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Abstract 
 Lung Cancer is a condition in which the body's cells proliferate unchecked. Lung cancer is the name for cancer that first 

appears in the lungs. Lung cancer begins in the lungs and can migrate to the brain or lymph nodes, among other organs. Lung 

cancer can potentially spread from other organs. A lung cancer that is more common in smokers and has its origins there. 

Small cell lung cancer and small cell lung cancer are the two main kinds of lung cancer. Lung cancer can be brought on by 

smoking, breathing in other people's smoke, being exposed to specific pollutants, and family history. Coughing (frequently 

with blood), chest pain, shortness of breath, and weight loss are among the symptoms. Often, these signs don't show up until 

cancer has spread. Surgery, chemotherapy, radiation therapy, targeted medication therapy, and immunotherapy are some of 

the several treatments available. GRA (Gray Relational Analysis) Method Non-Small Cell Lung Cancer, Small Cell Lung 

Cancer, Squamous Cell Carcinoma, Adenocarcinoma, Large Cell Carcinoma, Mesothelioma, Carcinoid Tumors, Total of the 

Country Alternatives 2005–09, 2010–14, 2005–14. Alternative:  Non-Small Cell Lung Cancer, Small Cell Lung Cancer, 

Squamous Cell Carcinoma, Adenocarcinoma, Large Cell Carcinoma, Mesothelioma, Carcinoid Tumours, Total of the 

Country. Evaluation parameters of Area of manufacturing: 2005–09, 2010–14, 2005–14. Total of the Country got the first 

rank whereas Carcinoid Tumours, has the lowest rank. 

Keywords:  Lung cancer, Air pollution, and lung cancer, Gray Relational Analysis (GRA). 

Introduction 
Our respiratory system is made up of cone-shaped, sponge-like organs located in the chest called lungs. The heart takes up 

room on the left side, hence the left lung is smaller. Additionally, the lungs differ slightly from side to side. The right lung 

contains three lobes, whereas the left lung only has two. The "pleura," a thin membrane that covers the lungs, aids in the 

movement of the lungs back and forth as they expand and collapse during breathing. The "diaphragm" is a small, dome-

shaped muscle that separates the chest from the belly beneath the lungs. The diaphragm contracts and expands as the body 

breathes, forcing air into and out of the lungs. The primary role of the lungs is to exchange gases between our blood and the 

air we breathe. When we breathe in (inhale), oxygen enters our bodies through the lungs, and when we exhale, carbon 

dioxide leaves our bodies (exhale). The trachea (trachea), which separates into the right and left lungs, receives air through 

the nose or mouth. They are referred to as "bronchi" (singular, bronchi). The bronchi within each lung divide into "secondary 

bronchi," which in turn divide into bronchioles, a smaller branch. Alveoli, which are tiny air sacs at the end of the bronchial 

tubes, are the sites of numerous tiny blood arteries. These tiny alveoli carry out the task of exchanging gases. Squamous cell 

carcinoma is the most prevalent histology described in the majority of older and some more modern Indian datasets. India's 

population-based cancer registries give data on the spread of cancer by site but ignore histological subtypes. We require 

extensive hospital-specific data to provide this information. Information on the histological subtypes and clinical aspects of 

the disease has become more necessary recently due to the dearth of such data in India. We examined the clinical and 

pathologic characteristics as well as the therapeutic results of lung cancer patients treated at our facility over the previous 

three years. Our facility is a regional cancer center that records around 8,000 new cancer cases annually. Following 

cardiovascular illnesses, cancer is the greatest cause of death in the general population. When tumor cells travel to other 

bodily organs, some of the most severe cancers are stomach, colon, and lung cancer. Due to common symptoms, lung cancer 

is sometimes misdiagnosed as tuberculosis. In addition to radon, asbestos inhalation, genetics, race and ethnicity, food, 

environmental pollution, and biomass or wood burning, tobacco smoking—both active and passive—is the main risk factor 

for lung cancer. Staging lung cancer is crucial and challenging since the phases can be misunderstood due to the 

interconnected tumor characteristics. NSCLC, SCLC, and LCT are the three primary subtypes of lung cancer. The field of 

lung cancer diagnostics has grown significantly throughout this time. 

