 

groups related to vital signs. 

There was no statistically significant difference 

between the two groups regarding almost of items of 

the vital signs through the second, seven day. 

Figure (2): Shows comparison between the two 

groups related to MV parameters: there was a 

statistically significant difference between the two 

groups regarding almost of mechanical ventilation 

parameters at the second, seven day of admission (p. 

value< 0, 05). 

Figure & Table (3): Shows comparison between the 

two groups related to sedation score: there was no 

statistically significant difference in sedation score of 

the control and intervention group in second and 

seven day (p. value> 0, 05).  

Table (2): Shows comparison between the two 

groups related to upper left and right arm 

circumference: The mid arm circumference of control 

and intervention group were (29.26±8.61) versus 

(35.26±9.37), (29. 26 ±8.61) versus (35.79±10.3) 

respectively in the seven day (p value < 0.05). 

Table (3): Shows comparison between the two 

groups related to lower calf circumference:  

The calf circumference of control group and the 

intervention group were (39.6±10.3) versus 

(40.9±9.7), (39. 3 ±10.6) versus (41. 6±10.2) in the 

seven-day respectively (p value > 0.05). 

Table (4): Shows comparison between the two 

groups related to MRC score of upper limbs: there 

was a significant increase of MRC score of 

intervention group versus the control group 

(24.80±8.03) versus (10.2±7.41) respectively in the 

seven day (p. value< 0, 05). 

Table (5): Shows comparison between the two 

groups related to MRC score of lower limbs: there 

was a significant increase of MRC score of 

intervention group versus the control group 

(24.83±8.0) versus (11.4±9.76) respectively in the 

seven day (p. value< 0, 05). 

Table (6): Shows comparison between the two 

groups related to MRC score of upper and lower 

limbs: there was a significant increase of MRC score 

of intervention groupthan the control group 

(47.66±16.84) versus (23.70±11.58) respectively in 

the seven day (p value < 0.05). 
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Table (7): Shows comparison between the two 

groups related to functional assessment scale: there 

was a significant improvement in patient’s functional 

assessment scores of intervention group than the 

control group (5±2.08) versus (7.13±0.68) at the 

seven day (p value < 0.05). 

Table (8): Shows comparison between the two 

groups related to ICAW: there was a significant 

decrease in percentage of patients with ICAW in the 

intervention group than the control group (21.2 %) 

versus (75.8%) at the seven day (p value < 0.05). 

Table (9): Shows comparison between the two 

groups related to patients out comes: There was a 

significant increase in mechanical ventilation 

duration, length of stay and Mortality rate in control 

group than the intervention group (18.03±14.56) 

versus (3.19±1.51), (20.53±16.26) versus (6.39±1.86) 

respectively. There was a statistically significant 

difference between the two groups regarding patients 

out comes (p value < 0.05).  

 

Discussion 
Critically ill and mechanically ventilated patients are 

often given strict bed rest and they are sometimes 

completely immobilized because of the severity of 

their illness and administration of drugs such as 

sedatives and neuromuscular blocking agents 

(Şenduran, 2012) 

Demographic characteristics of studied subject 

As regard to sex, the studied subjects showed that 

more than three fourth of studied patients were young 

males and less than half of studied were female. This 

finding could be attributed to that young males are 

more exposure to accidents due to the nature of 

physical activity and culture of community. These 

findings were supported by (Karatzanos, et al., 

2012) who reported that more than three fourth of 

studied subject were male. 

Regarding to patients diagnosis of the study sample, 

the finding of the current study revealed that the most 

common diagnosis were mild brain edema /mild 

brain contusion but less common diagnosis were 

Guillain-Barre syndrome and electrical/septic shock. 

These findings were supported by (Abu-Khaber, et 

al., 2013, Routsi, et al., 2010) study, which also 

showed no statistically significant difference between 

the EMS groups compared to control group.  

Concerning to Socio-demographic characteristics 

there was no significant difference between the two 

groups .It can be attributed by that all patients in the 

two groups were homogeneous. 

Concerning to patients (heart rate), the finding of the 

current study revealed that there was no statistically 

significant difference between the two groups in the 

seven day. This finding could be attributed by that 

applying neuromuscular electrical stimulation session 

does not cause load burden on the heart. The Current 

results are in contrast with (youngish, et al., 2015., 

Freitas, et al., 2012) study which showed significant 

increase in mean scores of heart and respiratory rate 

were observed after 5 and 20 min minutes of 

intervention compared to the mean scores before 

intervention  

Regarding to systolic, diastolic blood pressure of the 

study sample, the finding of the current study 

revealed that there was no statistically significant 

difference between the two groups. The Current 

results were matching with (Freitas, et al., 2012) 

who mention that there was no statistically significant 

difference between the two groups.  

Concerning to oxygen saturation of the study sample, 

the finding of the current study revealed that there 

was clinical increase in oxygen saturation in the 

interventional group without statistically difference 

between the interventional groups and the control 

group .This finding could be attributed by that 

applying neuromuscular electrical stimulation session 

improve respiratory out comes .These Current results 

were in contrast with (youngish, et al., 2015)study, 

which show a significant decrease in oxygen 

saturation means scores were observed after 5 and 20 

min minutes of intervention compared to the mean 

scores before intervention .While after 60 min the 

mean scores were nearly equal to before intervention. 

Concerning to mechanical ventilation parameters 

there was significantly different between the two 

groups, mechanical ventilation parameters were 

better in the interventional group versus the control 

group. The present study is in contrast with (Gerald, 

et al., 2017) that showed that there was no 

relationship between changes in parameters and the 

total time spends performing physiotherapy. 

