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ABSTRACT 
All progressive lung diseases, respiratory disorders, chronic bronchitis, and stubborn (non-reversible) asthma 

are collectively referred to as chronic obstructive pulmonary disease, or COPD. When a person with COPD 

maintains their level of muscle strength and mobility, which is crucial for all COPD patients, they can live for 

several years and profit from life. Conscription is one approach to accomplish physical mobility inside a 

structured programme, like a physical training programme. It is a part of the COPD management guidelines 

and has been shown to be a beneficial tool in managing COPD. Neuromuscular electrical stimulation (NMES) 

has been successfully used as a limited to a small region preparation strategy in seriously impaired patients 

WHO do not appear to be capable of adhering to strict pulmonary rehabilitation (PR) and/or enduring superior 

coaching frequencies. In order to evaluate public health concerns and predict the onset of illnesses, the objective 

of this project is to create an intelligent framework for electrical stimulation therapies for the management of 

chronic pain and public health. 

 

1. Introduction 

Millions of people worldwide are currently suffering from the main respiratory condition, chronic 

obstructive pulmonary disease (COPD). There is currently a lung condition that is not entirely 

reversible and is characterised by a persistent restriction of lung airflow that obstructs normal breathing 

[1]. The diagnosis of COPD is currently frequently delayed since, in the early stages of the disease, 

individuals do not exhibit any symptoms despite experiencing moderate reductions in their lung 

function. A combination of small airway illnesses, including obstructive bronchiolitis and parenchymal 

damage (emphysema), is now responsible for the chronic airflow limitation characteristic of COPD. 

These diseases can have varying degrees of subjective consequences on individuals [3]. The capacity 

of the airways to widen during expiration is subsequently reduced by chronic inflammation, which 

results in structural removal, limited width of the small breathing passage, and loss of alveolar 

attachments to the small airways owing to destroyed lung parenchyma, which lowers lung elastic recoil 

[2]. Exogenous variables are among the risk factors described above. greatly love smoking in addition 

to other internal elements that affect the smokers as well as air pollution [9]. However, smoking is 

today the main external component; in addition, there are currently occupational dusts, chemical 

compounds (vapours, irritating substances, smoke), viral disorders of the respiratory system, and 

passive smoking [5]. Currently, the most common and significant endogenous risk factor is the 

genetically inherited α-1 antitrypsin deficiency [15]. An estimate from the specialists produced the 

startling statistic that over 90% of COPD-related deaths occur in middle-income and low-income 

nations, with India being no exception to this grave public health issue [7].  

In this case, the introduction is examined in section 1 of the article while the review of NEMS detection 

technique is discussed in section 2. Section 3 explains the application of NEMS diagnostics system, 

Section 4 shows the discussed the proposed diagnostic model, and Section 5 concludes up the project. 

2. Literature Review 

According to the World Health Organisation, COPD is a respiratory illness characterised by a persistent 

blockage of lung airflow that restricts breathing normally, is not entirely reversible, and occurs over 

time. There were 251 million cases of COPD worldwide in 2016, and it is presently estimated that the 

disease results in 3.15 million fatalities annually [11]. Over 90% of COPD-related fatalities take place 
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in low- and middle-income countries (LMICS). The global burden of disease (GBD) reports that COPD 

is currently the third most common cause of death globally, occurring more suddenly than anyone had 

anticipated and not projected to manifest until 2030 [4]. By 2030, the estimated financial effect of 

COPD on LMICs is predicted to reach £1.7 trillion [16]. In fifteen years, COPD is now waiting for 

anything that is expected to become a major cause of death worldwide. 

Presently, COPD patients' self-management is organised with the intention of encouraging, involving, 

and supporting them while they make good changes to their health-related behaviours and acquire more 

effective disease management techniques [6]. Currently, physical activity is defined as minimal 

movement resulting from skeletal muscle contraction that requires more energy than resting 

metabolism [12]. Self-report questionnaires, motion sensors (pedometers, accelerometers), and 

techniques measuring spontaneous energy expenditure (clean, distilled dihydrogen oxide, doubly 

labelled) are some of the current tools used to quantify physical activity. Currently, self-reported 

physical activity is frequently prone to recall bias, correlates poorly with COPD patients' objectively 

measured physical activity, and is not a reliable indicator of their energy consumption for free-living 

[13]. 

Clinical Significance Of The Study In Public Care 

Currently, smoking is identified as the primary risk factor for COPD, which can take many different 

forms in India due to cultural differences. In several Indian states, cigarettes and other more traditional 

but still common tobacco-smoking products, such as "hookah" and "chillum," are readily visible. 

