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Abstract 

Chronic obstructive pulmonary disease (COPD) represented as inflammatory complication of chronic bronchitis which 
is characterized by oxidative stress driven phenotypic changes likely enlarged alveoli and increased mucus along with 
tightened smooth muscle which exaggerate pathological consequences such as breathing problems. The association 
between COPD and obesity as a metabolic disorder following a variety of environmental stressors include lifestyle 
change (e.g., diet and e-smoking or marijuana) and air pollution are less likely to be evaluated. People who are suffering 
with COPD developed extensive suffocation and difficulty breathing, which ultimately leads to fatal conditions in severe 
cases, for example lung cancer, heart attack, and stroke.  

Previous studies showed metabolic disorder like obesity appeared as a risk determinant to COPD like breathing problem 
or deep vein thrombosis and its genetic modification resulted from abnormality of molecular dynamics turned out key 
trigger in case of immune alteration and inflammation following exposure of several environmental factors which could 
be linked with comorbidity in secondary chronic diseases pairing with other metabolic disorders (e.g., diabetes, heart 
disease, cancer or fatty liver disease). Lifestyle changes along with physical activities and management of the diet is 
worth to reduce COPD symptomatic firing. However, environmental factors like air pollution or particle matter owing 
to industrialization and urbanization include a variety of dust within indoor life, certain type of e-smoke also triggers 
the establishment of emphysema and enhances the progression of COPD aligned with molecular alteration in the lung 
tissue or interaction between different organs. Prediction and prevention skills as key tools of health management and 
evaluation in case of COPD remains unclear.  

Integrative care includes clinic assessment (e.g., the body mass index, diets, and metabolic profile using survey following 
physician guidance) could be coupled cellular and topological interaction between obesity and COPD supplemented 
with advanced functional and genetic variation utilize human genomics study like single nucleotide polymorphism 
(SNP). To understand the impact of environmental risk better (e.g., air pollution or particle matter) on pathogenesis of 
disease or onset of the disease underlying the pulmonary system stratified lifestyle, age, metabolic disorders, diets, and 
medications, we envision exploring risks such as disease barrier and social determinants along with detection tools 
which may assess molecular dynamics and their alteration following stress might be associated with COPD in the 
pathogenesis. Environmental stressors (e.g., air pollution, particle matter, food addictive chemicals, and stress) as 
epigenetic modifiers could attribute to early phase of COPD onset and pathogenesis which reflect the molecular 
dynamics and redirection of networking pathways depending on gut immunity. Profiling of secondary metabolites is 
worth to explicate intervention of metabolism cascade owing to alter molecular sensitivity and connectivity. Utilized 
multi-dimensional omics such as metabolomics, genomics with exome sequencing, and epigenomics, prevention and 
prediction skills could visualize a new angle of disease diagnostic under the platform of integrative health care and 
surveillance supporting to patient’s quality of life. 
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1. Introduction 

Chronic obstructive pulmonary disease or COPD is a distinctive group of respiratory disorders and public burden 
related disease of the lungs where the patients usually have conditions such as emphysema or chronic bronchitis or 
both simultaneously [1, 2]. Emphysema conditions inflame and narrow the bronchioles and areolas within the patient's 
lungs, which significantly interfere with the inhalation process and the amount of gaseous exchange within the lungs of 
the patient [32]. This drives the development of extensive suffocation and difficulty in breathing which ultimately leads 
to fatal conditions in severe cases [1]. Chronic bronchitis is linked with the narrowing of the bronchus tubes of the 
patient due to the accumulation of mucus, which ultimately leads to the disruption of the breathing process, causing the 
disruption of the respiratory process and the gaseous exchange method within the lungs [19]. Obesity is one of the 
leading health risks for the development of chronic obstructive pulmonary disease [13, 16, 17, 19]. As a result, it can be 
stated that diet consideration and monitoring the obesity rate should be an important part of the health campaigns that 
are promoted to disrupt the triggering of developing COPD [28]. Compelling evidence supports that the fundamental 
problem beyond obesity: diet, and its influence has been provided in the research, followed by a comprehensive 
understanding of diet and obesity and their influence on COPD [4, 8, 24]. Research driven nutrient reports about the 
pathogenesis of COPD demonstrated that incorrect diet and obesity along with a viable intervention has also been 
provided in the research [28]. 

