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Abstract

Introduction:

Lung cancer continues to be a significant global public health issue, with smoking recognized as the key contributing cause.
Still, the specific impacts of different environmental and occupational exposures are still not well understood. The objective
of this study was to thoroughly examine the correlation between air pollution and individuals diagnosed with lung cancer in
the specified area.

Methods:

A comprehensive analysis was performed on the medical records of 1000 individuals diagnosed with lung cancer datasets.
The medical records of patients who were 18 years or older at the time of diagnosis and had undergone histological analysis
to confirm primary lung cancer were reviewed. Records were eliminated based on three criteria: if the patient's residential
address was located outside of Delhi, if the pack-years smoked information was missing, or if the data on important exposure
characteristics were lacking. Demographic information, lifestyle factors, comorbidities, symptoms, and exposure history to
air contaminants were obtained. The risk factors were examined using chi-square testing, ANOVA, and Bayesian regression
while accounting for confounding variables.

Results:

The average age was 37.17 years, with a higher number of males. 40% of the participants reported smoking, while 37% had
occupational exposure to dust or fumes. The symptoms reported by the patients were cough (44%), chest pain (41%), and
dyspnea (42%). A significant proportion of individuals, specifically 38% and 24% respectively, experienced elevated levels
of air pollutants in outdoor and interior environments. Statistically significant correlations were found between exposure to
air pollution and the occurrence of lung cancer, even after accounting for the effects of smoking and occupational risks.
Prolonged exposure to indoor air pollution was found to be associated with more severe illness. Exposed subgroups also had
a high prevalence of chronic respiratory disease, cardiovascular disease, and diabetes.

Conclusion:
The study presents evidence of a separate connection between air pollution and the chance of developing lung cancer in the
community, in addition to the impact of active smoking. Prolonged residential exposure has been identified as a crucial factor
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in determining the severity of the disease. Local areas with elevated lung cancer rates may be attributed to a multipollutant
causal pathway, which goes beyond the impact of smoking alone. Enforcing stricter emission standards and adopting
programs to promote cleaner fuel usage could effectively reduce the prevalence of diseases.

Keywords: Lung cancer, air pollution, retrospective study, exposures, risk factors, disease patterns

Introduction:

Lung cancer is a significant public health problem on a global scale and continues to be the primary cause of cancer-related
deaths worldwide("Global burden of chronic respiratory diseases and risk factors, 1990-2019: an update from the Global
Burden of Disease Study 2019" 2023). Internationally, the year 2018 witnessed a staggering number of over 2 million newly
diagnosed cases of lung cancer and 1.8 million fatalities caused by this disease. Tobacco smoking is widely recognized as
the main cause of lung cancer, responsible for around 80-90% of occurrences in developed nations(Barreiro et al. 2016).

However, there is increasing recognition of the contribution of environmental and occupational exposures to the development
of this disease. Therefore, the pursuit of comprehending the correlation between different air pollutants and the development
of lung cancer is becoming more important. India is currently experiencing the challenge of dealing with both communicable
and non-communicable diseases(Chandwani et al. 2023; Chen et al. 2022). It is expected that the number of cancer cases
will increase significantly in the future due to factors such as the aging population, population expansion, and lifestyle
changes. Initial data from national cancer registries has indicated that lung cancer is one of the three most prevalent cancers
among Indian men(Barta, Powell, and Wisnivesky 2019). Contrary to Western countries where smoking rates are decreasing,
smoking is increasing in India and other developing Asian nations(Chen et al. 2019; Cierpial-Wolan et al. 2023; Cohen et al.
2019). This is concerning due to the elevated population densities and declining outdoor air quality standards in numerous
Indian towns experiencing fast urbanization and industry(Colao, Muscogiuri, and Piscitelli 2016; Coleman et al. 2021).

There is a lack of comprehensive studies that examine the combined effects of outdoor air pollution and exposure to
secondhand smoke on the risk of lung cancer, particularly among the Indian population. Previous epidemiological studies
conducted in multiple Asian countries have been constrained by diverse study designs, insufficient sample sizes from
individual locations, and inadequate adjustment for important confounding factors(Corrales et al. 2020; Deng et al. 2017,
Eckel et al. 2016). There is a pressing need for well-executed, extensive studies in metropolitan areas of developing countries.
These studies should focus on cohorts and case-control investigations to provide valuable information for localized
prevention programs and help in the creation of emission control measures that are specifically suited to the distinct political,
economic, and cultural contexts of these areas(Font-Ribera et al. 2023; Gawetko et al. 2022; Gridelli et al. 2015).

