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INTRODUCTION

Tobacco use is become a public health issue in India and 
worldwide as well. Tobacco is mainly consumed in two 
forms: smoked tobacco and smokeless tobacco. The use of 

tobacco without burning is referred to as Smokeless tobac-
co (SLT). Smokeless tobacco is used as chewed, sniffed or 
sucked form1. 
Smokeless tobacco (SLT) use has been increased rapidly 
throughout the world, especially among adolescents by con-
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sidering it as safe alternative of smoking. Due to vigorous 
efforts towards increasing awareness of the adverse effects 
of tobacco, smoking has been declined and paradoxically the 
use of SLT has been greatly increased.1

Although it is well known that tobacco smoking adversely 
affects respiratory system causing chronic bronchitis, em-
physema, chronic obstructive pulmonary disease and bron-
chial carcinoma, the deleterious effects of smokeless tobacco 
on respiratory system are yet to be explored.2

Tobacco contains various chemicals like nicotine, carbon 
monoxide and tar. In India, tobacco consumption is an im-
portant risk factor for development of various cardiovascular 
diseases  and chronic obstructive pulmonary diseases 3. 

Expenditure on tobacco has been found significantly higher 
in proportion of their daily income in India. Use of smoke-
less tobacco indeed represents a health concern of growing 
magnitude. 4

In contrast to voluminous literatures on the ill effects of 
smoking, relatively little attention has been directed at 
smokeless tobacco and the factors that promote its use. This 
study attempts to find out whether chewing tobacco causes 
any unfavorable effects to the lungs by using Pulmonary 
Function tests.

AIMS AND OBJECTIVES

1)	 To study Pulmonary Function tests by spirometry in 
tobacco chewers

2)	 To study Pulmonary Function tests in apparently 
healthy nontobacco chewers

3)	 To compare the test results between the two groups

MATERIAL AND METHODS

The study was conducted at the Department of Physiology, 
USM KLE International Medical Programme, Belagavi. 

Study design: This is a comparative, case control study.

Duration of study: 8 months (April 2019 to November 
2019)

Population under study
Class IV workers of USM KLE International Medical Pro-
gramme, Belagavi, in the age group of 25-55 years who con-
sume oral tobacco. Age and sex matched controls who do not 
consume tobacco.

Both controls and cases were from same socioeconomic sta-
tus and were involved in the same occupation.

Sample size: A total of 130 subjects were recruited into the 
study amongst which 70 were males and 60 were females.

Selection criteria for study group 

Inclusion criteria 
1.	 All apparently healthy volunteering participants of 

same socioeconomic status
2.	 Exclusive smokeless tobacco users. 

Exclusion criteria
1.	 History of smoking 
2.	 History of diabetes mellitus and hypertension
3.	 H/o chronic obstructive pulmonary disease, congenital 

cardiopulmonary diseases  
4.	 History of Kyphosis, scoliosis 
5.	 History of biomass exposure in females
6.	 History of occupational hazards.

Method of collection of data
Before initiation of the study ethical approval was taken 
from the Institutional Ethics Committee of USM KLE In-
ternational Medical Programme, Belagavi. The details of the 
procedure was explained to the participants in their vernacu-
lar language and an informed written consent was obtained 
from them. 

Data on Name, age, sex, occupation, and personal habits of 
the subjects was recorded using proformas and personal in-
terviews with the subjects. 

The basic parameters like age, weight, height and BMI of 
subjects were recorded. Pulmonary function tests were per-
formed by using computerized RMS HELIOS 702-Spirom-
eter. All the tests were conducted between 10 am to 1 pm to 
avoid effects of diurnal variation. Overnight abstinence from 
tobacco use in any form was recommended. Subjects were 
asked to avoid tea, coffee, carbonated drinks or heavy meals 
at least two hours before the test procedure. 

