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Abstract

Introduction: Worldwide and in India also use of tobacco has got public health concern M, Main forms of
tobacco use are smoking, chewing and snuffing in powder form. As per WHO report 100 million people
were killed worldwide by tobacco smoking in the 20 ™ century and it is warned that it could kill one billion
people around the world in the 21 * century ®. Use of tobacco in forms other than smoking is called as
smokeless tobacco (SLT) use. There is misunderstanding among people that tobacco chewing is least
injurious to health. So present study was planned to find out any adverse effects of tobacco chewing on lung
function.

Methods: Pulmonary function tests (PFT) were carried out in 50 tobacco chewers and 50 healthy controls.
Spirometric parameters studied were FVC (Forced Vital Capacity), FEV1 (Forced Expiratory Volume in one
second), EFV1/FVC ratio, PEFR (Peak Expiratory Flow Rate), FEF.2-1.2 (Forced expiratory flow between
0.2 to 1.2 L of expiration, MMFER (Maximum mid expiratory flow rate) or FEF25-75 and MVV (Maximum
Voluntary Ventilation).

Observations & Results: There was significant reduction in values of all PFT parameters in subjects
compared to controls (p<0.001). Smokeless tobacco causes oxidative stress on lung airways leading to
inflammation and obstruction. The reduction in values of pulmonary function test parameters in tobacco
chewers suggests there occurs adverse effect on lung function by SLT use. So tobacco chewing habit should
be quitted as a result of which further fall in lung function can be prevented.
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Introduction:

Use of tobacco has became topic of attention for researchers and public health policy makers
worldwide. In India also use of tobacco has got public health concern”.Tobacco is used in
different ways. Main forms are smoking, chewing and snuffing in powder form. As per WHO
report 100 million people were killed worldwide by tobacco smoking in the 20 ™ century and it is
warned that it could kill one billion people around the world in the 21 * century . Tobacco is
used for burning and smoke is inhaled in form of bidis, cigarettes, hookahs, pipes®¥. Smoking of
tobacco in any form is known to cause adverse health effects on respiratory system that includes
chronic bronchitis, emphysema and bronchial carcinoma. This has been documented by various
studies™®”¥. Use of tobacco other than in burning form is known as smokeless tobacco (SLT)

use. Use of tobacco in this form is found to be increased rapidly throughout world especially
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among youth. It is thought that it is safe alternative to smoking. Use of tobacco for chewing is one
of the risk factors for development of local oral pre-cancerous conditions like lichen planus,
leukoplakia, erythroplakia and cancers of mouth, throat, cheek, gum and lips . Systemic effects
of smokeless tobacco use include hypertension, angina, Reynaud's phenomenon . But effects of
this form of use of tobacco on lung function has not been studied well. In present study we studied
whether chewing tobacco causes any adverse effects on lung function. In a study conducted in
India in 2016, low values of pulmonary function tests among tobacco chewers were found
compared to nonchewers ', But they had not considered all parameters of lung function tests. In
present study we included all of them.

Aims & Objectives: 1) To study Pulmonary Function tests in tobacco chewers

2) To study Pulmonary Function tests in apparently healthy controls

3) To compare results between two groups

4) To find out type of disorder of lung function in tobacco chewers

5) To promote quitting of tobacco chewing

Material & Methods:

This was a Comparative study conducted in Department of Physiology of one of the teaching
Medical institution in India. Subjects for the study were 50 tobacco chewers (males) working in
the institution & voluntarily ready to participate in the study. Control group of 50 healthy age &
sex matched non tobacco chewers, voluntarily ready to participate was selected for comparison.
Inclusion criteria were - Chronic tobacco chewers ready to participate in the study (subjects),
Apparently healthy non tobacco chewers ready to participate in the study (controls)

Exclusion criteria were subjects with history of any major cardio respiratory disease, having oral
lesions, endocrine disorder, smokers. The study was carried out in Department of Physiology of
teaching Medical Institute in Western Maharashtra between April to September 2017.