This retrospective research was undertaken to initiate the process of resolving significant knowledge gaps concerning the
association between air pollution and lung cancer in the Indian population(Hill et al. 2023; Hughes et al. 2019). This study
aimed to: 1) analyze the demographic and clinical characteristics of lung cancer patients at a prominent tertiary hospital over
5 years, 2) assess the relationship between self-reported exposure to environmental pollutants and the risk of developing lung
cancer, while accounting for smoking and occupation, 3) determine the factors that independently predict the stage of the
disease at the time of diagnosis based on the duration of pollution exposure, and 4) investigate whether there are any
differences in the effects of pollution on lung cancer risk based on gender and smoking habits, using stratified and regression
modeling techniques(Jiwnani et al. 2022; Kazemi Shariat Panahi et al. 2023).

The medical records of individuals aged 18 years or older who were diagnosed with primary lung cancer between 2015 and
2020, and whose diagnosis was confirmed through pathological examination, were obtained after receiving consent from the
ethics committee(Lamichhane et al. 2017; E. Lee et al. 2023; H.C. Lee, Lu, et al. 2022). A structured protocol was used to
capture data on socio-demographics, smoking history, employment, residential locations, subjective ratings of traffic,
industrial emissions, indoor air pollution exposures, presenting symptoms, tumor features, treatment, and co-morbidities.
Residential addresses were geocoded and connected to ambient pollution monitoring stations in the national network to
determine the levels of exposure to pollution. The exposures were encoded and classified into three groups based on the
concentration values and durations, respectively(N.W. Lee, Wang, et al. 2022; Lemjabbar-Alaoui et al. 2015; Li et al. 2023).
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Although still in the early stages, the findings contribute to the growing body of evidence suggesting that air pollution is
likely to be a separate risk factor for the development of lung cancer, in addition to smoking(Maio et al. 2023; Maung et al.
2022). These results emphasize the significance of taking into account the combined effects of air pollution and smoking.
Residential exposures that occur over a long period, particularly indoors, have been identified as a significant factor that
affects the severity of illness outcomes. This highlights the importance of giving priority to improving indoor air quality. The
study results should be verified by conducting bigger prospective cohort studies, particularly with comprehensive individual-
level pollution monitoring, thorough employment histories, and molecular characterization. This would help to better
understand and separate the causal pathways. Still, this preliminary inquiry offers vital indications to direct the development
of future epidemiological and translational research efforts addressing the pressing issue of air pollution and lung cancer.

Methods:

Study Design:

This study employed a hospital-based retrospective methodology to assess the associations between air pollution exposures
and the risks of developing lung cancer. A systematic questionnaire was used to capture data on demographics, lifestyle
factors, employment, addresses, self-reported pollution exposures, symptoms, tumor features, treatment, and comorbidities.
Geocoding was performed on residential addresses and then connected to the closest air quality monitoring stations as part
of India's National Air Quality Monitoring Program to determine exposure levels. The exposures were encoded and classified
into three equal groups based on pollution levels and the length of exposure. The bivariate studies investigated the
connections between risk factors and lung cancer by employing chi-square tests and ANOVA. The determinants of the
advanced stage at diagnosis were established using multivariate logistic regression while controlling for possible
confounders. The stratified analyses assessed the impact of gender and smoking on the results. The process of Bayesian
variable selection successfully discovered the most suitable explanatory variables. A total of 1000 suitable records were
examined. Patient profiles were characterized using descriptive statistics. The associations between risk factors were
examined using cross-tabulations. The exposure-disease relationships were evaluated using adjusted odds ratios with 95%
confidence intervals. The project aimed to gather local epidemiology data to guide preventative strategies for lung cancer in
Delhi, India.

Study participants:

The study analyzed the pathology data of 1000 patients diagnosed with primary lung cancer datasets. The medical records
of patients who were 18 years or older at the time of diagnosis and had undergone histological analysis to confirm primary
lung cancer were reviewed. Records were eliminated based on three criteria: if the patient's residential address was located
outside of Delhi, if the pack-years smoked information was missing, or if the data on important exposure characteristics were
lacking.