Up to date, it can be highlighted that obesity and diet are the fundamental causes that lead to the development of chronic 
obstructive pulmonary disorders [22, 28]. Obesity was substantially greater among COPD patients compared to those 
without COPD in a study of 650,000 people conducted as part of the Canadian National Health Survey (24.6 % and 17.1 
%, respectively, P<0.001) [16]. Obesity is a critical condition that is associated with the proportion of the risk factor for 
the development of specific medical conditions, including diabetes, cardiac problems, and pulmonary diseases, along 
with the development of musculoskeletal disorders [12]. Lainscak et al. (2011) examined the relationship between BMI 
and mortality in COPD using a retrospective survey of patients hospitalized for acute exacerbation of COPD and 
discovered that the optimum BMI for the lowest risk of death was overweight (BMI of 25.09–26.56 kg/m2) [18, 20]. 
Moreover, improper intake of diet also proposed the development of obesity which in turn causes the development of 
chronic obstructive pulmonary disorders [11, 22]. In mal-nourished individuals with COPD, nutritional intervention 
improves muscular strength, pulmonary function, physical performance, and overall quality of life [5, 10]. Therefore, it 
becomes one of the fundamental strategies to implement interventions to disrupt the development of chronic 
obstructive pulmonary diseases based on the factors that promote the establishment of obesity and improper diet [12]. 
However, less analytical research is done over the specific interventions and lifestyle alterations that must be integrated 
to mitigate the problem associated with the influence of obesity and diet on chronic obstructive pulmonary diseases 
[37, 38]. The development of proper interventions and lifestyle changes would be extremely important to relieve the 
concern of the Global community [13]. 

This review aims to understand the potential impact of Diet and Obesity on COPD about health intervention between 
metabolic disorder and risk assessment. The intervention focused on molecular alteration, including metabolism 
dysfunction and inflammation, generic vulnerability, and lifestyle following exposure to various environmental 
stressors.  

1.1. Potential risk as Environmental stressor: Diet and Obesity  

It has been analyzed that obesity interferes with the normal functioning of the pulmonary system due to the storage of 
excess fat in the thoracic region, which ultimately promotes the development of severe chronic obstructive pulmonary 
diseases [21]. The Global increase of the total number of the population who has COPD due to the development of obesity 
is increasing with time, and it is becoming a global concern [21]. In terms of the World Health Organization (WHO) 
reports, it was stated that in the year 2008, about 1.4 billion adults 35% of the world population considered to be 
significantly overweight, and about 200 million adults obese in accordance with their BMI values [11]. A population-
based survey revealed a higher risk associated with the development of Chronic Obstructive Pulmonary Disease in 
individuals who have obesity and have prevented themselves in implementing a proper healthy diet structure [13]. A 
systematic survey has revealed an average increase in the overall population who have become susceptible to the 
development of obesity, which has increased the total number of patients having chronic obstructive pulmonary 
diseases (COPD) [16]. It has been reported that poor diet causes about 250 million deaths worldwide, which is often 
associated with two distinct diseases, including cardiovascular diseases and pulmonary diseases [14]. According to a 
critical analysis of the World Health Organization, about 44.4% of the pulmonary diseases of patients are associated 
with the overweight and obesity of patients due to improper diet intake [1]. There is an obstruction which reflects 
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malfunction of inflammatory signaling, adipokine signaling and alteration of muscle mass in those patients who are 
suffering lung complications due to accumulation of excess fat which may worsen the development of pulmonary 
diseases or lung disease. It suggests smoker with COPD in obese patients compare to lean decrease of FEV1 in the study 
[38]. However, there are still debate connectivity and interaction between inflammatory cytokines and adipokines. 
Along with the development of obesity as a driving factor for the establishment of COPD diseases, diet plays a crucial 
role and the risk factor for the development of distinctive chronic diseases including COPD by restructuring of 
microbiome profile in the gut and promoting molecular networking between gut and lung [33].  

1.2. Pathogenesis of COPD in Obese Patients 

The development of obesity due to poor health choices diminishes the functioning of the lungs and obstructs the arterial 
layer in the lungs of the patient due to the proportion of extensive pressure on the chest area of the patient [25]. This 
ultimately leads to the construction of the muscles of the lungs and thoracic region and results in the poor functioning 
of the respiratory system [25, 26]. Eventually the patient's offers from suffocation due to the poor gaseous exchange in 
the lungs of the patient and due to the inability of the patient to take in the expected amount of respiratory volume for 
maintaining proper respiratory process [18, 32] which leads to the development of chronic pulmonary obstructive 
diseases [27, 29, 36]. Moreover, there is a predominance of the secretion of lymphocytes, neutrophils, and macrophages 
on the ruptured areas of the skin of the lungs due to the accumulation of excess fat in the bronchial tubes and the air 
sacs of the lungs [6]. This leads to the development of infection, which is fundamentally characterized by the 
inflammation of the peripheral sex of the lungs and development of oxidative stress, which eventually leads to the 
development of emphysema and chronic bronchitis. Furthermore, the loss of the alveoli layer due to the infection caused 
due to fat accumulation in the lungs and the area in the thorax also leads to the development of apoptosis and protease 
imbalance which are also critical diseases under the major group of COPD [30, 35]. 