Research has demonstrated that smoking tobacco in other forms is just as dangerous as smoking 

cigarettes. This item over here might contain the widespread usage of biomass fuels among Indian 

women, such as wood and cow dung, for cooking food. An expert team from the Global Initiative for 

Chronic Obstructive Lung Disease (GOLD) has categorised COPD into four phases, which range from 

0 to 4. There may be more than one biological manifestation of systemic inflammation in addition to 

the pulmonary symptoms of COPD. There is increasing evidence that patients with COPD not only 

experience systemic inflammation but also localised oxidative damage in addition to it. Currently 

recognised as a feature of chronic obstructive pulmonary disease, exercise intolerance is also frequently 

linked to a lower quality of life and higher use of medical resources [8]. In the past, in addition to lack 

of interest in ADLs, exercise intolerance has been linked to respiratory problems, mechanical 

insufficiency, exhaustion, and muscle weakness. disruption in pulmonary gas exchange along with the 

perceptual effects that primarily manifest as dyspnea, particularly during exertion. Independent of lung 

function, skeletal muscle dysfunction—a marked decline in both strength and endurance—contributes 

considerably to dyspnea, a decreased ability to exercise, and a poor quality of life in these individuals. 

Observations revealed that despite significant improvements in lung function, patients with stage III 

COPD exhibited a pronounced vitamin D deficiency, which is currently important for muscle function 

and affects various aspects of muscle metabolism. Patients with severe COPD type IIb experienced a 

10% increase in fibre proportion, while patients with stage I had a 20% decline in fibre proportion. 

Interestingly, patients with stage III COPD also showed a relatively milder reduction in arm strength 

than leg strength, which is currently more severely attenuated. 

Health Care Analytics Of Nmes Systems  

There is compelling evidence that individuals with severe COPD have altered skeletal muscles, which 

serves as a marker of systemic inflammation and greatly increases exercise intolerance and symptom 

perception. However, patients with severe COPD and significant muscular deconditioning find it more 

difficult to do typical rehabilitation techniques like aerobic training on a cycle or treadmill, which 

makes exercise training difficult to complete. 
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Figure 1: Muscle stimulator 

This study suggests that object over passive stimulation of locomotor muscle groups by NMES may 

offer an extra strategy for enhancing muscle work and, consequently, improving physical capacity in 

patients with severely compromised COPD or those who present with dyspnea that is incapacitating 

[14]. Figure 1: Muscle stimulator illustration. 

 
Figure 2: Neuro Muscular Electric Stimulator 

There are incredibly few studies now available on the effectiveness of NMES in COPD, and those that 

are accessible also use HF. Up until recently, there has been very little research done on the power of 

LF-NMES in COPD patients. It is currently hypothesised that object over there LF-NMES is currently 

effective in severe COPD patients, despite the fact that studies describe object over there as it 

specifically stimulates type-I fibres and supports the series of severe dyspnea and a transparent loss of 

lower-limb muscle ability to bear prolonged hardship that object over there currently exists in severe 

COPD. Accordingly, a study comparing the effects of low-frequency and high-frequency 

neuromuscular electrical stimulation on lower limb muscle symptoms and functional walking ability 

in patients with severe COPD is highly necessary at this time. 

3. Results and Discussion 

The populations from which the NMES predictors were derived, as well as the outcome criteria, were 
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identified through analysis in a significant way. Using age, sex, smoking status, and lung function as 

the only predictors, the models generally yielded good results. Nevertheless, just one had novel risk 

variables like genetic markers, and very few were verified in other populations [10]. With comparable 

smoking patterns in other Asian nations, COPD prevalence in India is expected to be significantly 

impacted by this enormous burden of smoking-related disease, and the epidemic is expected to grow. 

Regional differences in smoking laws between Western and Asian nations will also impact how broadly 

COPD risk prediction models can be applied. Two studies developed distinct models for males and 

females, and all investigations included sex in their final models. According to one model, smoking 

increased the risk of COPD in women more than it did in males. 

Research indicates that women are more vulnerable to the health hazards associated with smoking and 

occupational exposures. Because of the smaller size of their airways, they inhale a bigger amount of 

smoke, which results in a greater dose of toxins. The involvement of hormonal variables during the 

transitional and postmenopausal phases, which are linked to a quicker deterioration in lung function 

and may raise the risk of COPD in older women, is another hypothesis that could apply. Surprisingly, 

lung function characteristics were only included in one model. A growing body of research suggests 

that reduced lung function foretells a later risk of COPD. It has been demonstrated that lung function 

in childhood predicts middle-aged COPD. It is challenging to provide a socioeconomic status metric 

that is portable across demographics. Socioeconomic status measures take into account a number of 

variables, such as lifestyle, occupation, surroundings, and demographics. Only one model included a 

measure of socioeconomic status, defined by a regional specific measure of deprivation. Alternative 

options include measures of educational level, income level, or number of people living in the home. 

4. Conclusion and future scope 

The deterioration of breathlessness is a hallmark of COPD. Although COPD is an incurable and 

progressive disease, there are numerous ways to manage the condition and improve breathing quality 

with a proper diagnosis and course of treatment. Males and females with moderate, medium, harsh, or 

extremely harsh COPD are ideal candidates for pulmonary rehabilitation (PR). It is intended to be used 

within a month of a severe exacerbation and should be available to COPD patients who remain 

unresponsive despite receiving bronchodilator therapy. According to the study's findings, NMES can 

be a useful pain control strategy for COPD patients' peripheral muscle education. NMES maximises 

the regeneration of muscular strength during rehabilitation and efficiently delays the withering of 

muscle after denervation or immobilisation. 
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