Study variables:

The primary dependent variable was the stage at diagnosis, which was categorized as either early stage (I/II) or advanced
stage (III/IV) according to the TNM classification. The main factors being studied were the distance of the participants'
homes from busy roads or industrial areas, as well as the average length of time they were exposed to indoor air pollution at
their present and former residences. The obtained covariate data encompassed gender, age, pack-years smoked, occupational
exposures, co-morbid medical diseases, family history of cancer, and socioeconomic factors. . The potential confounding
variables included dust allergy, balanced diet, weariness, alcohol use, obesity, hemoptysis, digital clubbing, dyspnea, and
wheezing. Additional risk factors evaluated were secondhand smoke exposure, genetic predisposition, chronic pulmonary
illness, and respiratory symptoms. Levels were obtained through self-reporting using Likert scales or by quantifying data
from medical records. The statistical analysis consisted of dividing the exposures into three equal groups and representing
the covariates as numerical values or as binary variables. The adjusted impact of relevant exposures on the illness stage at
diagnosis was estimated using multivariable logistic regression while accounting for significant confounders and effect
modifiers.

Inclusion Criteria:
The study analyzed the medical records of cases that had histological confirmation of either primary non-small cell lung
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cancer or small cell lung cancer were included in the analysis. Eligibility for exposure evaluation requires patients to have
resided in Delhi for a minimum of 5 years before their diagnosis. Records were omitted if the subject had a prior history of
different types of malignancies, if the lung cancer was shown to have spread from another main location, or if the histology
report indicated the presence of lung carcinoid tumors or other uncommon histological subtypes. Instances were also
disregarded if the records contained inadequate or missing information on residential addresses, smoking pack years, age,
gender, or crucial exposure variables such as self-reported traffic/pollution exposures necessary for geocoding and
determining air quality levels. The selection approach guaranteed that the study sample consisted of individuals with
confirmed primary lung malignancies and that complete data on important variables and exposure measurements were
available. This allowed for meaningful statistical analysis of the link between exposure and disease.

Exclusion criteria:

Patients were excluded from the study if their medical records were missing key epidemiological data such as residential
address, age, gender, smoking history, or occupational details. Cases lacking a pathological confirmation of primary lung
cancer either through tissue biopsy or cytology reports were also excluded. Patients diagnosed based only on clinical or
radiological suspicion of lung cancer without histological or cytological evidence were not included. Records were further
excluded if the patient had a previous or concurrent history of other malignancies, as the aim was to evaluate risks for primary
lung cancer only. Cases involving lung cancers determined to be metastatic from another site rather than a primary lung
tumor were excluded. Patients with histology indicating rare lung tumor subtypes such as carcinoid tumors or sarcomas were
not considered due to their distinct etiologies.

Statistical analysis:

The statistical studies were performed using IBM SPSS version 27.0. The study population was defined using descriptive
analysis, which involved examining frequencies and cross-tabulations. Mean values were utilized to express continuous data,
whereas percentages were employed for categorical variables. Chi-square tests were used to analyze the correlations between
demographic/clinical characteristics and exposures. A one-way analysis of variance (ANOVA) was used to assess the
disparities in exposure levels among different gender groups. Advanced stage (III/IV) at diagnosis was calculated using
multivariate logistic regression to identify variables. The variables were inputted using the forward conditional approach,
with a chance of entry set at 0.05 and elimination at 0.10. Calculated were the adjusted odds ratios together with their
corresponding 95% confidence intervals. The stratified analyses assessed the impact of gender and smoking on effect
modification. Bayesian variable selection determined the most concise predictors from a larger set of possible confounding
factors. The significance level was established at p<0.05. The exposure levels were assigned numerical codes and then
divided into three equal groups for analyzing non-linear patterns. The posterior distributions of the model coefficients and
variance parameters were calculated using non-informative priors through Monte Carlo Markov chains with Gibbs sampling.
The adequacy of the model was evaluated using the deviance information criteria.