Materials and Methods 

Lung Cancer 
 Lung cancer was initially considered very rare in India. There were a few attempts made at the correct frequency. Autopsies 

of the Chemist 1957. First (1958) discovered that lung cancer accounted for One percent of all cancers. Tata cancer hospital. 

Incident lung cancer in the nation's hospitals. Bronchial cancer after analysis of registries of 15 teaching institutes in India in 



Bhavika et.al /Recent trends in Management and Commerce 2(4) 2021, 301-307 

Copyright@ REST Publisher                                                                                                                                                                   302 

10 years. It increased to 16.1 in 1950 and 26.9 per 1000 cancers in 1961. A 1966 study by Misra in Uttar Pradesh reported 4.2 

and 2.1 percent per 10,000 hospital admissions of malignancies. Different regions of the country from the hospital data also 

showed different patterns. Behra and Kashyap studied the malignancy of admitted patients of PGIMER, Chandigarh from 

1973-1982. They found 863 cases of lung cancer (0.38%) in 223,930 hospitalized patients. It is the fifth most common cancer 

after lung cancer, lymphoreticular malignancy, cervical cancer, oropharyngeal cancer, and breast cancer. The total number of 

lung cancer admissions has risen steadily since 1973. Patient consent for subsequent acquisition of stained slides. They are 

primarily adenocarcinoma or carcinoma based on the lung cancer initial cytological diagnosis. In this course, our main 

objectives are to study performance during lung cancer in Indian research Scopus database of publications based on the 

period 2005-14. Specifically, there read the following objectives: (i) Development of global publications and citation patterns 

for studying publications; (ii) Read the global production share of the top 15 producing countries and India's place in global 

production; (iii) Research share international collaboration Indian publications and contribution leading foreign co-

production of India; (iv) Distributional study explore Indian research output and their growth and decline in broad subject 

areas; (v) Study on Indian lung cancer treatment regimens and publication by their distribution in geographical regions; (vi) 

Publication production (vii) read communication media; and (vii) Characteristics of highly cited papers to examine. 

Air pollution and lung cancer 

 Numerous recognized carcinogens are present in urban air, and exposure to them is known to increase the risk of dying from 

lung cancer. People who reside in smoke-filled outdoor situations are more likely to develop lung cancer. According to 

studies conducted in China, burning coal at home significantly increases the likelihood that non-smoking women may 

develop lung cancer. In most studies, but not all, cooking with kerosene has been linked to lung cancer development. 

Considering how much benzopyrene is present, incense smoke has been linked to cancer. When using coal or wood for 

cooking or heating, indoor air pollution was associated with an overall OR of 1.43 (CI 0.33-6.30) for lung cancer in women 

over 45. The risk of developing lung cancer is not increased by living in an urban location. The four main types of lung 

cancer are NSCLC (85%), SCLC (15%), mesothelioma, and carcinoid tumors. Adenocarcinoma, squamous cell carcinoma, 

and the less well-known group "large cell carcinoma" (representing 40, 30, and 15% of all occurrences of lung cancer, 

respectively) are the three primary subgroups of NSCLC. As anticipated, NSCLC (28.90%), SCLC (20.0%), mesothelioma 

(5.39%), and carcinoid tumors (0.9%) made up the majority of publications throughout the period 2005–14. 

Gray Relational Analysis (GRA) 
The GRA approach became at the start developed using Deng and efficaciously applied to multi-attribute selection-making 

issues as a part of the gray gadget concept, GRA is suitable for fixing issues of complex relationships among Several factors 

in the current literature and variables. Various A kind of GRA technique is proposed for this have a look at it, and we 

introduce an easy and green GRA approach. Gray Relational Analysis (GRA) is an MCDM that helps with problems a tool 

and was First proposed with the aid of Deng. It has been correctly utilized in fixing diverse MCTM problems. GRA stands 

for an outcome evaluation model that may degree of correlation among the collection and Record analysis methods or 

Belongs to the geometric approach category Usually, researchers target set up the series reference Scope of the research 

problem Based on Cont. Therefore, the goal of the grey correlation evaluation technique is to degree the correlation between 

the reference collection and the contrast series. Derived from the Gray system idea, GRA is a quantitative method for figuring 

out the connection among sequences and the usage of a limited amount of information. The primary idea of GRA is that of 

series of curves styles closeness of the relationship is primarily determined by The Series quantity is additive and vice versa. 

