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Abstract 
Surface electromyography (sEMG) has emerged as a non-invasive modality 
for assessing respiratory muscle activity, including both primary and accessory 
muscles involved in breathing. Increasing evidence suggests that sEMG-derived 
indices—such as neural respiratory drive (NRD), muscle recruitment patterns, 
and fatigue signatures—may serve as biomarkers for respiratory failure, dis-
ease severity, and mortality risk across diverse clinical specialties. This review 
synthesizes current literature on the physiological basis, technical considera-
tions, and clinical applications of sEMG in respiratory medicine, with a par-
ticular focus on its prognostic value. We examine its role in acute respiratory 
failure, chronic obstructive pulmonary disease (COPD), neuromuscular disor-
ders, and critical care settings, including mechanical ventilation and weaning. 
Particular emphasis is placed on accessory muscle activity as a surrogate for 
respiratory load-capacity imbalance and its implications for clinical outcomes. 
Despite promising associations between sEMG signals and outcomes such as 
dyspnea, ventilatory failure, and mortality, limitations in standardization and 
interpretation remain barriers to clinical implementation. Future directions 
include integration with multimodal monitoring and predictive modeling. 
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1. Introduction 

Respiratory failure represents a major global health burden and is a leading cause 
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of ICU admission and mortality [1]-[3]. It arises from diverse etiologies, including 
acute respiratory distress syndrome (ARDS), COPD exacerbations, pneumonia, 
and neuromuscular disorders, yet shares a common physiological endpoint: fail-
ure of the respiratory system to meet metabolic demands [4]-[6]. 

Traditional assessments of respiratory muscle function—such as maximal in-
spiratory pressure (MIP), transdiaphragmatic pressure (Pdi), and spirometry—
are limited by invasiveness, reliance on patient effort, and feasibility constraints 
in critically ill populations [7]. Esophageal pressure monitoring, although consid-
ered a gold standard, is technically demanding and not routinely used outside spe-
cialized settings [8]. 

Surface electromyography (sEMG) offers a non-invasive, real-time alternative 
for evaluating respiratory muscle activity. By detecting electrical potentials gener-
ated during muscle contraction, sEMG provides insight into motor unit recruitment 
and neural respiratory drive [9] [10]. Unlike invasive diaphragm EMG (EMGdi), 
sEMG enables simultaneous assessment of multiple respiratory and accessory mus-
cles, including the diaphragm, parasternal intercostals, sternocleidomastoid, and 
scalene muscles [11] [12]. 

Importantly, respiratory failure reflects not only impaired gas exchange but also 
a mismatch between respiratory load and muscle capacity [13]. This imbalance 
results in increased NRD and recruitment of accessory muscles, phenomena that 
can be quantified using sEMG [14]. Recent studies have demonstrated that these 
measures correlate with clinically meaningful outcomes, including dyspnea, intu-
bation risk, and mortality [1] [15]. 

This review provides a comprehensive synthesis of the physiological basis, 
methodological considerations, and clinical applications of sEMG, with a focus on 
its emerging role as a prognostic tool in respiratory failure. sEMG-derived measures 
should be interpreted both as markers of current physiological severity and as po-
tential predictors of outcomes; however, while several studies adjusted for illness 
severity and gas exchange abnormalities, the independence of sEMG as a prog-
nostic marker remains incompletely established. 

2. Physiological Basis of Respiratory Muscle Activity 
2.1. Neural Respiratory Drive 

Neural respiratory drive (NRD) reflects the output of central respiratory centers 
in the brainstem to respiratory muscles and is modulated by chemoreceptor input, 
mechanoreceptor feedback, and higher cortical influences [16] [17]. NRD increases 
in response to hypoxia, hypercapnia, and increased mechanical load, serving as a 
compensatory mechanism to maintain ventilation. 

Because direct measurement of central respiratory output is not feasible in clin-
ical practice, surrogate measures such as diaphragm EMG are used [12]. sEMG 
provides an indirect but clinically accessible measure of NRD by quantifying elec-
trical activity in respiratory muscles [1]. 