All the participants were called in department for carrying out lung function test. Test was carried
in morning hours between 10.00 am 12.30 pm. Tobacco chewing was quantified in pack years %
This was calculated as, Pouch years = No of pouches per day x years of chewing e.g. 1 pouch per
day for 10 years = 10 pouch years. Depending on pouch years subjects were grouped into three:
Group I(< 5 pouch years), Group II (5-10 pouch years) and Group III(>10 years). Informed
written consent was obtained from all participants. Approval from Institutional Ethical Committee
(IEC) was taken in advance before commencement of study. Anthropometric measurements like
height and body weight were taken. Pulmonary function tests were carried out by using
computerized Spirometry- “MEDSPIROR” (RMS Chandigrah, India). Each subject was shown a
demonstration of the test before carrying out test. A minimum of three readings were recorded of
each test performed on every subject and the best of the three was selected as final reading, for
having reproducibility and validity of the recorded parameters. Pulmonary function parameters
studied were FVC (Forced Vital Capacity), FEV1 (Forced Expiratory Volume in one second),
EFVI1/FVC ratio, PEFR (Peak Expiratory Flow Rate), FEF.2-1.2 (Forced expiratory flow between
0.2 to 1.2 L of expiration, MMFER (Maximum mid expiratory flow rate) or FEF25-75 and MVV

(Maximum Voluntary Ventilation). The actual values of all tests were taken.

www.ijbamr.com P ISSN: 2250-284X, E ISSN : 2250-2858

209



Indian Journal of Basic and Applied Medical Research; December 2018: Vol.-8, Issue- 1, P. 208 - 214

The data collected was summarized by computing mean and standard deviation (S.D.) of each
study variable. Analysis was done by applying paired t test and one way ANOVA by using Instat
3 software. The difference was said to be significant if p <0.05.

Observations and results:

There were 50 subjects who were chewing tobacco and 50 controls were taken who had no
tobacco consumption. Table I depicts anthropometrical measurements. It was observed that there
was no statistically significant difference between age of controls and subjects (p >0.05).

Table I: Anthropometric measurements

Parameter Controls Subjects p value
Mean + SD Mean + SD
(n=50) (n=50)
Age (yr) 37.76 £ 6.48 39.28 £ 10.66 >0.05
Height(cm) 165.62 £7.10 161.86 +7.78
Weight(kg) 64.26+ 11.73 63.84+9.45

Out of 50 subjects 36 % had normal PFT findings, 42 % with mild obstruction, 8 % moderate
obstruction, 2 % had severe obstruction and 12 % had restriction and obstruction together i. e. a
mixed disorder.

In Table II comparison of values of various spirometric parameters between controls and groups
of subjects is shown. It is observed that the values of almost all parameters were significantly
reduced in all subject groups compared to those of controls. But the reduction in FEV1/FVC %

was not up to statistically significant level.
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Table II: Pulmonary function test values in controls and subjects

PFT parameter | Controls Group | Group 11 Group III P value
Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD
(n=50) (n=29) (n=17) (n=4)

FVC (L) 3.07+0.30 2.60 £ 0.49 2.62+£0.50 2.53£0.60 < 0.0001***

FEVI(L) 2.79+0.36 2.34+0.42 2.28+0.38 2.15+0.69 < 0.0001***

FEV1/FVC% | 91.25+£5.55 89.87 £6.47 88.03 = 8.60 83.71+7.82 0.07

MVV (L) 119.22 £26.68 95.58 +27.40 96.17 + 25.97 69.25 + 14.36 < 0.0001***

FEF25-75(L) | 3.68 £0.85 3.09+0.87 2.79+0.70 245+ 1.44 0.0002%**

FEF 2-1.2(L) | 5.87+1.56 497+ 1.85 4.07+ 147 4.19+2.48 0.001**

PEFR 6.78 £ 1.61 6.12+1.90 475+ 1.64 4.38+0.23 0.0007***

(L/sec)

FVC -Forced Vital Capacity, FEV1- Forced Expiratory Volume in one second, EFV1/FVC ratio,
MVYV - Maximum Voluntary Ventilation, FEF25-75 -Forced Expiratory Flow between 25 % to 75

% of expiration, FEF.2-1.2- Forced expiratory flow between 0.2 L to 1.2 L of expiration, PEFR -