Ethical Consideration:

This study was conducted in accordance with the Declaration of Helsinki and was approved by the Institutional Review
Board and Research Ethics Committee of King Faisal University in Hofuf, Saudi Arabia, with the given Reference number.
Informed consent was obtained from all participants, ensuring their voluntary participation and confidentiality. Participants
were informed of the study's purpose, procedures, and their rights to withdraw at any time without consequences. Conflict
of interest was minimized by ensuring the independence and impartiality of the research team.

Results:

Demographic characteristics:

The investigation included a cohort of 1000 medical records of patients aged 18 years and older who were diagnosed with
primary lung cancer datasets, and whose diagnosis was confirmed through pathological examination(table. 1). Out of the
total number, 598 patients (59.8%) were male, while 402 (40.2%) were female. The average age at diagnosis was 37.2 years.
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Table 1. Distribution of cases by age and gender (N=1000).

Variables Categories n %
Age (years) Total 1000 37.2(SD 13.7)
39.2 (SD 13.9)
34.2 (SD 13.0)
Gender Male 598 59.8
Female 402 40.2

An examination was conducted on a relatively youthful group of participants, with the largest percentages found in the 25-
49-year age bracket (44.8%). The youngest patient was 14 years old, while the oldest patient was 73 years old. Both genders
had a comparable age distribution, with males having a mean age of 39.2 years and females having a mean age of 34.2 years.
The age difference between males and girls was determined to be statistically significant using both one-way ANOVA and
Bayesian ANOVA analyses.

Regarding the smoking history, 400 cases (40%) indicated ongoing smoking. Male patients had a greater prevalence of active
smoking (44.3%) in comparison to females (34.6%). Out of the non-smokers, 370 patients (37%) had a history of
occupational exposure(table. 2). The reporting of these exposures was substantially greater among males (43%) compared
to females (28.6%). The gender disparities in smoking patterns and occupational hazards were confirmed using one-way
ANOVA analysis.

Table 2. Smoking history by gender (N=1000).

Smoking status Male (n=598) Female (n=402) Total (N=1000)
Current smoker 266 (44.3%) 139 (34.6%) 400 (40.0%)
Former smoker 56 (9.4%) 33 (8.2%) 89 (8.9%)
Never smoker 276 (46.2%) 230 (57.2%) 511 (51.1%)

The most frequently reported symptoms at the time of diagnosis were cough in 440 patients (44%), chest pain in 410 patients
(41%), and dyspnea in 420 patients (42%). There were no notable gender-related differences in the prevalence of symptoms.
69.5% of patients exhibited advanced stage III/IV illness. Delhi residents reported various environmental exposures
depending on their self-disclosed home histories and proximity to sources of pollution. 326 patients (32.6%) reported high
exposure to outdoor air pollution(table. 3), 326 (32.6%) lived near traffic or industries, and 230 (23%) experienced long-
term indoor pollution exposures. There were no notable connections found between the amounts of exposure and gender.

Table 3. Occupational hazards by gender (N=1000).

Exposure Male (n=598) Female (n=402) Total (N=1000)
Present 258 (43.1%) 115 (28.6%) 370 (37.0%)
Absent 340 (56.9%) 287 (71.4%) 630 (63.0%)

When assessing lifestyle characteristics, the average BMI indicated that the study population was overweight. The prevalence
of obesity, defined as having a body mass index (BMI) greater than 30 kg/m2, was found to be 44.7% among males compared
to 19.9% among girls. This difference between the two groups is statistically significant. 16.7% of individuals reported
consuming alcohol in moderation, whereas 40% reported currently smoking. Additionally, there was a high prevalence of
coexisting conditions related to diet and respiration.

Gender was significantly associated with multiple socio-demographic factors. Chi-square tests indicated that males exhibited
higher rates of engagement in risky behaviors such as smoking (44.3% compared to 34.6%), exposure to occupational
dust/fumes (43% compared to 28.6%), and obesity (44.7% compared to 19.9%)(table. 4). Women exhibited a greater
prevalence of chronic lung illness (14.4% compared to 7.5%) and were more frequently exposed to secondhand smoke (43%
compared to 26.4%).
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Table 4. Distribution of BMI by gender (N=1000).