2. Intervention 

The fundamental intervention that must be promoted to reduce the fatality associated with the development of COPD 
which is the increase in the level of the total number of the population who are obese and improper lifestyle choices, 
including an imbalance in the diet system [1]. Implementation of proper analysis of the population through the provision 
of screening tests for an early understanding of the BMI of the individuals to get an idea of the total rate of the population 
suffering from obesity or on the verge of developing obesity must be promoted. Franssen et al. (2008) stated that an 
appropriate assessment of the population having obesity would help in preventing the development of pulmonary 
diseases or COPD through the provision of interactive interventions and successful physical therapeutic services and 
providing access to adequate equipment and medication that are used to relieve the conditions associated with obesity 
[13]. Implementation of educational tools where to get information regarding in the proper diet that must be followed 
in the general exercise routine that must be integrated into the system of the individuals must also be utilized for 
derailing the establishment of obesity and improper diet intake. 

3. Alternative to lifestyle changes 

The promotion of behavioral intervention and promoting changes or alterations in the lifestyle pattern of the individual 
patient is one of the most acceptable strategies that must be applied to mitigate the problem associated with the 
development of COPD due to obesity and improper diet intake [1]. Integrating a combination of physical activities along 
with management of the diet in accordance with the prescribed medicine and surgery would allow the patient to lose a 
significant amount of weight that would, in turn, relieve the stress on the thoracic region of the body and would prevent 
the accumulation of fat in the lungs of the patient [23]. Surveillance step follow- up systematic track of the cost-benefits 
associated with the physical intervention and the health quality progress of the patient in losing weight through the diet 
control and exercise routine must be critically analyzed to understand the effects that intimation is having towards 
relieving the symptom of a chronic obstructive pulmonary disease of the patient. 

3.1. Visualization of COPD pathogenesis with functional connectivity 

Chronic obstructive pulmonary disorder is a complicated and heterogenetic disorder that leads to the development of 
extensive long problems along with suffocation and breathing issues which leads to the increase in the rate of mortality 
and significantly impacts the health care delivery system [3]. The immune system of individuals who are affected by 
chronic obstructive pulmonary disorder is significantly disrupted, which leads to the increase in the susceptibility 
associated with the development of fatal diseases and obstruction of the respiratory tract. It has been observed that 
several environmental factors promote the evolution of chronic obstructive pulmonary disorders. The study led by 
Spelta et al. (2018) illustrated that environmental factor such as working conditions, pollution in the environment, dust 
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patterns in the environment are significantly associated with the pathogenesis of chronic obstructive pulmonary 
disorder [28, 31]. Moreover, associated diseases such as obesity and hypertension are also extremely related to the 
development and the pathogenesis of chronic obstructive pulmonary disorder. 

The development of chronic obstructive pulmonary disorder is multifactorial and very complex, and certain measures 
can be applied for the complete analysis of the pathogenesis of COPD: FEV (forced expiratory volume) which indicates 
the amount of air that can be forced from the lungs per second. FEV has also been utilized as a potential indicator to 
measure the presence of certain history of smoking that promotes the establishment of emphysema and enhances the 
progression of COPD. In previous studies of the evaluation of COPD longitudinally to identify predictive surrogate 
endpoints (ECLIPSE), they found age and smoking is a critical factor which influence FEV1 reversibility such as 
decreased in more severe lung disease with symptomatic index after comparing big data covering clinical aspects (i.e., 
BMI, symptomatic indicators, history of metabolic disorder, smoker, etc.), physiological (i.e., FVC level, FEV¹/VC ratio) 
and imaging data (i.e., emphysema), interestingly, fat-free mass index (FFMI) no difference between groups [1]. 

