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ABSTRACT

Tobacco smoking is widely prevalent all over the world and it continues to rise in developing countries. Smoking has a
deleterious effect on pulmonary functions. Smoking is the single most significant risk factor contributing to the
development of Chronic Obstructive Airway Diseases (COPD). Spirometry by a trained health professional gives an
indication of lung health by measuring airway abnormality. Objectives were to study Pulmonary Function Test (PFT) in
smokers and non-smokers Tobacco smoking, in the form of cigarettes, has a deleterious effect on the health, mainly on the
pulmonary functions. Smoking is highly associated with an abnormal PFT. Cessation of smoking should be encouraged
and PFTs from time to time in asymptomatic adults both smokers and non-smokers will be useful for early identification of

abnormalities.
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INTRODUCTION

Smoking is one of the most severe public health
problems in the world. According to the WHO Global
report on trends in prevalence of tobacco use 2000- 2025,
smoking accounts for 9% of all deaths worldwide, and
more than half of smokers die from smoking-related
diseases1. Smoking has long been linked to adverse effects
on the respiratory system, causing malignant and non-
malignant diseases, exacerbating chronic lung diseases,
and increasing the risk for respiratory infections. The
observational evidence showing associations with multiple
diseases of the respiratory tract is extensive as is the
evidence supporting the biological plausibility of smoking
as a cause of these associations. Tobacco smoking is
widely prevalent all over the world and it continues to rise
in developing countries. Various forms of tobacco smoking
practiced in India, include chutta (reverse smoking),
chillum (clay pipe), and hukku (hubble-bubble) with
Cigarette and Beedi smoking being the commonest.[1]

Tobacco smoke contains more than 4000 chemicals and
around 40 carcinogens.[2] Smoking has a deleterious effect
on pulmonary functions. Accumulation of inflammatory
cells such as CD8+ T-lymphocytes, B cells, neutrophils
and macrophages, in response to irritants found in smoke
inhalation, is responsible for an inflammatory reaction.
Hence, the risk of respiratory mortality or morbidity is high
with smoking.

Tobacco smoking is a well-recognized
risk factor for the development of coronary heart diseases,
angina pectoris and sudden cardiac death [3]. Besides the
direct consequences of smoking on smokers, passive
smoking by non-smokers who are exposed to tobacco
smoke also has shown an increased risk of respiratory and
cardio vascular problems in children [4].There is
approximately a 50 % increase in the smoking rates in the
low-income countries [5].
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In India, smoking is a common habit in both the urban and
rural areas in the form of cigarettes, beedies, pipes, cigar,
hookah, etc [6].

The understanding of COPD, a leading cause of
premature mortality and morbidity, has evolved
substantially over the past 5 decades with advances related
to its pathogenesis, genetic basis, natural history, and
underlying structural changes in the lung. Asthma is the
most common chronic disease of childhood and is also
very common among adults.

Cigarette smoking has an extensive effect on the
respiratory function and it has been clearly implicated in
the aetiology of respiratory diseases like chronic
bronchitis, emphysema, and bronchial carcinoma [7]. After
the inhalation of cigarette smoke, nicotine is quickly
distributed to the brain and it can affect the central nervous
system instantaneously [8]. Nicotine affects the
cardiovascular system first by stimulating and then
paralyzing all the automatic ganglia and so, at first, there is
cardiac slowing, followed by the acceleration of the heart
rate [9]. Beedi smoke may be more injurious because beedi
contains an unrefined form of tobacco as compared to that
in the cigarettes [10]. Tobacco smoke contains 4000
chemicals out of which 60 are known carcinogens which
can lead to lung cancer. The known chemical constitutes of
tobacco smoke include Acetone, Ammonia, Arsenic,
Butane, Cadmium, Carbon monoxide, Hydrogen Cyanide,
Methane, Toluene, Naphthalene and Vinyl chloride. The
smoke of cigarettes is acidic (PH 5.3) and nicotine is
relatively ionized and insoluble in the lipids. Only a
desired amount of nicotine is absorbed if it is taken in to
the lungs where there is an enormous surface area for
lower lipid solubility. Cigarette smokers therefore, have a
high rate of death due to lung cancer [11].

