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Abstract 
Introduction:The average survival time for lung cancer, the most common cancer in the world, 
is between three and seven months following diagnosis. This study aims to explore the relationship between lung 
cancer and adjustable risk factors. The importance of having changeable risk factors for lung cancer is emphasized in 
a 2023 study by Kumar et al.  
Objectives: to examine how changeable lung cancer risk factors affect the study and control groups. Methodology: 
a case-control design-based quantitative non-experimental technique approach. One subject was identified by the 
researcher using a purposive selection technique for the quantitative non-experimental approach, and sixty samples 
were chosen using a random sampling method.  
Results: The present study showed that the case group's overall lung function was. The Cancer Risk Assessment score 
for the control group was 18.93, whereas it was 17.20 for the treatment group. This suggests a 1.73 difference. 
Comparing the TAPS risk scores of the case and control groups. The case group scored 18.47, while the control group 
scored 15.20. This indicates a 3.27-point disparity, which is both considerable and noteworthy. The student's 
independent t-test was utilized to assess it. It is t=3.89, p=0.001*** (S) Comparison of the cigarette dependence 
scores between the case and control groups. The control group's score is 35.90, while the case group's score is 23.30. 
This indicates that it was tested using a 12.60-point difference, which is both large and statistically significant. 
Student's independent t-test (t = 9.10, p = 0.001***[S]).  
Conclusion: This case-control study underscores the importance of modifiable risk factors in contributing to the 
development of lung cancer. The goal of future studies and legislative initiatives should be to raise awareness of and 
accessibility to preventative measures, especially among high-risk groups. 
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INTRODUCTION: 
Lung cancer, currently the most prevalent form of cancer globally, is often associated with a poor 
prognosis, with an average life expectancy of just three to seven months following diagnosis [1]. Cancer, 
a broad term encompassing over 200 related diseases, is marked by the uncontrolled proliferation of 
abnormal cells [2]. When cancer originates in the lung tissue, it is referred to as primary lung cancer [3]. 
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A 2023 study by Kumar et al. highlights the significant role of modifiable risk factors such as tobacco use, 
environmental exposures, and occupational hazards in the development and progression of lung cancer 
[4]. Despite advancements in medical treatment, these preventable factors are often overlooked [5]. This 
study aims to assess the impact of such changeable risk factors and to address existing gaps in public 
knowledge and attitudes through targeted education and intervention [6]. By examining the relationship 
between lung cancer and modifiable risk factors, the study aims to promote prevention-oriented strategies 
and informed health behaviors.
Statement of the problem  
“ Impact Of Modifiable Risk Variables Associated With Lung Cancer: A Case-Control Investigation .” 
Background of the study: 
Globally, Lung cancer remains the leading cause of cancer-related deaths worldwide, accounting for 
approximately 1.8 million deaths annually, which represents about 18% of all cancer fatalities. By 2025, 
the global cancer burden is projected to rise significantly, with an estimated 1.57 million new cases 
expected each year—reflecting a 12.8% increase.  Nationally, In India, findings from the National Family 
Health Survey (NFHS-4, 2015–2016) reveal a high prevalence of tobacco use, with 28.6% of the 
population using tobacco products—42.4% of men and 14.2% of women—amounting to an estimated 
267 million users, as reported in the Global Adult Tobacco Survey-2 (GATS-2, 2016–2017). Tamil Nadu 
is among the top five Indian states anticipated to bear the highest cancer burden by 2025, with a projected 
93,536 new cancer cases, underscoring the urgent need for robust preventive and control measures. 
Objectives of the Study: 
1. To evaluate the prevalence of potentially modifiable risk factors linked to lung cancer in both the case 
and control groups. 
2. To examine the impact of modifiable risk factors on the development of lung cancer in individuals 
from both the case and control groups. 
3. To explore the relationship between selected demographic characteristics and modifiable risk factors 
in individuals with and without lung cancer. 
Hypothesis 
H1: “Potentially modifiable factors will demonstrate significantly different associations with lung cancer 
outcomes.” 
H2: “Higher levels of modifiable risk factors will be significantly correlated with increased lung cancer 
incidence.” 
 