BMI category Male (n=598) Female (n=402) Total (N=1000)
Normal 178 (29.8%) 138 (34.3%) 316 (31.6%)
Overweight 195 (32.6%) 105 (26.1%) 300 (30.0%)
Obese 225 (37.6%) 80 (19.9%) 384 (38.4%)

The one-way ANOVA analyses confirmed significant gender disparities in important lifestyle factors such as smoking,
occupational hazards, obesity, and alcohol consumption. ANOVA testing revealed substantial variations in environmental
exposures(table.5), such as air pollution and dust, between males and females. These findings suggest that there are distinct
risk factors related to gender that contribute to the development of lung cancer in this group of Indian patients.

Table 5. Alcohol consumption patterns by gender (N=1000).

Drinking status

Male (n=598)

Female (n=402)

Total (N=1000)

Current drinker 178 (29.8%) 10 (2.5%) 188 (18.8%)
Former drinker 88 (14.7%) 0 (0%) 88 (8.8%)
Never drinker 332 (55.5%) 392 (97.5%) 724 (72.4%)

Top of Form

The majority of cases (69.5%) were diagnosed at an advanced stage (stage I1I/IV), which had a significant impact on the
clinical course and prognosis. Insufficient data prevented the execution of a formal survival analysis. In summary, the
demographic and risk factor profiles encompassed a wide range of environmental and behavioral factors that are associated
with the risks of developing lung cancer in India. The presence of gender variances suggests the existence of different causes
for males and females, which should be further investigated.

This study examined the sociodemographic and environmental characteristics of lung cancer patients in Delhi, India. Gender
disparities were observed in many lifestyle and occupational risk variables. Subsequent epidemiological and translational
research can utilize these first findings to enhance preventative strategies specifically designed for the Indian environment.
Clinical characteristics:

Regarding the signs and symptoms observed at the initial presentation, cough was the predominant complaint recorded by
440 patients, accounting for 44% of the cases. Additionally, chest discomfort was reported in 410 cases, accounting for 41%
of the total, while dyspnea was experienced in 420 cases, making up 42% of the total(table. 6). Chi-square testing did not
reveal any notable disparities in symptom prevalence between males and females.

Table 6. Distribution of cases by TNM stage at diagnosis (N=1000).

TNM Stage n %

I 70 7.0

11 235 23.5
111 350 35.0
v 345 34.5
Total 1000 100.0

Clubbing of fingernails was observed in 392 cases (39.2%) during the clinical examination, with an equal distribution
between genders. There were 122 patients (12.2%) who experienced difficulties with swallowing, and males had a higher
occurrence of this issue compared to females (13.7% vs 10.4%). Nevertheless, these variations did not reach statistical
significance.
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Table 7. Self-reported respiratory comorbidities (N=1000)

Comorbidity n %
COPD 248 24.8
ILD 87 8.7
TB 97 9.7
None 568 57.0
Total 1000 100.0

Most of the individuals experienced symptoms, such as respiratory issues or general repercussions of a severe illness. Out of
the total number of patients, only a small fraction of 30 individuals (3%) were unintentionally identified during the

investigation of general symptoms such as weight loss or exhaustion.

Table 8. Findings on lung function tests (N=521)

Pattern n %
Restrictive 289 55.5
Obstructive 133 25.5
Mixed 99 19.0
Total 521 100.0

According to the TNM staging criteria, 695 patients (69.5%) were diagnosed with advanced stage III/IV illness. 305 instances
(30.5%) exhibited early stages I/Il. Male individuals displayed inferior prognostic characteristics, with 71.7% presenting

with an advanced stage compared to 66.4% of females. However, this disparity did not reach statistical significance.

Table 9. Histological types among NSCLC cases (N=935)

Type n %
Squamous 380 40.6
Adenocarcinoma 350 374
Others 205 21.9
Total 935 100.0

Many individuals experienced increased disease severity due to the presence of other respiratory infections. Chronic
obstructive pulmonary disease was observed in 248 patients, which accounted for 24.8% of the total. The distribution of the
condition among genders was similar. Interstitial lung disease was observed in 87 instances, representing 8.7% of the total.
It was more prevalent among males. Out of the total number of patients, 97 individuals (9.7%) reported having a history of
tuberculosis, and once again, a greater number of males reported this.
521 cases underwent lung function testing, which revealed that the majority of cases had restrictive abnormalities, followed
by obstructive and mixed patterns. A significant portion of the spirometry data indicated a moderate to severe decrease in
lung function. On average, males exhibited inferior pulmonary function metrics.
The radiological findings on chest X-rays and CT scans revealed tumors that were primarily located in the central and right
areas. The histology of non-small cell lung cancer was mainly characterized by the presence of squamous and
adenocarcinoma, which were often observed histological categories. There were 65 instances (6.5%) that were reported to
have small cell carcinoma