During the recording of PFT-The subject was asked to sit 
comfortably in a chair. Subject was instructed to breathe in 
fully by deep inspiration with nostrils closed by using nose 
clips. The lips were sealed around the sterile disposable 
mouthpiece of spirometer and air was forcefully expired out, 
as rapidly and deeply as possible. The Pulmonary function 
tests recorded include Forced Vital Capacity (FVC in litres), 
Forced Expiratory Volume in first second (FEV1in litres), 
FEV1/FVC (%), Forced expiratory flow rate 25% -75%, 
Maximum Voluntary Ventilation (MVV in litres/minute) and 
Peak expiratory flow rate (PEFR in litres/minute). Best of 
three technically satisfactory performances as per recom-
mendations of American Thoracic society were considered 
and interpreted.5

Statistical analysis
The data was statistically analyzed accordingly using SPSS 
Version 20.00.
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1.	 All the parameter scores were expressed in 
terms of Mean ±SD

2.	 Independent ‘t test’ was performed to assess 
the significant difference between two 
groups with respective parameters

3.	 The statistical significance was set at 5% 
level of significance (p<0.05)

RESULTS 

In our study we had a total of 130 participants amongst which 
70 (53.85%) were males and 60 (46.1%) were females.

The mean age in males was higher in cases than controls and 
it was statistically significant but there was no significant 
difference in the mean age of controls and cases in females.

It was observed that in both males and females there was 
no significant difference in the anthropometric parameters 
including height, weight and BMI of tobacco chewers and 
non- chewers as shown in tables I and II.

Table I: Comparison of Anthropometric parameters 
of tobacco users and non users in males

Parameter Controls   n=35
Mean ±SD

Cases n=35
Mean ±SD

P-value

Age 31.17±7.99 35.97±8.10 0.0150*

Height 168.82±6.22 169.20±6.35 0.6209

Weight 66.68±12.89 65.22±10.37 0.6040

BMI 23.42±3.87 22.69±2.77 0.3666

Table II: Comparison of Anthropometric parameters 
of tobacco users and non users in females

Parameter Controls  n=30
Mean ±SD

Casesn=30
Mean ±SD

P-value

Age 29.72±7.11 29.96±5.46 0.8867

Height 159.25±6.46 156.35±5.80 0.0802

Weight 63.03±9.81 50.19±9.02 0.1303

BMI 24.80±3.21 24.32±4.14 0.6189

In males, it is observed that there is an impairment of pul-
monary functions in tobacco chewers compared to tobacco 
non chewers. All pulmonary function parameters such as 
FVC, FEV1, FEF 25-75%, FEF0.2-1.2, PEFR and MVV except 
FEV1/FVC shows statistically significant difference between 
chewing tobacco users and non users as shown in table III 
and graph I.

Table III: Comparison of PFT parameters in tobacco 
users and nonusers in males 

PFT Controls n= 35
Mean ±SD

Cases n=35 
Mean ±SD

P-value

FVC 3.11 ±0.93 2.26 ±0.72 0.0001*

FEV1 2.88 ±0.85 2.14 ±0.68 0.0002*

FEV1 / FVC(%) 95.05±6.65 94.5±6.57 0.7321

PEFR 7.38±1.11 4.60±1.31 0.0001*

FEF0.2-1.2 6.40±1.18 4.92±1.91 0.0001*

FEF25-75 5.30±1.24 3.45±1.41 0.0001*

MVV 111.50±13.31 91.40±22.42 0.0001*

FVC (Forced Vital Capacity)
FEV1(Forced Expiratory Volume in first second)
PEFR (Peak Expiratory Flow Rate)
FEF0.2-1.2 (Forced expiratory flow between 0.2 to 1.2 L of expira-
tion)
FEF25-75 (forced expiratory flow between 25% and 75% of FVC) 
or MMFER (Maximum mid expiratory flow rate) 
MVV (Maximal Voluntary Ventilation)   

Graph I: Comparison of PFT parameters in tobacco users and 
nonusers in males 

In females it is observed that, there is an impairment of pul-
monary functions in tobacco chewers  compared to tobacco 
non chewers. The difference in the mean values of pulmo-
nary function parameters such as FVC, FEV1, FEV1/FVC, 
FEF25-75%, FEF0.2-1.2 , PEFR and MVV were  highly signifi-
cant in chewing tobacco users compared to non chewers as 
shown in table IV and graph II.

