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INTRODUCTION
In the ICU, NMES helps counteract severe muscle weakness caused by 
immobility, mechanical ventilation, and inammation. This muscle 
loss can worsen breathing difculties, increase pain, and extend ICU 

1stays.

In the ICU, NMES is a promising therapy for muscle weakness, 
respiratory failure, and pain, which are worsened by immobility and 

2inammation.

Respiratory Muscle Weakness:
In the ICU, muscle weakness and respiratory dysfunction from long-

1 term ventilation and immobility can prolong ICU stays. NMES 
improves respiratory muscle strength and endurance, potentially 
reducing mechanical ventilation needs and enhancing pulmonary 

2,3 outcomes. NMES signicantly increased respiratory muscle strength 
in chronic respiratory failure patients, indicating its potential ICU use.

Pain Management:
In the ICU, NMES may improve pain management by inducing muscle 

4contractions to activate natural pain relief and reduce spasms.  NMES 
inuences pain perception and has shown promise in reducing pain and 

4improving comfort in ICU patients.

Quality of Life: 
Neuromuscular Electrical Stimulation (NMES) helps reduce pain, 
strengthen muscles, and improve mobility in ICU patients, leading to 
faster recovery and better rehabilitation outcomes. Studies show that 
NMES enhances functional recovery, reduces the effects of critical 

2illness, and improves patient satisfaction.

METHOD
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ABSTRACT
Background: Critically ill individuals frequently experience intensive care unit acquired weakness (ICUAW), particularly if they are on 
prolonged mechanical breathing. Neuromuscular electrical stimulation (NMES) has been proposed as an intervention to prevent muscle atrophy 
and promote recovery in this group. This review aims to synthesize current evidence on the efcacy of NMES in the ICU setting, Objective: 
focusing on its role in muscle preservation, respiratory function improvement, and reduction of mechanical ventilation duration. The  Methods: 
effects of NMES on critically sick patients were investigated by a thorough study of systematic reviews, meta-analyses, and clinical trials. 
Signicant studies were chosen from peer-reviewed journals, with an emphasis on results pertaining to overall patient recovery, respiratory muscle 
strength, and muscle mass retention. NMES effectively maintains muscle mass and improves respiratory function in critically ill patients. Results: 
It benets those with chronic obstructive pulmonary disease (COPD) and older patients by enhancing muscle strength and shortening mechanical 
ventilation duration. Combining NMES with early rehabilitation can further improve outcomes.
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Dilek 
KK 
et al. 
(201
5)61:
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Experi
mental 
study 
deign

Thirty stage 4 
COPD patients 
were split into two 
groups. Both did 
upper extremity 
exercises, but one 
also received 
NMES. 
Measurements

Arterial blood 
gas, peak 
heart rate, 
breathing 
frequency, 
SGRQ, SF-
36, and FIM 
were used to 
assess health 

This study 
revealed positive 
effects of 
neuromuscular 
electrical 
stimulation in 
addition with 
therapeutic 
exercises on the 

were taken on days 
1, 8, 15, and 30.

outcomes and 
functional 
capacity.

cardio respiratory 
system in the 
short run.

Franc
isco 
Valde
z et 
at. 
(201
8)

random
ized 
double-
blind 
trial 
deign

Participants were 
randomly assigned 
to NMES, 
exercise, NMES + 
exercise, or 
standard care 
within 24 hours of 
ICU admission. 
The main endpoint 
was MV duration, 
and intention-to-
treat analysis was 
used.

Primary 
Outcome: 
Duration of 
mechanical 
ventilation.
Secondary 
Outcomes: 
ICU length of 
stay, weaning 
success, 
ventilator 
complications
, muscle 
strength, 
physical 
function (ICU 
Mobility 
Scale), and 
post-
discharge 
quality of life.

NMES + EX 
consisting of 
NMES and active 
EXs was well 
tolerated and 
resulted in shorter 
duration of MV in 
comparison to 
standard care or 
isolated therapy 
(NMES or EX 
alone).

Ying 
Liu 
et al. 
(202
3) 
23:27
2

Prospe
ctive 
random
ized 
controll
ed 
study 
deign

In this study, 80 
ventilated patients 
were randomly 
assigned to NMES 
+ early 
rehabilitation or 
early rehabilitation 
alone. Muscle 
metrics were 
measured by 
ultrasound at 
various points 
during and after 
the intervention.

Muscle mass 
and strength, 
duration of 
mechanical 
ventilation, 
ICU length of 
stay, ICU-
acquired 
weakness, 
and functional 
status at 
discharge.

NMES with early 
rehabilitation 
reduces muscle 
atrophy and 
improves strength 
in ventilated 
patients, but more 
research is 
needed.

