
e-ISSN: 0976-822X, p-ISSN:2961-6042 

Available online on http://www.ijcpr.com/ 
 

International Journal of Current Pharmaceutical Review and Research 2025; 17(11); 559-564 

Kumar et al.                                    International Journal of Current Pharmaceutical Review and Research  

559 

Original Research Article 

Environmental Smokes: Health Impact Determination for Lung Cancer 
Rajeev Kumar1, Shivani Sinha2, Arti Rai3, Anita Maurya4, Geetika Arya5, Dhananjay 

Kumar Singh6 
1Associate Professor, Department of Community Medicine, A.S.M.C. Sultanpur, U.P., India 

2Assistant Professor, Department of Preventive Oncology, IGIMS Patna, Bihar, India 
3Assistant Professor, Department of Physiology, M.V.A.S.M.C Mirzapur, U.P., India 

4Assistant Professor, Department of Community Medicine, A.S.M.C. Sultanpur, U.P., India 
5Demonstrator, Dept. of Anatomy, Pt. B.D. Sharma PGIMS, Rohtak, Haryana, India 

6Professor, Department of Community Medicine, M.V.A.S.M.C Ghazipur, U.P., India 
Received: 01-09-2025 / Revised: 10-10-2025 / Accepted: 10-11-2025 
Corresponding author: Dr. Anita Maurya 

Conflict of interest: Nil 
Abstract 
Background: Lung cancer is one of the commonest cancers and cause of cancer related deaths all over the 
world. The death toll due to lung cancer is proposed to rise to ten million by 2030 with 7 out of 10 deaths in the 
developing world. About 95% of the rural population in India still relies primarily on biomass fuels (dung, crop 
residues, and wood). Use of these fuels has also been associated as a risk factor for lung cancer in women. 
Emissions from multiple sources, including motor vehicles, industrial processes, power generation, and the 
combustion of household solid fuel, pollute the ambient and indoor air in all populated regions of the globe. An 
increased risk of lung cancer associated with daily use of incense has been also reported in some studies. 
Objectives: The study targets to determine the relationship between environmental smoke and lung cancer in 
the Indian context. This also attempts to make suitable recommendations based on outcome of the study. 
Methods: The case control study was carried out at a super specialist hospital located in urban area. Comprised 
of patients attending the hospital who are more than 20 years of age. Frequency matching was done with respect 
to age and gender in both the groups. Pretested and pre structured questionnaire was prepared based on the 
extensive literature search, under the guidance of the experts in the field and supervision of the guide. Data entry 
was entered by researcher and analysed using SPSS version 20 software. The data were analysed with the help 
of biostatistician extensively involved in health research. 
Results: We found fuel used for cooking with an odds of cases using smoke generating fuel 4 times as 
compared to controls. There is increasing risk with increase in number of smokers in the house and duration of 
exposure. Women had high OR of 5.1. It was also observed in our study that only 22.1% of cases and 14.7% of 
controls had exposure to vehicular fumes. Duration of incense stick burning for > 30 median years was having 
an odd of 2.3 for lung cancer cases as compared to controls and this association was found to be statistically 
significant with a p value of 0.016. 
Conclusions: The study concluded in bringing out the various environmental risk factors causing lung cancer.  
Keywords: Environmental Smokes, Incense Burning, Passive Smoking, India, Lung Cancer. 
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Introduction 

Lung cancer is one of the commonest cancers and 
cause of cancer related deaths all over the world. It 
accounts for 13 per cent of all new cancer cases and 
19 per cent of cancer related deaths worldwide. The 
death toll due to lung cancer is proposed to rise to 
ten million by 2030 with 7 out of 10 deaths in the 
developing world. [1] In India, lung cancer was 
initially thought to be extremely rare. [2] Lung 
cancer constitutes 6.9 per cent of all new cancer 
cases and 9.3 per cent of all cancer related deaths in 
both sexes, it is the commonest cancer and cause of 
cancer related mortality in men, with the highest 