GRA two Complexity between factors and variables Ideal for solving problems with contacts. In solving various MCTMs It 

has effectively implemented troubles consisting of worker choice. Gray Correlative Analysis (GRA) and techniques for 

regulation alternatives through simulating the proper solution Both techniques yielded the same gold standard The parameter 

level i.E. 10µm particle size, 5% reinforcement, 8mm diameter device, 710rpm velocity, 20mm/min. To become aware of the 

significance of the outcomes of 139.48N in-feed pressure, sixty-three.92N cross-feed force, forty-two.6N thrust force, sixty-

eight.96oC temperature and zero.198µm floor roughness, each procedure on response parameters The impact of the variable 

is done. Although the parameters are encouraging parameters, Speed became a less significant factor. GRA (Gray Correlation 

Analysis) version. First at the grid, the neighbor of each charge Country and their one-dimensional resonance Statistics by 

comparing indicators Skills count. 1D-LBP After receiving the signals, in those indicators Statistical settlements are 

calculated. These functions are GRA are classified using A perusal of the literature well-known shows that no such look at 

exists. The 1D-LBP technique changed into recently implemented Characteristics from vibration alerts First time to extract. 

Additionally, it is vibration signals in GRA Used for the first time in the category. The Intuition mixed with vague synthesis 

The GRA method is a fuzzy set of decision makers Since considering information, many standards of achievement for 

decision-making problems carry significant risk. Therefore, in fate, this method can be applied to handle Job Evaluation, 

Dealer Selection, Factory Location manufacturing structures, and so on Inclusive multi-criteria decision-making Uncertainty 
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in issues of areas of control choice issues. GRA first interprets the overall comparative rankings Performance of alternatives. 

According to this called ash relative formation. According to these scenarios, a Super target sequence is described. then, 

evaluate all Gary correlation coefficients in rows and A satisfactory target collection is calculated finally this gray contact is 

based on the coefficients, the perfect target sequence and for each variant sequence of gray contact between The size is 

calculated. GRA proposes an incorporated GRA for the distribution network and AHP technique reconstruction to plan 

hydropower technology. Particle reinforced stem Electric discharge apparatus GRA to improve the method Provide a sample 

fabric. Proposes GRA estimate the relative impact of fuel fee, gross domestic product variety motors, and vehicle kilometers 

traveled on electricity growth. Taiwan uses the Fuzzy-GRA technique to assess the economic overall performance of box 

lines. Proposes an incorporated GRA approach for provider evaluation of environmental know-how management abilities. 

Examine and rank the energy performance of office homes and the usage of GRA. Gray correlation analysis (GRA) is 

commonly used in Asia. It is an outcome evaluation version, which On an absolute basis Similarity between rows or 

measuring diploma of distinction degree of dating. The motive of GRA is to have a look at elements that affect structures. 

Gray Relational Analysis (GRA) is proposed as a way that may for sequences of the type Measure the correlation between 

facts evaluation technique or geometric pattern. The reason for the GRA technique is primarily based on the degree of 

similarity with the interelement Degree of relationship. GRA few studies have used Oil pipelines in gas wells of 

environmental factors on corrosion to Assess the impact, and the principle of application of GRA Factors identified. with 

many overall performance characteristics, Electro Discharge machining method GRA united states of America for an 

expatriate task the usage of GRA using a mixed GRA and technique for included water resource protection assessment in 

Beijing. Decided the pleasant layout aggregate of a product from elements to suit a given product picture represented with the 

aid of a phrase pair the usage of GRA, introduced GRA, and proposed a brand new struggle reconstruction method of trust 

functions. Electrocardiogram (ECG) Heart Rate Discriminator proposed a technique to degree frequency components in 

distinct ECG beats the usage of GRA. GRA changed into proposed for prediction-integrated circuit outputs. (GRA) is A 

systems reference/aspirational state (desired) factors and others for compared (alternative) factors Used to show the 

relationship between When a systems approach examines the degree of association for two alternatives using the distance 

measure between? For the GRA model Concepts with the computational process are briefly reviewed. GRA is a choice-