Material and Methods:

The present study was conducted in Department
of Medicine, Mahaveer Institute of Medical Sciences. The
present study consists of total 100 subjects between the age
group 18-65 years who are further subdivided into two
groups. 50 subject comprised smokers group as cases.

Selection criteria:
The random sample of 50 smokers and 50 non-
smokers selected fulfilled the following criteria.

Non-smokers:

According to definition non-smoker is a person
who does not smoke tobacco. The person under study was
not dwelling in the home where their spouse or other
family members were smokers of hookah, cigarette, cigar
or bidi. In other words they were not passive smokers. A
passive smoker refers to exposure to tobacco consumption
products from smoking of others.

Cigarette smokers :

They are persons who are engaged in the
inhalation and exhalation of fumes of burning tobacco in
cigarettes. By definition, cigarette smokers are the person
who inhale, exhale and burn or carry any lightened
cigarette. Every smoker must have been smoked at least 5
cigarettes a day.

Inclusion Criteria:

Informed consent from the subject, Subjects in the
age range between 18-65 years, Non-smokers from
population of Rourkela, Smokers with present or past
history of 12 years of smoking.

Exclusion Criteria:

Those subject who did not give consent, Recent
myocardial infarction less than one month old, Asthma and
COPD subjects, Chronic infections such as tuberculosis or
other infections of lungs, Subjects with respiratory
symptoms such as cough,¥ Hemoptysis of unknown origin
(forced expiratory maneuver may aggravate the underlying
condition),Pneumothorax, Thoracic, abdominal, or cerebral
aneurysms, Recent eye surgery (e.g., cataract), Presence of
an acute disease process that might interfere with test
performance (e.g., nausea, vomiting),¥ Previous accidents
or surgery involving thorax or abdomen, Subjects who
were not able to give desired co-operation for the test
procedure.

The statistical analysis was done by SPSS-16, p<0.05 as
significant.

Results:

This present study consists of 100 subjects in the
age group of 18-65 years with 50non-smokers and 50
smokers. The study observed decreased pulmonary
functions in smoker population compared to the non-
smoker population.

Smoking leads to disease and disability and harms
nearly every organ of the body.
More than 16 million Americans are living with a disease
caused by smoking. For every person who dies because of
smoking, at least 30 people live with a serious smoking-
related illness. Smoking causes cancer, heart disease,
stroke, lung diseases, diabetes, and chronic obstructive
pulmonary disease (COPD), which includes emphysema
and chronic bronchitis. Smoking also increases risk for
tuberculosis, certain eye diseases, and problems of the
immune system, including rheumatoid arthritis. There is
now extensive evidence from many countries that
conditions before birth and in early childhood influence
health in adult life. Children are unable to choose the
environment in which they live, their diet, living situation,
and exposure to tobacco smoke and other air pollutants.
They also have a very limited ability to understand the
long-term consequences of their behaviour. Yet it is
precisely during this crucial phase that many health
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behaviours are shaped. Young tobacco smokers, for
example, may acquire the habit and become dependent
well before reaching adulthood.

Pulmonary function testing is a routine procedure
for the assessment and monitoring of respiratory diseases.
Spiromeric values vary according to age, height, sex, and
body size.3, 4 Most of the studies regarding the effect of
obesity on pulmonary function tests have been conducted
in males, in the age group of 5 to 16 years or they have
been carried out in the elderly age groups [10-11].

The spirometry is a valuable tool to identify these
subjects. Studies showed higher incidence of asthma in
smokers due to sensitivity to specific airborne agents and
possibly due to overall high IgE level in [12] smokers. The
study by Vaidya et.al, showed a lower pulmonary function
parameters in smokers as compared to honsmokers, while
in ex- smokers, the PFT values were better than in smokers
but less [13] than nonsmokers. FEV1 was significantly
lower than nonsmokers, but not much lower than ex-
smokers. The FEF25-75% was also significantly reduced
in smokers but FVC showed no significant difference.
While in the study by Mohammad et al. showed lower PFT
values in smokers in comparison to nonsmokers except
MEF 25% (FEF25%) the relationships between quantities
of smoking [14] were not significant. Smokers are not only
the cause of health problems for themselves, but also by
producing environmental tobacco smoke, they impose
dangers for others. Environmental tobacco smoke
constitutes a common problem in many countries.