Peak Expiratory Flow Rate

In Table III results of spirometric parameters in subject groups is shown. It is observed that there

is progressive reduction in values of almost all parameters with increased duration of tobacco

chewing but the reduction was not to the statistically significant level except that of PEFR value

which had decreased to a significant level
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PFT parameter Group | Group II Group IIT P value
(n=29) (n=17) (n=4)

FVC (L) 2.60+0.49 2.62 +0.50 2.53+0.60 0.95
FEV1(L) 2.34+0.42 2.28+0.38 2.15+0.69 >0.05
FEV1/FVC % 89.87 £ 6.47 88.03 + 8.60 83.71+£ 7.82 0.26
MVV (L) 95.58 +£27.40 96.17 £25.97 69.25 + 14.36 0.12
FEF25-75(L) 3.09 +0.87 2.79+0.70 245+ 1.44 0.28
FEF .2-1.2(L) 497 +1.85 4.07+147 4.19+248 0.23
PEFR (L/sec) 6.12+1.90 475+ 1.64 438 +0.23 0.02*

FVC -Forced Vital Capacity, FEV1- Forced Expiratory Volume in one second, EFV1/FVC ratio,
MVYV - Maximum Voluntary Ventilation, FEF25-75 -Forced Expiratory Flow between 25 % to 75
% of expiration, FEF.2-1.2- Forced expiratory flow between 0.2 L to 1.2 L of expiration, PEFR -
Peak Expiratory Flow Rate

DISCUSSION:

Use of smokeless tobacco has increased worldwide. There is more prevalence of tobacco use in
this form in Asian, African and Middle East countries. The ways of smokeless tobacco use
include tobacco dipping, snuff, snus, tobacco gum, dissolvable tobacco, herbal smokeless tobacco,
etc'. Chewing tobacco is the most popular form of smokeless tobacco use in Asian countries
like India. Several adverse health effects have been attributed to smokeless tobacco!*'*'.
Nicotine a harmful chemical present in smokeless tobacco has addictive properties making it
harmful similar to smoking '*. There is association between tobacco chewing and oral cancer,
hypertension, heart disease and other conditions!'®. Respiratory system is also likely to be
affected by it. In this study we also found affection of respiratory system in tobacco chewers. Out
of 50 subjects 36 % had normal PFT findings, 42 % with mild obstruction, 8 % moderate
obstruction, 2 % had severe obstruction and 12 % had restriction and obstruction together i. e. a
mixed disorder.

In tobacco chewers there was reduction in all the PFT parameters including FVC, FEV1,FEF25-
75, FEF.2-1.2,PEFR and MVV compared to controls. The reduction was statistically significant
(p< 0.001). There was also reduction in FEV1/FVC ratio but it was not up to statistically
significant level. Similar findings were found by other studies "', Smokeless tobacco causes
imbalance between formation of reactive oxygen species and antioxidants leading to oxidative
stress and chronic airway limitation '*.The free radicals alter the cellular antioxidant defence
system. A study had found the release of free radical nitric oxide (NO) from extracts and
components of smokeless tobacco in human saliva of SLT users®”. Other study workers have
reported oxygen free radical( O2) production in cells exposed to smokeless tobacco and nicotine

(2021222 From Table 3 it is observed that there is progressive reduction in values of all PFT
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parameters with increased duration of tobacco chewing in terms of pouch years. But in our result
the reduction was not to a statistically significant level except that of PEFR reduction (p<0.05).
This may be due to few number of subjects in Group II and Group III compared to Group I. It is
well documented that smoking of tobacco has adverse effects on lung function leading to COPD,
brochogenic carcinoma, etc. Use of smokeless tobacco has also adverse effects on lung function.
It causes oxidative stress leading to number of lung disorders like inflammatory, obstructive and
fibrotic lung diseases *¥. The decrease in lung function in tobacco chewers evident from
spirometric findings in our study may be due to increased oxidative stress. A large scale study
may throw more light on this. As tobacco chewing has adverse effect on lung function quitting of
tobacco was promoted by doing counselling of these people. So that further deterioration in lung
function may be avoided.

Conclusion:

Use of tobacco in any form has adverse effects on body function. Smokeless tobacco use in form
of chewing also affects lung function. Chronic tobacco chewing results in obstructive, restrictive

or mixed type of lung disorder.
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