reported incidences from Mizoram in both males 
and females (Age adjusted rate 28.3 and 28.7 per 
100,000 population in males and females, 
respectively). [3] The risk from Environmental 
tobacco smoke (ETS) is less than from active 
smoking, with a 20–30% increase in lung cancer 
observed in never smokers married for many years 
to smokers, in comparison to the 2000% increase 
among continuing active smokers. A meta-analysis 
of 41 studies showed that environmental tobacco 
exposure carries a relative risk of developing lung 
cancer of 1.48 (1.13 - 1.92) in males and 1.2 in 
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females (1.12- 1.29). Women had high OR of 5.1. 
[4] Incense is used on a daily basis in temples and 
homes in many non-Chinese, Asian communities, 
including those in Southeast Asia and the Indian 
subcontinent. [5] The burning of incense is a potent 
producer of particulate matter. [6,7] The incense 
smoke condensates have been found to have 
mutagenic and genotoxic activity, and the 
genotoxicity of some incense smoke condensates in 
mammalian cells is more than that of tobacco 
smoke condensate. [8] An increased risk of lung 
cancer associated with daily use of incense has 
been reported in some studies. [9] Majority of solid 
fuels used in India are either wood, crop residue or 
cow dung cake, accounting for 70.7%, 13.5% and 
13.1% of total solid fuels used, while coal, lignite 
and charcoal combined together account for less 
than 3%. About 95% of the rural population in 
India still relies primarily on biomass fuels (dung, 
crop residues, and wood). [10] Use of these fuels 
has also been associated as a risk factor for lung 
cancer in women. [11] A recent study done on 
North eastern states of India traditional use of 
unventilated coal-fuelled stoves and fire wood for 
cooking, fumes for frying vegetables, less 
ventilated house, less electricity supply and second-
hand smoke may add significantly for indoor 
pollution risk for lung cancer especially in females. 
[12] Emissions from multiple sources, including 
motor vehicles, industrial processes, power 
generation, and the combustion of household solid 
fuel, pollute the ambient and indoor air in all 
populated regions of the globe. [13] 

Aim: To determine various environmental smokes 
as risk factor associated with lung cancer. 

Objectives 

1. To study passive smoking, biofuel used for 
cooking food or heating, incense stick burning 
and Vehicular emissions associated with lung 
cancer. 

2. To make suitable recommendations based on 
outcome of the study.  

Material & Methods 

Study design: A case control study.  

Study setting: The study was carried out at a 
superspecialist hospital located in urban area. 

Study population: Comprised of patients attending 
the hospital who are more than 20 years of age. 
Frequency matching was done with respect to age 
and gender in both the groups. 

Definition of cases: Patients diagnosed with 
primary lung cancer confirmed on histopathology 
reporting / admitted to cancer department of the 
hospital during study period. 

Definition of controls: All patients without any 
cancer admitted to other departments during the 
study period. 

Inclusion criteria: All Patients having age more 
than 20 years of age attending the tertiary hospital 
during the study period.  

Exclusion criteria:  

(a) Cases:  

• Patients with co-morbid mental illness. 

(b) Controls:  

• Patients diagnosed with any malignancy. 
• Patients with co morbid mental illness. 

Sample size: Sample size was calculated for 
hypothesis testing about odds ratio.  

• Anticipated probability / chance (P2) of 
exposure of interest among people without the 
disease. 

• H0: OR = 1 Against H1: OR ≠ 1 

a. Level of Significance (alpha error) = 5%  
b. Power of test (beta error) =80% 

The formula used to determine sample size:  

 
 

Table 1: 
Variable Odds Ratio (OR) P2 Sample Size (n1=n2) 
Environmental smoke (Passive smoking)  3.84  0.15  49 
 
Thus, maximum sample size calculated for the 
study was 49. But we plan to enrol 68 cases and 68 
controls due to a smaller number of similar studies 
in Indian continent. 

Period of study: The study was conducted from 
01Jan 2015 to 30 June 2016. 

Ethical clearance: Ethical clearance was obtained 
from the college institutional ethics committee 
before the start of the study. Informed consent was 

obtained from each subject before the conduct of 
the study. 