Further observed that although the number of
alveoli per unit volume and area was identical in boys and
girls, the total number of alveoli was larger in boys than
girls resulting in larger lung volumes in boys. As a result of
larger lung volume but proportionately smaller conducting
airways at similar stature, boys are expected to have lower
FEV1/FVC % at every age compared to girls of similar
stature. Another variable which females consistently failed
to exceed was PEFR. As PEFR is the most effort
dependent pulmonary function, the difference may reflect
gender differences in effort rather than in the function.
However, more studies are required to explain the gender
differences in the lung function. Studies have found that
measures of body weight and fat were inversely related to
the spirometric variables. Adiposity, especially of chest
and abdomen was considered to restrict the normal
movements of chest and diaphragm).[15] Age was found to
be necessary independent variable for all spirometric
parameters.

Today, passive smoking, or Environmental
Tobacco Smoke (ETS) exposure, is an important health
concern worldwide. The study by Padmavathy K.M. at
Chennai, India, showed significantly reduced FEV1, PEFR
and FEF25-75% in beedi smokers than cigarette smokers
[16]. The 'p' value was less than 0.001. Our study was

similar to the various studies done previously in Indian as
well as foreign studies and revealed that a detailed
pulmonary function assessment is required in Rourkela
where prevalence of smoking is higher.

The evidence presented studies relates to death
from any cause. Data on cause of death were not available
at the time this study was conducted. International
evidence shows that the vast majority of excess deaths in
smokers are caused by smoking and are due to conditions
such as cardiovascular disease, cancer, and chronic lung
disease. However, it should be borne in mind that a
minority of deaths, such as those related to suicide, may be
increased in smokers but may not be wholly caused by
smoking. Hence, although we are not able to exclude the
relatively small number of deaths that are less likely to be
causally related to smoking, the large majority of the
observed excess mortality in smokers observed here would
have been caused by smoking.

Conclusion:

Tobacco smoking in any form, bidi or cigarette or
both,has significantly deleterious effects on the pulmonary
functions. In this rural study area, bidi smoking was most
common. Almost all the pulmonary function parameters
were significantly reduced in smokers and obstructive
pulmonary impairment was commonest. Most cigarette
smokers usually smoked non-filter cigarettes since they are
cheap and easily available in rural areas. Also, most
smokers belonged to rural background and were of low
socio-economic status. A smoker was considered as “deep
inhaler” if he drew in the cigarette/bidi with prolonged
inspiration, and exhaled through mouth or nose, otherwise
he was considered as “puffers”. In the present study all the
smokers were deep inhalers .To evaluate dose and duration
response relationship, quantification of tobacco smoking
was performed by calculating smoking index for smokers.
The smokers were classified into light, moderate and heavy
smokers as per the criteria of smoking index. Lung
function changes from adolescence to old age but it’s
differing in males and females. BMI was not significantly
associated with the most of spirometric values. In order to
generalize these reference values, a larger study following
the ATS criteria is needed. As the demographic and
anthropometric characters change with the passage of time,
a larger study following the criteria set by ATS is required
for this purpose. Finally it may be concluded that smoking
causes definite pulmonary function impairments specially
the obstructive type.

In this study in a rural area, cigarette smoking was
found to lead to the reduction of almost all the pulmonary
function parameters and obstructive impairment was the
commonest finding. Hence, the risk of respiratory
mortality or morbidity is high with chronic tobacco
smoking. Our results show that the number of current
smokers in India remains high and that smoking increases
the risk of all-cause mortality. This situation is expected to
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directly impact many health problems in the future. The Authors of this study wish to thank the Dean,
government must also consider potential interventions in Mahaveer Institute of Medical Sciences, Vikarabad,
order to encourage smoking cessation among current Telangana, India the for providing research laboratory.
smokers.
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