Studies have demonstrated strong correlations between sEMG signals from 
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parasternal intercostals and invasive measures of diaphragm activity, supporting 
their use as non-invasive surrogates [11] [14]. However, interpretation requires 
consideration of factors such as electrode placement, tissue impedance, and mus-
cle geometry [9]. 

2.2. Load-Capacity Imbalance 

The balance between respiratory load and muscle capacity is a central determinant 
of respiratory function [13]. Load includes airway resistance, lung compliance, 
and metabolic demand, while capacity reflects muscle strength and endurance. 

When load exceeds capacity, NRD increases to compensate. This leads to re-
cruitment of accessory muscles and increased work of breathing. Persistent im-
balance results in muscle fatigue and eventual ventilatory failure [18]. 

sEMG provides a direct measure of this imbalance by quantifying both the in-
tensity and distribution of muscle activation. Elevated accessory muscle activity 
reflects increased load and reduced diaphragm efficiency, making it a potential 
biomarker of disease severity [3]. 

2.3. Accessory Muscle Recruitment 

Accessory respiratory muscles—including the sternocleidomastoid, scalene, and 
intercostals—are minimally active during quiet breathing but become progres-
sively engaged as respiratory demand increases [13]. Recruitment follows a hier-
archical pattern in which diaphragm activation initially increases, followed by 
contribution from the intercostal muscles, and ultimately recruitment of acces-
sory neck muscles as demand continues to rise. This sequence reflects an adaptive 
strategy that prioritizes mechanical efficiency and fatigue resistance. However, in-
creased reliance on accessory muscles is energetically inefficient and is associated 
with greater oxygen consumption [19]. 

sEMG enables detailed characterization of these recruitment patterns, provid-
ing insight into compensatory mechanisms and facilitating early detection of res-
piratory distress. 

3. Surface EMG Technology and Methodology 
3.1. Signal Acquisition 

sEMG involves placing electrodes on the skin surface to detect electrical activity 
generated by muscle fibers. Accurate electrode placement is critical to ensure sig-
nal fidelity and minimize contamination [20]. However, signal acquisition is sub-
ject to several important limitations, including crosstalk from adjacent muscles, 
cardiac interference (ECG contamination), attenuation by subcutaneous adipose 
tissue, and motion artifacts during breathing, all of which can affect signal ampli-
tude and timing [2] [9]. High-density sEMG arrays have been proposed to im-
prove spatial resolution and reduce crosstalk, thereby enhancing signal specificity 
[21]. 
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3.2. Signal Processing 

Raw sEMG signals require processing to extract meaningful information. This 
typically involves band-pass filtering to remove noise, rectification to convert the 
signal into a unidirectional waveform, and smoothing to generate a linear enve-
lope that reflects the temporal pattern of muscle activation. More advanced meth-
ods, such as wavelet analysis and independent component analysis, can further 
improve signal quality and enable separation of overlapping physiological signals 
[2] [10]. 

Normalization is essential for comparison across subjects; however, commonly 
used approaches such as maximal voluntary contraction (MVC) are often not fea-
sible in critically ill patients, limiting standardization in this population [1]. 

3.3. Advanced Analytical Techniques 

Machine learning and pattern recognition techniques are increasingly applied to 
sEMG data. These approaches enable identification of complex patterns associ-
ated with fatigue, coordination, and disease progression [10] [22]. Such methods 
hold promise for improving predictive accuracy but require large datasets and 
standardization. 