MATERIALS AND METHODS: 
Study Design 
“A quantitative, observational case–control design (non-experimental) was conducted to explore how 
modifiable risk factors contribute to lung cancer.”  
Sample 
“Following sample size estimation, 60 participants—comprising 30 lung cancer patients and 30 matched 
controls—were recruited. The investigation was carried out in the Oncology Department of Rajiv Gandhi 
Government General Hospital (Chennai–03) and among the Choolai urban population.” 
Data Collection Tools 
“Demographic data were obtained through standardized surveys completed by men and women, which 
also included a lung cancer risk assessment scale, the TAPS tool for substance use, and a cigarette 
dependence questionnaire.” 
Statistical Analysis 
“Summary statistics described the demographic profile. Matched-pair t-tests assessed intra-group score 
changes, while chi-square tests evaluated inter-group categorical differences. A threshold of p ≤ 0.05 
denoted significance.” 
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RESULTS 
Demographic Characteristics 
 In the area of Residence,53.33% of them in the Case group and 7 0 .00% of them in the control group 
belong to Rural, Regarding Life Style Habits, 33.33% oher bad habits of them in the Case group and 
46.67% of them in the control group belong to Smoker & Drinker, Regarding religion, 66.67% of 
them in the Case group and 83.33% of them in the control group belong to Hindu, Regarding Marital 
status 93.33% of them in the Case group and 86.67% of them in the control group belong to Single. 
Test - Lung Cancer Risk Assessment  
“In the case group, 36.67% of participants demonstrated a low knowledge score, while 63.33% exhibited 
a moderate level. Among controls, 30.43% had low scores and 69.57% had moderate scores. Although 
control subjects scored slightly higher on the lung cancer risk assessment, the mean difference - just 1.73 
points - yielded a Cohen’s d of approximately 0.63, which is considered a moderate effect size by 
conventional benchmarks. However, this was not sufficient to exclude chance as the explanation. 
Statistical testing confirmed that the difference between the case and control groups was not significant 
at the p ≤ 0.05 threshold.” 
 
Percentage Difference Of Lung Cancer Risk  Score Between Case And Control Groups 

Assessments Lung cancer risk score 
Maximum score Mean risk 

score 
Percentage of risk 
score 

Percentage of risk 
difference score  

Case 35 17.20 49.14% 4.95% 
Control 35 18.93 54.09% 

 
Test - Tobacco, Alcohol, Prescription Medications, And Other Substances (TAPS) 
“In the case group, 76.67% of participants scored in the low‐risk category on the TAPS, while 23.33% 
were classified as moderate risk. In contrast, 43.33% of the control group were low risk and 56.67% 
moderate. A chi‐square test revealed a statistically significant difference between the groups 
(χ² = 6.94, df = 1, p = 0.01), indicating that TAPS risk levels differed meaningfully between cases and 
controls.”  
Percentage Difference Of  TAPS   Score Between the Case And Control Groups 

Assessments                                       TAPS risk  score  
Maximum  
score 

Mean risk 
score 

Percentage of risk  
score 

Percentage of TAPS risk 
difference score  

Case 34 15.20 44.70% 9.62% 
Control 34 18.47 54.32% 

Test -  Cigarette Dependence  
“In the case group, 76.67% of participants fell into the low-dependence category on the Cigarette 
Dependence Scale (CDS-12), while 23.33% were classified as having moderate dependence. Among 
controls, 43.33% scored low and 56.67% scored moderate. A chi-square test demonstrated a statistically 
significant difference between groups (χ² = 9.44, df = 1, p = 0.01), indicating that cigarette dependence 
levels were meaningfully different in the case versus control participants.” 
Percentage Difference Of  Cigarette Dependence Score Among Case And Control Groups 
 

Assessments Cigarette Dependence Score 
Maximum  
score 

Mean 
dependence 
score 

Percentage of 
dependence  score 

Percentage of 
dependence difference 
score  

Case 60 23.30 38.83% 21.00% 
Control 60 35.90 59.83% 
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Comparison of Test and Retest Scores 
TAPS Risk Score Comparison 
Participants in the case group had a mean TAPS risk score of 15.20, compared to 18.47 in the control 
group—a difference of 3.27 points. An independent‐samples t-test confirmed this disparity to be 
statistically significant (t = 3.89, p = 0.001), indicating a reliably higher risk score among controls. 
Cigarette Dependence Score Comparison 
On the Cigarette Dependence Scale (CDS-12), cases averaged 23.30, while controls scored notably higher 
at 35.90 - a mean difference of 12.60. This contrast was also highly significant based on an independent 
t-test (t = 9.10, p = 0.001), demonstrating markedly greater nicotine dependence in the control group.
 