Alqahtani et al. (2020) examined the effect of COVDI-19 on COPD patients who had smoking history and conducted data 
analysis using systemic review and Meta-Analyses (PRISMA) guidelines. Study outcome about connectivity between 
COPD and infection of Covid -19 shown a low. However, they suggested that smoking is a more vulnerable potential risk 
in health complications and increased mortality rate cause compared to former and non-smokers [3]. 

There are several studies that reported the connectivity due to the alteration of the immune system and the 
development of extensive inflammation in different types of respiratory disorders, for example Alpha-1 Antitrypsin 
Deficiency (AATD) and cystic fibrosis transmembrane conductance regulator (CFTR) activity which was determined 
utilize nasal potential difference (NPD) and lower airway potential difference (LAPD) assays. The outcomes indicated 
that smoking included chronic bronchitis, and dyspnea scores was associated with CFTR dysfunction likely reducing 
activity of LAPD CFTR activity [7]. 

In addition, Gramegna et al (2018) reported correlation between Alpha-1 Antitrypsin Deficiency (AATD) and 
respiratory disorders (i.e., Asthma, bronchiectasis, and COPD). AATD is heterogeneity, likely several mutations in the 
SERPINA1 gene which encodes for AAT and its deficiency increased severe mortality due to FEV1 impairment which 
might be associated with cardiometabolic risk as well [15]. 

4. Impact of metabolic disorder on COPD and its genetic modification  

Obesity is a disease that sometimes happens due to excessive eating of fast food, or it can also have occurred because of 
the genetic factors coming from the parents to the offspring. Obesity causes many problems in which respiratory 
problems come at the priority list, which is affected by the reason for obesity [9]. Obesity is a disease in which excessive 
fat gets stored underneath the skin, causing many health problems such as getting type 2 diabetes, having high blood 
pressure, and some serious respiratory change it to issues which can also result in fatality or death. Chronic obstructive 
pulmonary disease or COPD is a chronic lung disease that reduces the efficiency of the lungs to work for breathing, and 
it degrades with growing age or with gaining weight. 

The study led by Esteban et al. (2016) demonstrated how the change of physical activity (PA) on COPD during a 
moderate-to-severe COPD exacerbation (eCOPD) using date collected from clinical and sociodemographic data from 
medical records, dyspnea, health-related quality of life. It suggests that PA is the strongest predictor of dying or high-
risk determinant factor worst PA after eCOPD using their prospective observational cohort study [6, 8]. 

Obesity and COPD has metabolic similarities: the lung cannot perform with the regular flow as the volume of the lungs 
is decreased because of the fat which is present underneath the skin with atelectasis and airflow limitation that can 
result in air trapping. Alqahtani et al. (2020) suggests that obesity is genetic predisposition which can be transferred 
from the gene of the parents and there can be problems in the time of working hard by the person as of low air 
transportation because of weight gain in an insignificant way [3].  

Recently, it was reported that genetic modification was associated with chronic obstructive pulmonary disease 
regarding Surfactant protein D (SP-D): SFTPD, encoding gene involved innate immunity and metabolism of surfactant. 
In addition, gene expression of SFTPD detected in various tissue tropism for example respiratory system, digestive 
system, reproductive system, circulatory system, gland and more. Polymorphism of SFTPF interacted with metabolic 
disorders such as atherosclerosis, Diabetes, and obesity [30] 
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This can be better understood in the follow-up study including functional, physiological, and molecular imaging 
assessment which reflect health stage of lung in patient who are suffering COPD and further monitoring process to 
prevent of lung cancer following by smoking survey and molecular imaging screening such as CT scan and genetic 
alteration combined with in situ protein array, microarray, biochemical analysis of inflammatory cytokines, and 
molecular diagnostic in histological analysis. Simultaneously, this can be determined by understanding the quality of 
life the person is having and by doing the 6-minute walking distance test, which shows the ability of the person to work. 
Doses can be applied to make these corrections, but it cannot be cured fully [9]. It suggests that obesity has mixed effects 
and can be the reason for the possible cause of asthma and respiratory complications which may have synergic effect to 
mortality and health quality. 

4.1. Pattern of comorbidity pairing with metabolic disorder.  

Respiratory problems are still a multifactorial complication of health to the human being as it interrupts the oxygen 
supply of the body and is more vulnerable to various infectious diseases. Obesity is a potential silent risk for chronic 
obstructive pulmonary disease (COPD). In previous studies, Obesity (BMI >40) appears to cause risk and prevalence to 
trigger respiratory diseases with metabolism and physical activity limitation [23, 31, 34]. Obesity can itself cause a 
variety of health risks like anxiety, depression and sleeping issues, but in cases of respiratory problems, the excessive 
formation of fat, chronic venous insufficiency, or vein thrombosis prevents the homeostasis of the body from having a 
healthy life ahead. Some of the diseases, hypertension, refluxes and cardiovascular heart disorder which can be pointed 
out because of the factors of obesity on COPD are that these people are very prone to hypoxia development due to 
environmental factors and stress as potential high-risk. 