3.4. Key sEMG Outputs and Bedside Interpretation 

Several quantitative features are commonly derived from sEMG signals, each with 
distinct physiological meaning. The root mean square (RMS) reflects the ampli-
tude of muscle activation and is proportional to motor unit recruitment and firing 
frequency; clinically, higher RMS indicates increased respiratory effort and neural 
drive. The integrated EMG (iEMG) represents total electrical activity over time 
and provides an estimate of the cumulative work of breathing during a respiratory 
cycle. In contrast, median frequency, a frequency-domain parameter, decreases 
with muscle fatigue as a result of slowing muscle fiber conduction velocity. Signal 
efficiency describes the relationship between electrical activity and mechanical 
output, with reduced efficiency suggesting neuromechanical uncoupling or devel-
oping fatigue. 

At present, there are no universally accepted thresholds or reference ranges for 
these parameters in respiratory applications, and most studies rely on within-sub-
ject trends or relative changes rather than absolute cutoffs, limiting standardiza-
tion in clinical practice. 

3.5. Recording Sites and Signal Characteristics 

The choice of recording site significantly influences both signal quality and clini-
cal interpretation. The parasternal intercostals provide a reliable surrogate of dia-
phragm activity, with relatively low crosstalk and a strong correlation with neural 
respiratory drive, making them the most well-supported site for monitoring NRD. 
Surface recordings over the diaphragm region offer direct physiological relevance 
but are technically challenging due to muscle depth and interference from cardiac 
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signals. The sternocleidomastoid is easily accessible and generates strong, high-
amplitude signals, which makes it useful for detecting increased respiratory effort, 
although it is more susceptible to activation from non-respiratory factors. The 
scalene muscles reflect early accessory muscle recruitment and are sensitive indi-
cators of increased respiratory load, but they are also prone to crosstalk and vari-
ability in electrode placement. 

Overall, parasternal recordings are preferred for estimating neural respiratory 
drive, whereas sternocleidomastoid and scalene activity are most informative for 
identifying accessory muscle recruitment and clinical deterioration. 

4. Clinical Assessment of Accessory Respiratory Muscles 

The clinical assessment of accessory respiratory muscle use has traditionally relied 
on qualitative bedside observation, including visible contraction of the sternocleido-
mastoid or supraclavicular retractions. While useful, these observations lack sen-
sitivity and are highly operator-dependent [3]. Surface electromyography (sEMG) 
transforms this subjective assessment into a quantitative, reproducible metric ca-
pable of capturing subtle changes in muscle recruitment that may precede overt 
clinical deterioration [1] [14]. 

4.1. Quantification of Accessory Muscle Recruitment 

sEMG allows precise measurement of activation amplitude in accessory muscles 
such as the sternocleidomastoid and scalene muscles. Increased amplitude reflects 
greater motor unit recruitment and firing frequency, which are indicative of ele-
vated neural respiratory drive (NRD) [9] [12]. Importantly, these changes can oc-
cur even when traditional clinical parameters such as respiratory rate remain 
within normal ranges, highlighting the sensitivity of sEMG as an early biomarker. 

Quantitative indices such as RMS amplitude and integrated EMG (iEMG) have 
been used to characterize muscle activity. Studies have demonstrated that RMS 
values of accessory muscles increase proportionally with inspiratory load, suggest-
ing a direct relationship between sEMG amplitude and respiratory effort [10] [19]. 

4.2. Temporal Coordination and Synchrony 

Beyond amplitude, the timing of muscle activation provides critical insight into 
respiratory mechanics. In healthy individuals, accessory muscles are minimally 
active during quiet breathing and are recruited later in the inspiratory cycle when 
demand increases. However, in pathological states, early activation of these mus-
cles is often observed [14]. 

This early recruitment reflects a shift in the load-sharing strategy of the respir-
atory system and may indicate reduced diaphragm efficiency. sEMG studies have 
shown that patients with COPD or acute respiratory failure exhibit altered timing 
patterns, including prolonged activation and reduced synchrony between muscle 
groups [3] [15]. 

Asynchrony between respiratory muscles can also reflect neuromechanical un-
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coupling, a condition in which neural drive is not effectively translated into me-
chanical ventilation. This phenomenon is particularly relevant in mechanically 
ventilated patients and is associated with increased work of breathing and poor 
outcomes [8]. 