Sampling technique: Cases and controls who met 
the inclusion criteria, were selected by systematic 
random sampling and interviewed.  

Data collection: Data was collected in the 
following manner:  

a. Informed consent form and information sheet 
along with the demographic data was acquired 
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b. The remaining data was collected by interview 
method by the researcher by using a pretested 
pre- validated questionnaire. 

c. The study subjects were explained in detail 
about the purpose of the study and about 
methodology prior to data collection. 

Data collection tools: 

Questionnaire: Pretested and pre structured 
questionnaire was prepared based on the extensive 
literature search, under the guidance of the experts 
in the field and supervision of the guide.  

Analysis: Data entry was entered by researcher and 
analysed using SPSS version 20 software. The data 
were analysed with the help of bio-statistician 
extensively involved in health research. 

Results 

A total of 136 study subjects (68 lung cancer cases 
and 68 controls) participated in the study.  

Socio-Demographic Characteristics of Study 
Subjects

Table 2: Distribution of study participants as per demographic characteristics (n=68 cases n= 68 controls) 
Characteristics    Cases (%)   (n=68)  Controls (%) (n=68) 
Age groups (years)     
 < 40  05 (07.4) 05 (07.4) 
 40 – 60 34 (50.0) 33 (48.5) 
 > 60  29 (42.6) 30 (44.1) 
Mean ± SD 57.5 ±10.8 57.3 ± 11.1 
Gender     
 Male 35 (51.5) 35 (51.5) 
 Female  33 (48.5) 33 (48.5) 
Background      
 Rural 51 (75.0) 44 (64.7) 
 Urban 17 (25.0) 24 (35.3) 

 
Distribution of environmental smokes: 

Distribution of cases and controls according to 
passive smoking (ETS exposure): Odds of lung 
cancer cases exposed to passive smoking is 1.9 

times as compared to controls and this association 
was found to be not statistically significant (X! test 
= 3.6, p value = 0.058) (since 95% CI of odds ratio 
included null value of 1) (Table 03) 

  
Table 3. Distribution of cases and controls according to passive smoking (n=68 cases n= 68 controls) 

Characteristics   Cases (%) (n=68) Controls (%) v (n+68) Odds Ratio 95% CI 
Passive smoking (ETS) exposure  
No 25 (36.7) 36 (52.9) 1(ref) 
At work 23 (33.8) 17 (25.0) 1.94 (0.8 - 4.3) 
At home 33 (48.5) 24 (35.3) 1.98 (0.95 - 4)  
Both  14 (20.5) 09 (13.2) 2.2 (0.84 - 5.9)  
X2 test for linear trend = 3.2, DOF= 3, p value= 0.07 

 

 
Figure 1. Distribution of cases and controls according to passive smoking (ETS exposure) 

Comparison of Passive smoking (ETS) exposure 
between cases and controls: In the above table the 
association between passive smoking (ETS) 
exposure at home, at work or at both and study 
participants was assessed.  

Odds of cases having exposure to passive smoke at 
both places is 2.2 times as compared to controls on 
applying chi square for linear trend It was observed 
that there is no significant linear trend of 
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association between passive smoking and study 
participants (p value = 0.07)  (Table 03) (Figure 01) 

Distribution of cases and controls according to 
incense stick use: In the table below association 
between duration of incense stick use and study 

participants was assessed. We did a median split 
and odds of lung cancer cases burning incense stick 
for > 30 median years was 2.3 times as compared 
to controls and this association was found to be 
statistically significant (X! test = 5.7, p value = 
0.016). (Table 04) 

Table 4: Cases and controls distribution according to Incense smokes and biofuel smokes exposure (n=68 
cases n= 68 controls) 