making technique based totally on the grey gadget principle first developed by way of Deng in the gray principle, wherein 

black represents a gadget with incomplete statistics, while a white gadget represents whole facts. However, the grey relation 

is associated with incomplete facts and is used to symbolize the degree of association between sequences, so that the gap of 

elements may be measured one by one. Gray evaluation enables us to make amends for the deficiency in statistical regression 

while experiments are ambiguous or the experimental technique can be carried out exactly. GRAph ALigner (C-GRAAL) 

between networks to increase the number of aligned edges uses heuristics and is primarily Based on network topology. So, 

social, shipping or electric Any kind involving networks can also be used on a network. For eukaryotic and Prokaryotic PPI 

networks of species, we use C-GRAAL to align PPI networks between species, and the subsequent renovations are great 

Connected and functional topology Technically aligned areas We show that We reveal. We are efficiently validating more 

than one prediction Across biological specializations Next to change Use alignments organisms. Furthermore, we display that 

PPI in humans to align networks C-GRAAL can be used pathogens, host, from network topology Pathogen with proteins It 

can sense patterns of interactions by myself. Traditional GRA techniques fail to cope with incomplete weight information 

Intuition above with ambiguous MADM issues a thrilling and vital research topic is a way to derive characteristic weights 

from each given intuitive fuzzy record and incompletely recognized characteristic weight statistics based on the fundamental 

best of the traditional GRA technique. For this reason, intuition is ambiguous to fix MADM problems GRA to develop a 

technique The concept of expanded statistics, wherein facts approximately characteristic weights are incompletely regarded 

and attribute values. 

Result and Discussion 
 

TABLE 1. Data Set For Lung Cancer 

 

2005–09 2010–14 2005–14 

Non-Small Cell Lung Cancer 247.00 808.00 1055.00 

Small Cell Lung Cancer 164.00 565.00 729.00 

Squamous Cell Carcinoma 72.00 242.00 314.00 

Adenocarcinoma 86.00 334.00 420.00 

Large Cell Carcinoma 31.00 63.00 94.00 

Mesothelioma 39 70 197 

Carcinoid Tumors 13 23 36 
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Total of the Country 945 2,708 3,653 

 

 

zeta 0.5 

 

Table 1. show that lung cancer in Non-small cell lung cancer, small cell lung cancer, squamous cell carcinoma, 

adenocarcinoma, large cell carcinoma, mesothelioma, carcinoid tumors in the years 2005-09, 2010-14, 2005-14. 
 

 
FIGURE 1 Dataset For Lung Cancer 

 

Figure 1 show that lung cancer in Non-small cell lung cancer, small cell lung cancer, squamous cell carcinoma, 

adenocarcinoma, large cell carcinoma, mesothelioma, carcinoid tumors in the years 2005-09, 2010-14, 2005-14. 
 

TABLE 2. Normalized Data 

 

Normalized Data 

 

2005–09 2010–14 2005–14 

Non-Small Cell Lung Cancer -2.9886 -2.3569 -2.5061 

Small Cell Lung Cancer -3.4629 -2.7862 -2.9460 

Squamous Cell Carcinoma -3.9886 -3.3569 -3.5061 

Adenocarcinoma -3.9086 -3.1943 -3.3630 

Large Cell Carcinoma -4.2229 -3.6731 -3.8030 

Mesothelioma -4.1771 -3.6608 -3.6640 

Carcinoid Tumors -4.3257 -3.7438 -3.8812 

Total of the Country 1.0000 1.0000 1.0000 

 

Table 2. show that Normalized data in Non-small cell lung cancer, small cell lung cancer, squamous cell carcinoma, 

adenocarcinoma, large cell carcinoma, mesothelioma, carcinoid tumors in the years 2005-09, 2010-14, 2005-14 obtained to 

gave a values. These values are calculated using by formulas. 