4.3. Clinical Correlation and Outcome-Specific Interpretation 

sEMG-derived measures of accessory muscle activity consistently map to specific 
clinical outcomes rather than serving as nonspecific markers. Increased sternocleido-
mastoid and scalene activation correlates with dyspnea severity and reduced ex-
ercise tolerance in COPD, reflecting heightened neural respiratory drive (NRD) 
and load-capacity imbalance [3] [14]. In acute and critical care settings, persis-
tently elevated accessory muscle activity—particularly when sustained despite 
support—is associated with non-invasive ventilation (NIV) failure and progres-
sion toward intubation [15]. 

In mechanically ventilated patients, elevated baseline NRD and early accessory 
muscle recruitment during spontaneous breathing trials predict weaning failure, 
indicating insufficient respiratory reserve [1] [15]. Across ICU and chronic dis-
ease populations, sustained high sEMG amplitude—reflecting unresolved physi-
ological stress—has been associated with increased mortality, particularly when 
combined with evidence of fatigue or neuromechanical uncoupling [1] [15]. 

4.4. Non-Respiratory Determinants of sEMG Signal Amplitude 

Interpretation of elevated accessory muscle sEMG requires consideration of non-
respiratory factors that can independently increase signal amplitude. Postural 
changes, particularly upright positioning or forward leaning, can increase baseline 
muscle activation. Speech and voluntary movements also transiently elevate ac-
tivity in cervical and thoracic muscles. Psychological factors such as anxiety can 
increase respiratory drive independent of physiological load, while pain may alter 
breathing patterns and muscle recruitment. Obesity and increased subcutaneous 
tissue can both attenuate and distort signals, complicating amplitude interpreta-
tion. Additionally, variability in electrode placement and inter-electrode distance 
can significantly affect recorded activity. These factors should be accounted for to 
avoid overestimating respiratory distress based solely on sEMG amplitude. 

5. sEMG in Acute Respiratory Failure  

In acute respiratory failure, sEMG primarily reflects escalating respiratory load 
and failing compensatory mechanisms. Increased diaphragm and accessory mus-
cle amplitude, prolonged activation, and reduced coordination represent rising 
NRD and declining efficiency [2]. 

Clinically, these patterns are linked to specific outcomes. Early increases in ac-
cessory muscle activity correlate with worsening dyspnea, often preceding abnor-
malities in oxygenation or blood gases [1]. Persistently elevated sEMG signals dur-
ing NIV identify patients at high risk of NIV failure, reflecting inadequate unload-
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ing of respiratory muscles [15]. When high NRD and accessory recruitment re-
main sustained despite support, this pattern predicts progression to endotracheal 
intubation, indicating that compensatory mechanisms are exhausted [15]. 

At later stages, sustained high NRD combined with signs of fatigue is associated 
with increased mortality, as it reflects irreversible load-capacity mismatch and im-
pending ventilatory collapse [1] [23]. 

5.1. Pathophysiological Mechanisms 

The pathophysiology of acute respiratory failure involves a combination of in-
creased airway resistance, reduced lung compliance, and impaired gas exchange. 
These factors increase the work of breathing and necessitate compensatory in-
creases in NRD [6]. 

As NRD increases, the diaphragm initially augments its activity. However, 
when the diaphragm reaches its functional limits, accessory muscles are recruited 
to sustain ventilation. This compensatory mechanism is reflected in increased 
sEMG amplitude across multiple muscle groups [13]. 

5.2. sEMG Signatures of Deterioration 

sEMG studies have identified characteristic patterns associated with acute respir-
atory failure, including increased amplitude of diaphragm and accessory muscle 
signals, prolonged activation duration, and reduced coordination between muscle 
groups. Together, these changes reflect both increased respiratory load and re-
duced efficiency of the respiratory system [2]. 