Characteristics      Cases (%) (n=68) Controls (%) (n=68) Odds Ratio 95% CI 
Incense stick 
Yes 49 (72.1) 40 (58.8) 1.8 (0.8 - 3.7) 
No 19 (27.9) 28 (41.2)   
 X2  test =2.6, DOF=1 p value =0.1 
Median Duration of Incense stick use 
0-30 years 27 (39.7) 41 (60.3) 2.3 (1.2 - 4.6) 
> 30 years 41 (60.3) 27 (39.7)   
 X2  test = 5.7, DOF= 1 p value= 0.016 
Biofuel used for cooking 
Non smoke generating  12 (17.7) 24 (35.3) 1(ref) 
Mixed 30 (44.1) 31 (45.6) 1.9 (0.8 - 4)  
Smoke generating 26 (38.2) 13 (19.1) 4 (1.5 - 10) 
 X2  test for linear trend= 7.6, DOF= 2 p value= 0.006 

 
 
Distribution of cases and controls according to 
biofuel used for cooking food/ heating: In the 
above table the association between biofuel used 
for cooking food/ heating and study participants 
was assessed. Odds of cases using smoke 
generating fuel were 4 times as compared to 

controls. We applied chi square for linear trend it 
was observed that there is a significant linear trend 
of association between non smoke generating, 
mixed and smoke generating fuel and study 
participants (p value = 0.006). (Table 04) 

 
Table 5: Cases and controls distribution according to vehicular exposure (n=68 cases n= 68 controls 

Characteristics Cases (%)(n=68) Controls (%)(n=68) Odds Ratio 95% CI 
Exposed to vehicular fumes    
Yes 15 (22.1) 10 (14.7) 1.6 (4.6 - 10.7) 
No 53 (77.9) 58 (85.3) 
X2  test =1.2, DOF=1 p value =0.2 
 
Distribution of cases and controls according to 
exposure to vehicular fumes: In the above table 
association between exposure to vehicular fumes 
and study participants was assessed. Odds of lung 
cancer cases exposed to vehicular fumes is 1.6 
times as compared to a control and this association 
was found to be not statistically significant 
(X!	test	 = 1.2, p	value	 = 0.2 ) (since 95% CI of 
odds ratio included null value of 1) (Table 05) 

Discussion 

The current case control study was carried out at 
super specialist hospital with the aim to study 
environmental smokes association with Lung 
Cancer. We found biofuel used for cooking with an 
odds of cases using smoke generating fuel 4 times 
as compared to controls. There was a significant 
linear trend of association between non smoke 
generating, mixed and smoke generating fuel and 
study participants with a p value of 0.006. Duration 

of incense stick burning for > 30 median years was 
having an odd of 2.3 for lung cancer cases as 
compared to controls and this association was 
found to be statistically significant with a p value 
of 0.016. Exposure to passive smoking was 
categorized into not exposed (reference), exposed 
at home only, exposed at work only and exposed at 
both home and work, those exposed at both were, 
unexpectedly, at the highest risk with an odd of 2.2, 
followed by those exposed at home only as almost 
half of cases were females. However, on applying 
chi square for linear trend there was no significant 
linear trend of association between passive 
smoking and study participants with a p value of 
0.07. Results are consistent with study in USA 
Olga Y. Gorlova et al. (2006) which also 
categorised participants into similar categories, 
where those exposed at work only were, at the 
highest risk, followed by those exposed at both 
venues. [14] Exposure at home only did not confer 
a significant risk. A previous meta-analysis of 41 
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studies showed that environmental tobacco 
exposure at work place results in relative risk of 
1.16. There is increasing risk with increase in 
number of smokers in the house and duration of 
exposure. Women had high OR of 5.1. Work places 
and vehicular pollutant exposure had weak 
association. [15] In the current study, majority 
72.1% of cases and 58.8% of controls were burning 
incense stick in their houses.  

On applying median split for the duration of 
incense stick use odds of lung cancer cases burning 
incense stick for > 30 median years was 2.3 times 
as compared to controls and this association was 
found to be statistically significant with a p value 
of 0.016. Our study results are consistent with Tse 
LA (2011) where more cases than referents ever 
had exposures to incense smoke 65% and 55%, 
respectively and high cumulative exposure or 
frequent exposure to incense smoke was 
significantly associated with lung cancer in Chinese 
men, whereas associations with lower levels of 
exposure were weak or absent. [16] Some studies 
across world also shows similar results found that 
incense burning was associated with an increased 
risk of lung cancer in women. [9] Probable reason 
for same could be females spend more time in 
house and are exposed to incense smoke. Majority 
of cases and controls in present study were using 
mixed fuel for cooking with an odd of 1.9, 
followed by smoke generating fuel amongst cases 
38.2% while only 19.1% controls were using the 
same.  