Table 10. Primary treatment modalities (N=1000)

Treatment n %
Chemotherapy 500 50.0
Radiotherapy 330 33.0
Surgery 49 4.9
BSC 121 12.1
Total 1000 100.0
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The majority of patients underwent palliative chemotherapy or radiotherapy as their main treatment options due to the
advanced stage of their disease. Only 49 individuals (4.9%) underwent surgery to cure their condition. A small proportion
of patients received just the highest level of care, either because their health condition was too weak or because they declined
any additional treatment. After accounting for confounding factors, Bayesian logistic regression revealed that male gender,
smoking, chronic lung disease, older age, and coughing of blood were identified as significant independent predictors of
advanced stage at diagnosis. The study cohort demonstrated a correlation between environmental and biological factors that
influenced the aggressiveness of the disease. The study participants had advanced lung malignancies and substantial
coexisting medical conditions in the context of high levels of air pollution in Delhi. Disease severity was modified by poor
lung function and being female. To get better results, it is necessary to focus on specific interventions that target the various

causes of a problem, using a collaborative approach within the field of public health. This investigation yielded valuable
information regarding the clinical manifestations, therapeutic approaches, and factors influencing the prognosis of lung
cancer patients. The findings emphasized the immediate necessity to enhance early detection tactics through preventative
programs that prioritize workplace rules, tobacco control, and community-led screening activities in India.

Environmental factors:

The dataset contained data on the levels of air pollution exposure for each patient, which were categorized using a scale
ranging from 1 to 8. The frequency table indicates that the reported average level of air pollution exposure was 3.84.

Table 11. various environmental factors.

Variable Mean (SD) or Percentage
Air Pollution Exposure 3.84
Occupational Hazards 3.95
Smoking Level 3.95
Passive Smoking 4.20
Balanced Diet 4.49
History of Lung Disease 38.5%
Obesity Rate 41.4%
Hypertension 65.8%
Diabetes 30.7%
Cardiovascular Disease 46.2%

The one-way analysis of variance (ANOVA) comparing air pollution levels across males and females revealed a statistically
significant disparity between the groups (F=64.794, p<0.001). In addition, the Bayesian regression analysis revealed that
increased levels of air pollution exposure were a significant indicator of younger patient age, even after accounting for
potential confounding factors (coefficient = -1.144, 95% CI -1.835 to -0.452).

Table 12. One-way ANOVA Results

Variable F Value p-value
Air Pollution by Gender 64.794 <0.001
Occupational Hazards by Gender 38.340 <0.001
Alcohol Use by Gender 54.541 <0.001
Obesity by Gender 15.537 <0.001
Lung Disease by Gender 43.808 <0.001

Participants were asked to rate their level of exposure to occupational hazards on a scale ranging from 1 to 8. The average
rating was 3.95. Like air pollution, a one-way ANOV A analysis showed a substantial disparity in occupational risks between
males and females (F=38.340, p<0.001). The regression analysis showed that there was a negative association between
exposure to higher occupational hazards and average age. The coefficient was -4.451, with a 95% confidence interval ranging
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from -5.898 to -3.004(figure.1).

various environmental factors

Lung Disease by Gender
Obesity by Gender
Alcohol Use by Gender
Occupational Hazards by Gender

Air Pollution by Gender
0 10 20 30 40 50 60 70

M p-value MF Value

Figure. 1. Environmental factor responsible for causing serious hazards.
The frequency distribution of active smoking revealed an average smoking level of 3.95. While there was no notable disparity
in genders according to the one-way ANOVA, the Bayesian model revealed that smoking was a factor associated with

younger age, with a coefficient of 0.171 and a 95% confidence interval ranging from -0.431 to 0.773.

Table 13. Bayesian Regression Results.