Importantly, these sEMG signatures often precede changes in traditional clini-
cal parameters such as oxygen saturation or arterial blood gases. This temporal 
advantage suggests that sEMG could serve as an early warning tool for impending 
respiratory failure [1]. 

5.3. Prognostic Implications 

Elevated NRD and accessory muscle activity have been associated with increased 
risk of intubation and mortality. Patients who fail non-invasive ventilation (NIV) 
often exhibit persistently high sEMG activity despite support, indicating ongoing 
respiratory distress [15]. 

From a mechanistic perspective, sustained high NRD reflects a failing compen-
satory response. As respiratory muscles fatigue, the system becomes unable to 
maintain ventilation, leading to rapid clinical deterioration [23]. 

6. sEMG in Mechanical Ventilation and Weaning  

sEMG provides a direct measure of patient effort during mechanical ventilation 
and allows identification of clinically meaningful outcomes related to patient-ven-
tilator interaction. Abnormal timing between sEMG activity and ventilator cycles 
reflects patient-ventilator asynchrony, which increases work of breathing and con-
tributes to prolonged ventilation [8] [24]. Excessively low sEMG activity indicates 
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over-assistance and risk of diaphragm disuse, whereas persistently high activity 
reflects under-assistance and excessive load, both of which are associated with 
worse outcomes [5]. 

During weaning, specific sEMG patterns predict weaning failure. Elevated base-
line NRD, early recruitment of accessory muscles, and sustained high amplitude 
during spontaneous breathing trials indicate inadequate respiratory capacity and 
a high likelihood of failure [1] [15]. Conversely, a reduction in accessory muscle 
reliance and normalization of activation patterns are associated with successful 
weaning. 

6.1. Patient-Ventilator Interaction 

Patient-ventilator asynchrony occurs when there is a mismatch between patient 
effort and ventilator support. This mismatch can lead to increased work of breath-
ing, discomfort, and prolonged ventilation [24]. sEMG provides a direct measure 
of patient effort, allowing detection of asynchrony that may not be apparent from 
ventilator waveforms alone. For example, delayed or ineffective triggering can be 
identified by comparing sEMG activity with ventilator cycles [8]. 

6.2. Monitoring Respiratory Muscle Load 

Mechanical ventilation can lead to both underloading and overloading of respir-
atory muscles. Underloading may result in muscle atrophy, while overloading can 
lead to fatigue [5]. 

sEMG enables real-time monitoring of muscle activity, allowing clinicians to 
titrate ventilator support to maintain an optimal level of muscle engagement. This 
approach aligns with the concept of “lung and diaphragm-protective ventilation” 
[1]. 

6.3. Weaning and Failure Prediction 

Weaning failure is a complex process involving multiple factors, including respir-
atory muscle weakness, excessive load, and impaired coordination [4]. sEMG 
studies indicate that failure is associated with elevated baseline neural respiratory 
drive, early recruitment of accessory muscles, and persistently high signal ampli-
tude during spontaneous breathing trials, all of which reflect insufficient respira-
tory capacity to sustain independent ventilation [1] [15]. These findings suggest 
that sEMG could be incorporated into weaning protocols to improve prediction 
accuracy and guide clinical decision-making. 

7. sEMG in Chronic Respiratory and Neuromuscular Disease  

In chronic respiratory disease, sEMG reflects persistent physiological stress and 
adaptation to long-term load-capacity imbalance. In COPD, elevated resting NRD 
and increased accessory muscle activity correlate strongly with dyspnea severity 
and reduced exercise capacity [3] [14]. Longitudinally, sustained high NRD is as-
sociated with increased risk of hospitalization and mortality, reflecting chronic 
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respiratory muscle overload [3]. 
In neuromuscular disorders, declining sEMG amplitude and altered timing re-

flect progressive muscle weakness and are associated with impending ventilatory 
failure [25]. Changes in recruitment patterns may precede overt clinical deterio-
ration, highlighting the role of sEMG as an early prognostic marker. 