Table IV: Comparison of PFT parameters in tobacco 
users and nonusers in females 

PFT Controls n=30
Mean ±SD

Cases n=30 
Mean ±SD

P-value

FVC 1.95±0.45 1.36±0.36 0.0001*

FEV1 1.70± 0.35 1.31±0.28 0.0001*

FEV1 / FVC(%) 96.92 ±6.28 83.61 ±223.46 0.0068*

PEFR 5.28 ±1.03 3.88 ±1.28 0.0001*
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PFT Controls n=30
Mean ±SD

Cases n=30 
Mean ±SD

P-value

FEF0.2-1.2 4.24±1.15 2.61±1.39 0.0001*

FEF25-75 3.11±0.67 2.80±1.18 0.2116*

MVV 104.38±22.75 70.78±20.94 0.0001*

FVC (Forced Vital Capacity)
FEV1(Forced Expiratory Volume in 1st second).
PEFR (Peak Expiratory Flow Rate)
FEF0.2-1.2 (Forced expiratory flow between 0.2 to 1.2 L of expira-
tion)
FEF25-75 (forced expiratory flow between 25% and 75% of FVC) 
or MMFER (Maximum mid expiratory flow rate) 
MVV (Maximal Voluntary Ventilation)

Graph II: Comparison of PFT parameters in tobacco users 
and nonusers in females 

DISCUSSION

In our study we found that there was no significant differ-
ence in the anthropometric parameters of both male and 
female participants. There was no considerable difference 
between the economic status of control and study group of 
individuals.

In this study we observed that in both male and female par-
ticipants there was reduction in all the PFT parameters in-
cluding FVC, FEV1, FEF25-75, FEF.2-1.2, PEFR and MVV in 
tobacco chewers  compared to non chewers. The reduction 
was statistically significant (p< 0.001). There was also re-
duction in FEV1/FVC ratio but it was not up to statistically 
significant level in males but was statistically significant in 
females. Reduction in all PFT parameters except FEV1/FVC 
in male tobacco chewers suggests restrictive impairment in 
lung functions.

A study done by Pramanik P., has reported similar results 
in khaini users where all pulmonary function indices except 
FEV1/FVC showed statistically significant difference be-

tween ‘khaini’ users and nonusers. They attributed it to be 
due to a lack of intake of antioxidant rich food in their diet. 
This makes them more vulnerable to tobacco-induced oxida-
tive stress. Thus ‘khaini’ induced low pulmonary function 
indices may be due to increased oxidative stress1. 

In India it has been estimated that roughly one third of wom-
en and two-thirds of men use tobacco in one form or another. 
Prevalence surveys in eight rural areas of India have shown 
that smokeless tobacco use was 53% among men and 49% 
among women. (WHO 1997) The various forms in which 
tobacco is consumed are chewed form, sucked or applied to 
teeth and gums. About 35–40% of tobacco consumption in 
India is in smokeless forms.6

Previous studies have shown that low pulmonary function 
indices in smokeless tobacco users may be attributed to oxi-
dative stress resulting from imbalance between formation of 
reactive oxygen species and antioxidants which may contrib-
ute to inflammation and chronic airway limitation.6

Thus in our study, the low pulmonary function indices in 
tobacco chewers may be attributed to increased oxidative 
stress.7 Similar findings were found by other studies.

It has been found in a study that there is an association be-
tween tobacco chewing and oral cancer, hypertension, heart 
disease and other conditions. Respiratory system is also like-
ly to be affected by it7. In our study similarly we also found 
affection of respiratory system in tobacco chewers.

There is a potential role of oxidative stress in airway obstruc-
tion. Inactivation of antiproteases, inflammation, infection, 
direct cell damage, and disturbances in the antioxidant de-
fense are primary mechanisms that appear to be involved in 
tobacco chewers 8,9. Oxidative stress can cause inflammation 
of respiratory epithelial cells and morphologic changes that 
may lead to airway obstruction and ultimately alter pulmo-
nary function10,11. 

CONCLUSION

Thus in our study, we observed significant reduction in all 
the pulmonary function test parameters except FEV1/FVC in 
tobacco chewers compared to non tobacco chewers suggest-
ing restrictive impairment in lung functions. The reduction 
in values of pulmonary function test parameters in tobacco 
chewers suggests there occurs adverse effect on lung func-
tion by the use of smokeless tobacco.

Hence we conclude that the use of smokeless tobacco in the 
form of chewing has deleterious effects on lung functions 
and hence smokeless tobacco should not be considered as 
a safe alternative to smoking. Due to the large number of 
tobacco chewers in our country, further studies may be re-
quired to identify the effects of tobacco chewing not only on 

Table IV: (Continued)
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pulmonary functions but also on other systems of the body.
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