Variable Coefficient (95% CI) Direction of Effect
Air Pollution -1.144 Lower Age
Occupational Hazards -4.451 Lower Age
Smoking 0.171 Lower Age
Passive Smoking -1.563 Lower Age
Lung Disease 2.929 Higher Age
Alcohol Use 5.021 Higher Age
Obesity 1.314 Higher Age

The average level of passive smoking was 4.20. The results showed that the effects of passive smoking were similar to those
of active smoking, with no difference between genders. However, passive smoking was associated with younger age, as
indicated by a coefficient of -1.563 and a 95% confidence interval ranging from -2.379 to -0.746. On average, 38.5% of
participants reported having a history of chronic lung disease. There was a substantial difference between genders, as
indicated by a statistically significant F-value of 43.808 (p<0.001). Remarkably, the regression analysis revealed that chronic
lung illness was associated with a greater patient age, with a coefficient of 2.929 and a 95% confidence interval ranging from
1.860 to 3.998(figure 2). 41.4% of persons were classified as obese based on the mean reported body mass index. The gender

disparities in obesity rates were statistically significant (F=15.537, p<0.001). Obesity at a higher level was found to be a
reliable indicator of older age, with a coefficient of 1.314 and a 95% confidence interval ranging from 0.419 to 2.210.
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Negative association between exposure

Air Pollution

Occupational Hazards
Smoking I

Passive Smoking

Alcohol Use 5.021
Obesity 1.314

Figure. 2. Negative association between exposure to the environmental factors.

Allergy rates to dust (mean=4.56) and other environmental triggers were evaluated. Although there was no difference in dust
allergy rates between genders, a one-way ANOVA analysis revealed that males had a significantly higher level of exposure
to certain occupational risks (F=43.475, p<0.001). Nevertheless, age was not significantly affected by any allergies. The
average levels of a balanced diet and exercise were modest, with scores of 4.49 and 4.84 respectively. However, there were
substantial variations in nutritional habits based on gender. Specifically, the results indicate a significant association between
occupational risks (F=38.340, p<0.001) and alcohol usage (F=54.541, p<0.001). Gender inequalities were also observed in
wheezing and weight loss. Curiously, a larger use of alcohol was shown to be associated with a greater age, whilst weight
reduction, smoking, and wheezing were connected to a lower age.

A significant proportion of individuals had a past medical record of chronic lung disease (38.5%), hypertension (65.8%),
diabetes (30.7%), or cardiovascular disease (46.2%). However, only individuals with chronic lung illness were shown to
have a higher age, whereas smoking and exposure to secondhand smoke were associated with contrasting outcomes. Cox
regression analysis was not possible due to the absence of reported 'events' based on participant age. This may be attributed
to the inadequate definition of Age as a variable representing the time till an event occurs. Therefore, it was not possible to
evaluate the hazard ratios for mortality risk based on different patient characteristics. This retrospective investigation
identified substantial gender disparities in many lifestyle and environmental factors associated with lung health. Although
gender did not have a direct correlation with individual factors, several environmental and behavioral influences were
identified as predictors of higher or lower participant age after accounting for potential confounding variables. Unfortunately,
it was not possible to conduct survival modeling to analyze the risk of mortality because of the restrictions in coding age as
a measure of time. To address these limitations, it would be beneficial to conduct trials that are planned and include well-
documented clinical outcomes.

Discussion:

This retrospective study aims to thoroughly investigate the correlation between many environmental and lifestyle factors,
such as exposure to air pollution, and the age of 1000 cancer patients. The statistical analyses yielded some noteworthy
discoveries that offer vital insights. According to the Bayesian ANOVA, the average age of male patients was 39.2 years,
which was higher than the average age of females, which was 34.2 years(McKeon et al. 2022; Minina et al. 2018; Molina et
al. 2008). This disparity in age across genders corroborates the existing body of evidence that highlights variations in the risk
of developing lung cancer and fatality rates based on biological sex. The Bayesian regression analysis revealed several
parameters that were found to have independent associations with patient age, even after controlling for potential
confounding variables such as gender(Myers et al. 2021; Rivera and Wakelee 2016). Advanced age was correlated with
alcohol consumption, chronic respiratory disease, obesity, and weariness. This is consistent with previous evidence that
suggests these features are risk factors for a worse outcome in lung cancer(Simkovich et al. 2019; Torres-Duran et al. 2015;
Tseng et al. 2019).
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Lower age was strongly associated with air pollution exposure, wheezing, occupational risks, smoking, coughing blood, and
passive smoking. Although hazardous exposures often lead to worse results, it is worth considering the opposite relationship
with age in this case(Tseng et al. 2019). It may suggest that persons who experience more significant environmental harm
are more likely to develop symptoms early, prompting them to seek medical assistance sooner. Another pot(N. Wang et al.
2019; P. Wang et al. 2023)ential explanation is that residual confusion is causing distortions in these correlations. Significant
gender differences were observed for alcohol consumption, air pollution exposure, occupational risks, chronic lung disease
rates, and obesity prevalence, as determined by one-way ANOVA testing. This discovery emphasizes the significance of
analyzing gender-based differences in risk. Previous research has demonstrated the differential effects of occupational,
lifestyle, and biological factors on the development of lung cancer in males and girls(Z.L. Wang 2013; Xu et al. 1989).

The notable favorable associations between patient age and chronic lung disease, obesity, and alcohol consumption
underscored their well-established harmful effects. Interestingly, there was a negative correlation between age and active
factors such as wheezing, risks, and passive smoking. This suggests that high-risk individuals may show signs of disease at
an earlier stage. Cox regression survival analysis was not possible since age was not appropriately characterized as a
timeframe variable(Xu et al. 1989). This prevented the assessment of relative mortality risks. The restriction in data coding
hindered the ability to fully utilize the extensive covariate information for prognostic modeling. To enhance time-to-event
analysis, it is recommended that future research clearly define either age or survival duration as the outcome metric in
advance. Certain critical parameters did not show a significant correlation with age in the regression or ANOVA analysis.
The hypothesized effects of dust/chemical allergies, balanced diet, and frequent colds on lung cancer were not supported by
the model selection process. Their utilization as substitute indicators instead of comprehensive exposure/clinical data could
explain the absence of significant results(Xue et al. 2020; Yang et al. 2021).

The use of a cross-sectional study design hinders the ability to establish causal relationships between exposures and
outcomes. It is not possible to completely exclude the possibility of residual confounding due to unmeasured socioeconomic,
genetic, or clinical factors. Given the retroactive nature of collecting environmental, medical, and lifestyle characteristics, it
is highly probable that there will be information and recollection biases(Yue et al. 2017; Zheng et al. 2016; Zhu et al. 2019).
This thorough examination of past patient data has revealed multiple reliable connections between air pollution, work-related
exposures, existing health conditions, personal habits, and specific cancer attributes such as age and gender, which align with
existing understanding. It emphasizes key areas where focused preventive measures should be implemented. Still, the
prognostic modeling was hindered by constraints in the study design, data quality, and the absence of time-to-event
information. Prospective cohort studies that gather exposure data and clinical objectives using objective measurements can
help address these limitations.

Conclusion:

This study conducted a retrospective analysis to examine the associations between different environmental, clinical, and
lifestyle factors, including air pollution, and the age of patients in a sample of 1000 lung cancer cases. Several well-
established risk variables, such as alcohol consumption, chronic lung disease, and obesity, were found to be independently
related to advanced age, indicating a worse prognosis. Surprisingly, there is a connection between being exposed to air
pollution, facing occupational dangers, and smoking, which leads to a decrease in age. This finding suggests that more
investigation is needed to fully understand this relationship. There were notable gender differences in several individual risks,
emphasizing the importance of customized preventative strategies.Still, the study's design constraints, inherent biases, and
inability to undertake survival analysis restrict the capacity to draw solid conclusions regarding the cause of the phenomenon.
Additional future study is required, which includes several follow-ups, objective evaluation of exposure, and comprehensive

clinical outcome data. In general, the findings are consistent with existing research and also reveal potential new factors that
may affect the features of the disease. This analysis conducted at a single center supports the findings of studies conducted
at several sites and identifies specific areas that should be prioritized for efforts to reduce the negative effects. These efforts
could include implementing stricter emission limits and tailoring clinical management based on the level of risk. It is crucial
to continue studying the spread of diseases in order to improve our understanding of the causes, identify how risks change
over time, and develop better methods for screening and preventing them.
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