7.1. COPD 

COPD is characterized by airflow limitation and hyperinflation, which impair di-
aphragm function and increase reliance on accessory muscles [18]. 

sEMG studies have demonstrated that patients with COPD exhibit elevated 
NRD even at rest, reflecting chronic respiratory stress [14]. This persistent eleva-
tion is associated with increased dyspnea, reduced exercise capacity, and higher 
mortality [3]. 

7.2. Neuromuscular Disorders 

In neuromuscular diseases such as ALS, progressive weakness of respiratory mus-
cles leads to ventilatory failure [25], sEMG can detect early changes in muscle ac-
tivation patterns, including reduced amplitude and altered timing. These changes 
may precede clinical symptoms, suggesting a role for sEMG in early diagnosis and 
monitoring. 

7.3. Longitudinal Monitoring and Prognosis 

The ability of sEMG to provide continuous, non-invasive monitoring makes it 
particularly valuable in chronic disease. Longitudinal changes in NRD and muscle 
recruitment patterns may provide insight into disease progression and prognosis. 

8. Respiratory Muscle Fatigue  

Respiratory muscle fatigue is a key factor in the development of respiratory failure. 
It involves both central and peripheral mechanisms, including reduced motor 
neuron output and impaired muscle contractility [23]. Surface electromyography 
(sEMG) markers of fatigue include decreased median frequency, increased ampli-
tude variability, and reduced signal efficiency. However, interpretation is compli-
cated by changes in muscle recruitment patterns and signal noise [10]. Despite 
these challenges, sEMG remains one of the few tools capable of assessing fatigue 
in real time, making it a valuable component of respiratory monitoring. 

9. Prognostic Value of sEMG for Mortality 

Elevated sEMG activity—particularly when reflecting persistently high NRD—
functions both as a marker of current disease severity and a predictor of adverse 
outcomes. Across ICU and chronic disease populations, higher sEMG amplitudes 
and sustained accessory muscle recruitment have been associated with increased 
mortality [1] [15]. 

However, most existing studies are observational, and the extent to which 
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sEMG independently predicts mortality beyond established severity indices re-
mains uncertain. Several studies adjusted for markers of illness severity, such as 
gas exchange abnormalities and clinical scores, and still found significant associ-
ations between elevated NRD and outcomes, suggesting that sEMG may provide 
incremental prognostic information [15]. Nonetheless, residual confounding can-
not be excluded, and further prospective validation is required. 

9.1. Mechanistic Basis 

Elevated NRD reflects severe physiological stress and an inability of the respira-
tory system to meet metabolic demands. Persistent high NRD is associated with 
muscle fatigue, ventilatory failure, and death [16]. 

9.2. Evidence across Clinical Populations 

Studies have demonstrated associations between sEMG-derived measures and 
mortality in ICU patients, COPD populations, and neuromuscular disease [1] 
[15]. 

9.3. Integration into Clinical Practice 

sEMG could be incorporated into risk stratification models to identify high-risk 
patients and guide early intervention. However, further validation is needed. 

10. Limitations and Challenges 

Despite the growing body of evidence supporting the clinical utility of surface 
electromyography (sEMG) in respiratory monitoring, several methodological, tech-
nical, and translational limitations continue to hinder its widespread adoption. 
One of the most significant challenges is the lack of standardized acquisition pro-
tocols. Variability in electrode placement, skin preparation, inter-electrode dis-
tance, and signal filtering methods can substantially influence signal quality and 
reproducibility [9] [20]. 

Signal contamination represents another critical limitation. Crosstalk from ad-
jacent muscles, particularly in the thoracic region where multiple respiratory and 
non-respiratory muscles overlap, can obscure the specificity of recorded signals 
[21]. Additionally, electrocardiographic (ECG) interference is a persistent issue 
when recording from chest wall muscles, requiring advanced filtering techniques 
that may inadvertently distort the underlying EMG signal [10]. 