TABLE 3. Deviation Sequence 

 

Deviation sequence 

 

2005–09 2010–14 2005–14 

Non-Small Cell Lung Cancer 3.9886 3.3569 3.5061 

Small Cell Lung Cancer 4.4629 3.7862 3.9460 

Squamous Cell Carcinoma 4.9886 4.3569 4.5061 

Adenocarcinoma 4.9086 4.1943 4.3630 

Large Cell Carcinoma 5.2229 4.6731 4.8030 

Mesothelioma 5.1771 4.6608 4.6640 

Carcinoid Tumors 5.3257 4.7438 4.8812 

0.00
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Total of the Country 0.0000 0.0000 0.0000 

 

Table 3 shows the Deviation sequence for Non-small cell lung cancer, small cell lung cancer, squamous cell carcinoma, 

adenocarcinoma, large cell carcinoma, mesothelioma, carcinoid tumors in the years 2005-09, 2010-14, 2005-14 it is also the 

Maximum or Deviation sequence value. 
 

TABLE 4. Grey Relation Coefficient 

 

 

Grey relation coefficient 

 

2005–09 2010–14 2005–14 

Non-Small Cell Lung Cancer 0.4003 0.4140 0.4104 

Small Cell Lung Cancer 0.3737 0.3852 0.3821 

Squamous Cell Carcinoma 0.3480 0.3525 0.3513 

Adenocarcinoma 0.3517 0.3612 0.3587 

Large Cell Carcinoma 0.3377 0.3367 0.3369 

Mesothelioma 0.3397 0.3373 0.3435 

Carcinoid Tumors 0.3333 0.3333 0.3333 

Total of the Country 1.0000 1.0000 1.0000 

 

Table 4 shows the Grey relation coefficient for Non-small cell lung cancer, small cell lung cancer, squamous cell carcinoma, 

adenocarcinoma, large cell carcinoma, mesothelioma, carcinoid tumors in the years 2005-09, 2010-14, 2005-14 it is also 

Calculated the Maximum and minimum Value. 
 

TABLE 5. Result Of Final GRG Rank 

 

 

GRG Rank 

Non-Small Cell Lung Cancer 0.4083 2 

Small Cell Lung Cancer 0.3803 3 

Squamous Cell Carcinoma 0.3506 5 

Adenocarcinoma 0.3572 4 

Large Cell Carcinoma 0.3371 7 

Mesothelioma 0.3401 6 

Carcinoid Tumors 0.3333 8 

Total of the Country 1.0000 1 

 

Table 5 shows the Result of final GRG Rank of GRA for total of the Country  got the first rank whereas  Carcinoid Tumours,  

has the lowest rank. 
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FIGURE 2. GRG 

Figure 2 shows the GRG of GRA for lung cancer  GRA total of the country 1.0000 is showing the highest value for GRG 

Rank and carcinoid tumors  0.3333 is showing lowest value. 

 
FIGURE 3. Shown the Rank 

Figure 3 shows the Result of final Rank of GRA for total of the Country got the first rank whereas  Carcinoid Tumours,  has 

the lowest rank. 

Conclusion 
India produced 3,653 publications on lung cancer between 2005 and 2014, increasing from 143 to 630 over those years, 

representing an 18.81% growth rate. India now accounts for 2.16% of the world's lung cancer cases, up from 1.33 to 2.76% 

from 2005 to 2009 to 2010 and 2014. Lung cancer incidence in India decreased from 2.29 to 4.17 between 2005-09 and 

2010-14, reaching 4.20 in 2005–14. In worldwide collaboration documents on lung cancer, India's contribution was 17.79% 

in 2005–14, down from 19.89% in 2005–09 to 17.06%% in 2005–14. Together, 14 Indian institutions and 15 authors 

generated 33.71 and 11.27% of all lung cancer papers in India from 2005 to 2014. Technology advancements have 

significantly increased the field of cancer diagnoses. The newest technology, artificial intelligence, is already being employed 

in diagnostics and has a bright future. Advanced methods are being developed, but they will take a lot of work to get 

approved and become commercially viable. The goal of the research is to make current procedures less intrusive and painful 

for patients. In the future, AI will make it possible to maintain LC, which is a very challenging task, better, and more 

effective. While the use of QD in conjunction with nanorobots is still being developed, the analysis of LC from speech 

frequency has not yet been studied. One of the most prevalent malignant neoplasms in India is lung cancer. Initiating factors 

for lung tumor development throughout life include genetic predisposition, environmental exposures, and lifestyle choices. 

According to the study, smoking is a significant risk factor for lung cancer, especially in women. 
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