Many people have the condition of asthma because of obesity. Some patients also suffer from high blood pressure, and 
some suffer from diabetes problems because of obesity. Diabetes is a huge problem for everyone as it prevents the body 
from getting recovered in many ways. Pulmonary atelectasis is also an undesired problem that is associated with obesity 
in lung diseases [31]. This is a condition where the lungs cannot perform to their fullest and as an increase in vascular 
resistance and can have infectious complications. Alqahtani (2020) stated that it has also been seen that some patients 
were suffering from acute respiratory failure, which is a serious thing to look into [3]. Sleep apnea syndrome and 
advanced-stage heart failure due to obesity causing high blood pressure is also a significant disease. With all of these 
diseases, high body mass index is also a disease and a problem that should be taken care of [31].  

5. Future Perspectives 

Environmental Stressors (e.g., biological, chemical, physical, and emotional stress) induce health burdens in the modern 
lifestyle owing to urbanization, globalization, and climate change. Many people underestimated how stress can 
negatively affect balance of health such as mental and metabolic health complications. Recently, one of the 
environmental stressors, for example, air pollution, causes a diversity of mental and physical health problems: heart 
disease, anxiety, hypertension, stroke, diabetes, obesity, asthma, and COPD. Environmental stress can alter health 
conditions and interact with the immune system, hormonal balance, endocrine system, which may affect human 
behaviors, for example anxiety, and metabolic syndrome: Obesity, diabetes, inflammatory bowel disease and unhealthy 
eating habits. Environmental Stressor is attributed to COPD pathogenesis as a molecular modifier and trigger among 
molecular network pathways which may synergically interact with existing the human's chronic diseases that 
exaggerate intervention of metabolism between hormonal and neuronal circuits. In the future study, multidimensional 
molecular based risk assessment skills is worth to detect gene alteration effectively in terms of single nucleotide 
polymorphism (SNP) using omics platform (i.e., metabolomic, genomics, epigenomics, pharmacogenomics, and 
nutrigenomics). Chromosomal mapping and visualization of polymorphism pattern using biopsy of patient could be 
beneficial to prevent early interaction between human chronic disease (i.e., COPD) and metabolic disorder (i.e., Obesity, 
diabetes, hypertension, sleep disorder, Bowel disease and hypertension) covering monitoring and crosslinking with 
surveillance follow-up study in the molecular based diagnostic lead to improve quality of patient care. 

6. Conclusion 

Obesity is a growing health burden with concern of health cost that is critically associated with the development of 
pulmonary diseases and chronic obstructive pulmonary disorders, which is leading causes of mortality during Covid-
19 pandemic around the global which predisposed with variety of health risks in secondary of chronic disorders. A 
proper assessment such as molecular diagnostic following body mass index of the individual members of the global 
population must be implemented in the health surveillance systems and the health record update to understand the 
effects of obesity on the pulmonary system of human beings with or without smoking record. Interventional screening 
strategy focus on target molecules using genomics based-diagnostic tools combined with education like advocacy of 
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health behavioral approach play a key role in counteracting disease risk related to environmental exposome and stress. 
Lifestyle changes of the patients who were suffering from metabolic disorder likely obesity could be implemented with 
a patient care package with stress management and diet recipe at the clinic level. Metabolic disorders should excel 
pulmonary disorders associated with quality of life, and health disability. However, it is possible to mitigate the 
extensive health cost and provide a more affordable action plan integrated with a wider spectrum of preventive 
measures including knowledge-based and cognitive-based risk prevention combined with visualization of the outcomes 
like stress endurance test, mindful exercise, practice diet restriction, and weight management. Disease prevention 
supplemented with physical exercise is beneficial and exploring new biomarkers can predict exposure risk by 
understanding nutrigenomics with molecular dynamics which may interact with metabolites- driven tissue damage, 
restructuring, and remodeling. It would be beneficial for those who were suffering from obesity-induced COPD or 
metabolic disease-driven lung disease with nutrient-based precision care with molecular imaging. 
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