Inter-individual variability further complicates interpretation. Factors such as 
age, sex, body composition, and disease state influence sEMG amplitude and fre-
quency characteristics [2]. Moreover, normalization techniques such as maximal 
voluntary contraction (MVC) are often not feasible in critically ill patients, limit-
ing the ability to standardize measurements [1]. 

From a clinical perspective, interpretation of sEMG signals requires specialized 
expertise. Unlike more established monitoring modalities, sEMG lacks widely ac-
cepted clinical guidelines, posing a barrier to routine implementation [3]. Finally, 
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although observational studies demonstrate associations between sEMG and out-
comes, large-scale prospective trials are lacking [15]. 

11. Future Directions 

Future research should focus on addressing the current limitations of sEMG while 
expanding its clinical applicability. A primary priority is the development of stand-
ardized protocols for signal acquisition, processing, and interpretation. Interna-
tional consensus guidelines, similar to those established for other physiological 
monitoring techniques, would facilitate reproducibility and enable broader adop-
tion [20]. 

Advances in hardware technology are likely to play a critical role in the evolu-
tion of sEMG. High-density electrode arrays and wearable sensor systems offer 
improved spatial resolution and the potential for continuous, ambulatory moni-
toring [21]. These innovations could enable real-time assessment of respiratory 
muscle activity in both hospital and outpatient settings, providing a more com-
prehensive understanding of disease progression. 

Integration with multimodal monitoring systems represents another promising 
avenue. Combining sEMG with physiological parameters such as respiratory rate, 
tidal volume, and gas exchange indices could enhance the accuracy of predictive 
models for respiratory failure [5]. Such multimodal approaches may capture the 
complex interplay between neural drive, mechanical function, and metabolic de-
mand. 

Machine learning and artificial intelligence (AI) have the potential to transform 
sEMG analysis. Advanced algorithms can identify complex patterns in high-di-
mensional data, enabling automated detection of respiratory distress, fatigue, and 
patient-ventilator asynchrony [10] [22]. These approaches may also facilitate the 
development of predictive models for clinical outcomes, including mortality. 

Importantly, future studies should focus on large-scale, prospective validation 
of sEMG as a prognostic tool. Randomized controlled trials evaluating the impact 
of sEMG-guided interventions on patient outcomes are needed to establish their 
clinical value. Such studies should include diverse patient populations to ensure 
generalizability. 

12. Conclusions 

Surface electromyography represents a promising and increasingly sophisticated 
tool for assessing respiratory muscle function in both acute and chronic disease 
states. By providing a non-invasive, real-time measure of neural respiratory drive 
and muscle recruitment patterns, sEMG offers unique insight into the physiolog-
ical mechanisms underlying respiratory failure [1] [2]. 

A key strength of sEMG lies in its ability to quantify accessory muscle activity, 
which serves as a surrogate marker of respiratory load-capacity imbalance. This 
capability enables early detection of respiratory distress and provides a functional 
biomarker that complements traditional measures such as spirometry and blood 

https://doi.org/10.4236/ojrd.2026.162003


M. Cohen et al. 
 

 

DOI: 10.4236/ojrd.2026.162003 52 Open Journal of Respiratory Diseases 
 

gas analysis [3]. 
Emerging evidence suggests that sEMG-derived indices are associated with 

clinically meaningful outcomes, including dyspnea severity, weaning success, and 
mortality [15]. These findings highlight the potential of sEMG to serve not only 
as a monitoring tool but also as a prognostic modality capable of guiding clinical 
decision-making. 

However, significant challenges remain, including a lack of standardization, 
signal variability, and limited validation in large-scale studies. Addressing these 
limitations will require coordinated efforts across research, clinical, and engineer-
ing disciplines. 

In conclusion, sEMG has the potential to transform the assessment of respira-
tory function by providing a dynamic, integrative measure of physiological stress. 
With continued technological and methodological advancements, it may become 
an essential component of respiratory monitoring and prognostication in modern 
practice. 
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