Related to the muscle mass circumference of the 

upper limbs there was asignificantly increase in the 

muscle thickness of interventional group versus the 

control group. This finding could be attributed by 

applying neuromuscular electrical stimulation 

sessions prevent muscle atrophy and improve muscle 

function. Current results were contrast with 

(Rodriguez, etal 2012); study found no significant 

changes in muscle thickness between the stimulated 

and contralateral biceps muscle. 

Related to the muscle mass circumference of the 

lower calf circumference, the finding of the current 

study revealed that there was no statistically 

significant difference of the muscle thickness 

between the two groups. This finding could be 

attributed by effecting of gravity causing edema of 

the lower limbs in the control group. Current results 

were matching with (Poulsen, et al., 2011) study, 

which show no differences in muscle volume loss 

between the stimulated and contralateral quadriceps. 
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Related to muscle strength of the upper and the lower 

limbs as evaluated with the MRC Scale there was 

statistically significantly higher in patients assigned 

to the interventional group as compared with the 

control group. This higher score in the interventional 

group could be attributed by that applying 

neuromuscular electrical stimulation sessions 

achieved higher level of muscle strength in the 

interventional group in the seven day.  Current results 

were matching with (Routsi, et al., 2010, Wagecka, 

etal 2014, Karatzanos, et al., 2012, Rodriguez, et 

al., 2012) study which showed better MRCS in the 

EMS group compared to control.  

Related to functional assessment score there was 

significantly higher scores in the control group that 

indicate worseness in muscles function of patients in 

compared with the interventional group. This higher 

scores in the control group could be attributed by 

that, higher level of muscle weakness occurred in the 

control group. Current results were matching with 

(Leite, et al., 2018) study that showed, a statistically 

significant difference was found with higher scores in 

the control group compared to EMS group. 

Regarding ICUAW. All patients in the two groups 

had ICUAW, There was a statistically significantly 

decrease in the number of patients who had ICUAW 

in interventional group versus control group in the 

seven day. That decreased number of patients who 

had ICUAW in the interventional group could be 

attributed by that higher level of muscle strength 

achieved by applying neuromuscular electrical 

stimulation sessions. Current results are 

matchingwith(Abu-Khaber,etal 2013)that show the 

striking finding that MRCS values starting from day 

2 post mechanical ventilation in both groups were 

below 48 – which is considered as the cut-off value 

for diagnosis of ICUAMW. 

Concerning to the duration of MV, the finding of the 

current study revealed that there was significantly 

shorter duration in the NMES group when compared 

with control group. Current results are matching with 

(Leite, et al., 2018).That showed daily consecutive 

electrical stimulation sessions produced better results 

in terms of MV duration, and functional status than 

those in the control group.  

Concerning to the weaning of patients from 

mechanical ventilation  in the current study, the EMS 

sessions had a really significant role in facilitating the 

weaning process or not as the number of days on 

mechanical ventilation showed a better outcome on 

the EMS group versus the control group (p = 0.000) 

the current results are matching with (Routsi, et al., 

2010) Where the duration of mechanical ventilation 

was shorter for patients assigned to the EMS group 

compared with patients in the control group. 

Related to ICU length of stay (days) of the study 

sample, the finding of the current study revealed that 

there was significantly shorter in the duration of ICU 

staying the interventional group when compared with 

control group. The current results are matching with 

(Routsi, et al., 2010) study found although the 

duration of ICU stay shorter in patients assigned to 

the EMS group compared with those in the control 

group. 

Related to mortality rate: there were no further 

studies done on the use of EMS in critically ill 

patients investigated the mortality as an endpoint for 

assessment of the benefit of this technique but it 

seems quiet logical that minimizing the days of 

mechanical ventilation and facilitation of rapid 

weaning will decrease the overall complications and 

might have a beneficial effect through reducing 

mortality. No significant complications were 

encountered during the usage of EMS. All Patients in 

the EMS group completed their sessions until the end 

of the study. 

 

Conclusion 
The present study highlighted the therapeutic effect 

of nursing application of neuromuscular Electrical 

stimulation on muscle function in critically ill 

patients out comes. Based on the results of this study, 

it could be concluded thatelectrical muscle 

stimulation of intervention group had best outcomes 

for peripheral muscle strength compared with 

controls among mechanically ventilated critically ill 

subjects and promoted functional independence and 

decreased length of hospitalization.application of 

EMS sessions could not prevent the occurrence of 

ICUAMW but it can minimize the degree of 

weakness as shown from MRCS. 

 

Recommendations 
Based on the finding of the currentstudy, the following 

recommendations are suggested: 

- Emphasize the importance of using neuromuscular 

Electrical stimulation session. 

- Identify high risk patients to prevent complication. 

-  Regular checking of electrode placing to avoid 

occurrence of discomfort and pain. 

- Appropriate follow up of patients’ (status, muscles 

mass circumference, muscle function and outcomes) 

that have undergone neuromuscular Electrical 

stimulation session for assessment and detection of 

occurrence of muscle function progress. 

- Keep the electrical muscle stimulation device 

available in the intensive care units. 

- Further studies are needed on large sample size and 

in multi medical hospital canters for 

generalization,examining the natural history of 

ICUAW in ICU survivors and the chronic critically 
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illto fully elucidate the mechanisms by which 

immobility and other aspects of critical illness lead 

to ICUAW forunderstanding the associations 

between the ICUAW, physical function, and quality 

of life in these patients. 
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