DISCUSSION: 
Objective 1: Assessing Knowledge Levels of Modifiable Lung Cancer Risk Factors 
In the case group, 36.67 % of participants scored low on knowledge of modifiable lung cancer risk factors, 
while 63.33 % achieved moderate knowledge. In contrast, 30.43% of the control group scored low, while 
69.57% demonstrated moderate knowledge. These findings suggest a modestly higher awareness among 
controls, although both groups predominantly exhibited only moderate understanding of factors that can 
be changed to reduce lung cancer risk [7,8]. 
Association Between Level Of  Lung Cancer Risk, TAPS, Cigarette Dependence Score And Control  
Group Demographic Variables 

       Demographic variables         Test knowledge score n Chi-square 
test Moderate Adequate 

          
n 

% n % 

Sex 
(TAPS) 

Male 3 12.50% 21 87.50% 2
4 

2=7.88 
p=0.01**(S) 

Female 4 66.67% 2 33.33% 6 
Education 
 

Informal education 0 0.00% 2 100.00
% 

2          
2=11.25 
p=0.01**(S) Primary 0 0.00% 4 100.00

% 
4 

Secondary 0 0.00% 8 100.00
% 

8 

Higher secondary 5 41.67% 7 58.33% 1
2 

Graduate 3 75.00% 1 25.00% 4 
Postgraduate 0 0.00% 0 0.00% 0 

 
Objective 2: Investigating Modifiable Risk Factor Effects on Lung Cancer 
The current study revealed notable differences between cases and controls on both TAPS and Cigarette 
Dependence scores. Mean TAPS scores were 44.70 % in the case group versus 54.32 % in controls, 
indicating higher substance-use risk among controls. Conversely, Cigarette Dependence scores were 
76.90 % for cases and 51.24 % for controls, reflecting greater nicotine dependence in cases. These 
contrasts highlight how modifiable risk factors—specifically, substance use and smoking dependence differ 
between individuals with and without lung cancer. The data suggest that interventions targeting these 
factors were more impactful than mere descriptive profiling in addressing lung cancer risk [9,10]. 
Objective 3: Association Between Demographic Variables and Modifiable Risk Scores 
The study explored how demographic factors relate to lung cancer risk, TAPS scores, and cigarette 
dependence scores across gender groups. Results showed that both male and female graduates, as well as 
participants from urban areas, tended to have higher independent lung cancer risk scores. Furthermore, 
elevated TAPS and cigarette dependence scores were especially pronounced among men aged 51-60, 
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urban residents, and unmarried men—indicating these demographic factors are associated with greater 
modifiable risk factors for lung cancer [11]. 
Association Between Level Of  Lung Cancer Risk, TAPS, Cigarette Dependence Score And Case 
Group Demographic Variables              

       Demographic variables 

Test knowledge score n Chi-square test 
Moderate Adequate 
          
n % n % 

Place  of  
Residence 
(LCRA) 

Rural 1 6.25% 15 93.75% 16 2=13.65 
p=0.01**(S) Urban 10 71.43% 4 28.57% 14 

Semi Urban 0 0.00% 0 0.00% 0 
Education 
(LCRA) 

Informal education 0 0.00% 2 100.00% 2 2=9.60 
p=0.05*(S) Primary 0 0.00% 7 100.00% 7 

Secondary 4 44.44% 5 55.56% 9 
Higher secondary 3 42.86% 4 57.14% 7 
Graduate 4 80.00% 1 20.00% 5 
Postgraduate 0 0.00% 0 0.00% 0 

Sex 
(TAPS) 

Male 14 66.67% 7 33.33% 21 2=6.00 
p=0.01**(S) Female 9 100.00% 0 0.00% 9 

Family income 
(CDS) 

Low (<10,000 INR) 18 94.74% 1 5.26% 19 2=18.37 
p=0.01**(S Medium (10,000-50,000 

INR) 
2 18.18% 9 81.82% 11 

High (>50,000 INR) 0 0.00% 0 0.00% 0 
Place  of  
Residence 
(CDS) 

Rural 14 87.50% 2 12.50% 16 2=6.69 
p=0.01**(S) Urban 6 42.86% 8 57.14% 14 

Semi Urban 0 0.00% 0 0.00% 0 
Hypotheses 
1. Both hypotheses were supported: significant mean differences in test scores were observed between 
cases and controls (H1), and there was a clear association with demographic and modifiable risk factors 
(H2).  
2. Taken together, these results highlight the substantial influence of changeable behaviors-such as 
substance use and smoking dependence - on lung cancer development [12-14].

CONCLUSION: 
This case–control study highlights the significant role of modifiable risk factors in the development of 
lung cancer. The results revealed strong associations between lung cancer and well-established risk factors, 
including active tobacco smoking, secondhand smoke exposure, cigarette dependency, and occupational 
hazards such as asbestos, radon, and other workplace carcinogens. These findings reinforce the critical 
importance of preventive measures, such as smoking cessation, reduction of environmental tobacco 
smoke, and implementation of workplace safety, to effectively mitigate the burden of lung cancer. 
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