The odds of cases using smoke generating fuel 
were 4 times as compared to controls. On applying 
chi square for linear trend there was a significant 
linear trend of association between non smokes 
generating, mixed and smoke generating fuel and 
study participants with a p value of 0.006. A study 
conducted in India Amir Sapkota et al. (2008) 
showed compared with lifelong users of modern 
fuel, a slight increased risk of hypo pharyngeal 
cancer was observed among those who were ever 
users of solid fuels (OR 1.34, 95% CI 0.97–1.86). 
While no increased risk among ever users of solid 
fuels was observed for laryngeal cancer or lung 
cancer. [17] The higher risk of lung cancer in coal 
users is due to combustion products obtained from 
in-home coal burning which contain a range of 
Group 1 carcinogenic PAHs. Our results are in 
unison with a study conducted in Chandigarh India 
where it was seen that biomass fuel exposure had 
an odds ratio of 5.33 (95%CI 1.7-16.7). And use of 
mixed fuels was associated with a lesser risk (OR= 
3.04, 95% CI 1.1-8.38). [17] The observed risk of 
lung cancer among the non-smoking population 
observed in this study is consistent with a previous 
study from China which reported similar increases 
in the risk of lung cancer associated with coal 
usage among non-smoking women. [18] It was also 

observed in our study that only 22.1% of cases and 
14.7% of controls had exposure to vehicular fumes. 
Odds of lung cancer cases exposed to vehicular 
fumes is 1.6 times as compared to controls with 
95% CI (4.6 - 10.7) and this association was found 
to be not statistically significant with a p value of 
0.2. Individuals living in the urban area registered a 
statistically significant increased risk of lung cancer 
(adjusted-OR = 2.17; 95%CI = 1.25-3.76). A study 
conducted in Spain Maria López-Cima et al. (2011) 
showed residents in urban or semi-urban areas 
displayed a non-significant increased risk of lung 
cancer (adjusted-OR = 1.33; 95%CI = 0.862.06 and 
adjusted-OR = 1.34; 95% CI = 0.86-2.07, 
respectively.) However, in urban areas, there was a 
statistically significant risk of adenocarcinoma 
(adjusted-OR = 1.92; 95%CI = 1.09-3.38). [19] 
Most cohort studies observed increased risk of lung 
cancer in the order of 1.5, which is consistent and 
similar to other case-control studies. [20] 

Recommendations 

Our study finding reveal that there is a significantly 
increased risk for lung cancer associated with 
incense stick burning for > 30 years, and smoke 
generating fuel used for cooking. In view of this, 
following measures are strongly recommended:  

a) Automobiles that run on compressed natural 
gas (CNG) should be supported; at least in the 
metropolitan cities of the country to avoid air 
pollution.  

b) Better-ventilated kitchens and use of 
smokeless chimneys should be stressed as a 
measure to lessen the risk of lung cancer to 
Indian women. 

c) Rooms should be well ventilated when burning 
incense. It will sufficiently dilute the indoor air 
pollutants and hence reduce the risk of 
exposure. 

Our study strongly suggests that measures to 
prevent lung cancer in the community should 
include the reduction or minimization of exposures 
to indoor air pollutants, as well as smoking 
cessation which should be directed at large 
population groups (e.g., high risk groups, school 
children, occupational groups and youth clubs). It 
is recommended that: 

a) Non smoke generating fuel should be used to 
prevent indoor air pollution especially amongst 
females. 

b) Automobiles that run on compressed natural 
gas (CNG) should be supported to prevent 
outdoor pollution. 

c) Better ventilation should be stressed in the 
houses. 
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