Om 
Elha
naa 
et al. 
(201
9)7,1
6

Quasi 
–experi
mental 
resear
ch 
design.

the researcher 
assessed 
ICUAMW, muscle 
strength and 
mortality rate.

level of 
muscle 
strength and 
intensive care 
unit acquired 
weakness 
(ICUAW) by 
using MRC, 

Application of 
neuromuscular 
electrical 
stimulation 
nursing 
application had 
opposite effect on 
MV Patients out 
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DISCUSSION
Dilek et al. (2015) found that combining neuromuscular electrical 
stimulation with exercise signicantly improved heart rate, breathing 
frequency, and functional independence in the short term. Francisco et 
al. (2018) found that a 55-minute NMES plus exercise session, 
including warm-up and recovery, was well tolerated and reduced 
mechanical ventilation duration compared to NMES, exercise alone, 
or standard care. Ying et al. (2023) showed that NMES combined with 
early rehabilitation reduced muscle atrophy and improved muscle 
strength in mechanically ventilated patients, offering a new treatment 
option. Martha et al. (2018) noted that NMES is promising for ICU-
related muscle weakness but calls for earlier detection and thorough 
evaluation of new rehabilitation methods. Ana et al. (2017) found no 
muscle thickness change in the intervention group, but a signicant 
decrease in the conventional group. Marcela et al. (2018) found that 
quadriceps electrical stimulation improved muscle strength, 
functional independence, and reduced hospitalization in ventilated 
patients. 

CONCLUSION
Overall, the reviewed studies provide valuable insights into the effect 
of neuromuscular electrical stimulation on respiratory parameters, 
pain and quality of life in incentive care unit patients. 
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muscle 
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using muscle 
function 
assessment 
scale, the 
duration of 
mechanical 
ventilation 
and the length 
of stay in the 
intensive car 
unites, 
mortality rate 
by assessing 
number of 
dead cases.

comes.

Ana 
M et 
al. 
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7)49: 
40–4
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double-
blind 
study, 
random
ized 
controll
ed trail 
(RCT)

Patients on 
mechanical 
ventilation for 
24–48 h were 
randomized to an 
intervention group 
(neuromuscular 
electrical 
stimulation + 
conventional 
physical therapy) 
or a conventional 
group (sham 
neuromuscular 
electrical 
stimulation + 
conventional 
physical therapy). 

Primary 
outcome was 
thickness of 
the rectus 
abdominals 
and chest 
muscles, 
determined on 
cross-
sectional 
ultrasound 
images before 
and after the 
intervention.

There was no 
change in rectus 
abdominals and 
chest muscle 
thickness in the 
intervention 
group. A 
signicant 
decrease was 
found in these 
measures in the 
conventional 
group.

Cuipi
ng 
Xu et 
al. 
(202
4) 
24:56

a syste
matic 
review 
and 
networ
k meta-
analysi
s deign

A search in major 
databases up to 
December 24, 
2023, identied 
RCTs comparing 
NMES with 
physical therapy or 
standard ICU care. 
A network meta-
analysis was 
performed using 
Stata 14.0 and R 
4.3.1.

Encompassin
g ventilation 
duration, 
extubation 
success rate, 
ICU LOS, 
ICU or 
hospital 
mortality

NMES combined 
with physical 
therapy improves 
extubation 
success and 
clinical outcomes 
more effectively 
than standard ICU 
care or NMES 
alone, making it a 
superior 
rehabilitation 
strategy.

Marc
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(201
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prospec
tive, 
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pilot 
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deign

Sixty-seven 
subjects in MV 
were included, 
divided into 3 
groups: (a) control 
group (CG, n =26), 
(b) stimulation of 
quadriceps 
(quadriceps 
group–QG, n = 
24), and (c) 
stimulation of 
diaphragm 
(diaphragm 
group–DG, n= 17). 
)e QG and DG 
patients received 
consecutive daily 
electrical 
stimulation 
sessions at specic 
points from the 
rst day of 
randomization 
until ICU 
discharge. 

Respiratory 
and peripheral 
muscle 
strength, MV 
time, length 
of 
hospitalizatio
n, and 
functional 
independence 
score (the 
Functional 
Status Score-
ICU)

Electrical 
stimulation of 
quadriceps had 
best outcomes for 
peripheral muscle 
strength 
compared with 
controls or 
electrical 
stimulation of 
diaphragm among 
mechanically 
ventilated 
critically ill 
subjects and 
promoted 
functional 
independence and 
decreased length 
of hospitalization.
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Experi
mental 
Study

The study 
involved 50 
patients (8 

The objective 
of the study 
was to 

The results 
showed no 
signicant 

(202
3) 13

females, 42 males, 
aged 40-75), 
divided equally 
into two groups. 
Group 1 used a 
volume incentive 
spirometer with 
conventional 
therapy (ACBT 
and deep breathing 
exercises), while 
Group 2 used a 
ow incentive 
spirometer with 
the same therapy. 
Evaluations were 
conducted at 
baseline, post-
operative day 2, 
day 7, and at a 1-
month follow-up. 
The parameters 
assessed included 
PEFR, SpO , chest 2

expansion, and 
quality of life 
(QOL).

compare the 
effects of 
volume and 
ow incentive 
spirometers 
on PEFR, 
SpO , chest 2

expansion, 
and quality of 
life in patients 
undergoing 
CABG 
surgery.

differences in age, 
BMI, or smoking 
history, but a 
gender difference 
was noted. Both 
groups 
signicantly 
improved PEFR, 
SpO , chest 2

expansion, and 
QOL by post-OP 
day 7, with 
further QOL 
improvements at 
the 1-month 
follow-up.
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