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Abstract

Background: The tobacco epidemic is one of the biggest public health threats the world has ever faced,
killing more than 8 million people a year. In 2002, about 20% of young teens smoked worldwide, half of
those who begin smoking in adolescent years are projected to go on to smoke for 15 to 20 years. Smoking
increases the risk of developing coronary artery disease, stroke, chronic obstructive pulmonary disease
(COPD) and various malignancies. Smoking is being recognized as the most important causative factor for
COPD. While studies have shown an overall ‘dose response curve” for smoking and lung function, some
individuals develop severe disease within few years of smoking, whereas some individuals show minimal
to no clinical symptoms even after many years of smoking. Hence the following cross sectional study was
undertaken to assess the extent of decline in lung function parameters with duration of smoking in young
adults with no apparent clinical features of COPD.

Objectives: To assess the impact of duration of smoking on various lung function parameters in young adult
males.

Materials and Method: Fifty apparently healthy, young smokers were selected for the study. Pulmonary
function test was evaluated by computerized spirometer (UNI-EM SPIROMIN). Correlation between
duration of smoking and various lung function parameters was analyzed by ANNOVA.

Results: All parameters were found to decline with duration of smoking, however the decline in FVC and

FEV1 were statistically significant.

Conclusion: Duration of smoking is correlated strongly with decline in FVC and FEV1 values.

Keywords: Duration of Smoking, FVC, FEVI FEVI/FVC, FEF ;5 ;5,, PEFR.

Introduction

Tobacco smoking is one of the greatest public
health threats of the industrial era, accounting to more
than 8 million deaths per year. There has been a sharp
increase in the number of smokers globally, from 721
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million smokers in 1980 to 967 million smokers in 2012.
In 2002, about 20% of young teens smoked worldwide,
half of these teenagers continue to smoke well into their
adulthood.!

Smoking increases the risk of developing a wide
range of diseases, many of which being fatal. The leading
cause of death in chronic smokers is malignancy of the
lung, followed by respiratory disorder (mainly COPD)
and lastly cardiovascular diseases. Smoking is also an
important risk factor for stroke, blindness, deafness,
back pain, osteoporosis and peripheral artery disease.
After the age of 40, smokers on an average have higher
risk for pain and disability than non-smokers.?
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Chronic obstructive pulmonary disease (COPD) is
being recognized as the major cause for morbidity and
mortality among smokers.?

Cigarette smoking is the most commonly
encountered tobacco-related risk factor for COPD, the
other factors like smoking tobacco in different forms like
bidi, cigar, chillum, which is popular in some countries
is also equally harmful. Air contamination resulting
from the burning of firewood and fuels has also been
identified as a predisposing factor for development of
COPD. Passive exposure to cigarette smoke may also
contribute to the development of COPD.*

Cigarette smoke contains 5,000 different chemicals
that are highly reactive and form a complex mixture
which is not only carcinogenic but also leads to
development of various chemically mediated diseases in
humans.’

Chronic exposure and inhalation of toxic gases and
particulate matter in tobacco smoke, triggers chronic
innate and adaptive inflammatory immune response,
leading to emphysematous lesions. This leads to
obstruction in the small conducting airways, disruption
of the epithelial barrier, interference with muco-ciliary
clearance apparatus that result in accumulation of
inflammatory mucous exudates in the small respiratory
tract lumen. Inflammation then triggers infiltration of
immune cells into the airway walls. All these immune
reactions lead to depositionin connective tissue leading
to narrowing of the airway wall. This leads into
remodeling and repairing which causes the thickening
of the airway walls, reduces lumen capacity and restricts
the normal increase in caliber produced by lung inflation.
This ultimately leads to airflow limitation that is the hall
mark feature of COPD.®

Since prevalence of smoking is on the rise, especially
among youngsters, who usually present to the clinic only
after obvious clinical manifestations of COPD, screening
for COPD using PFT can be helpful for early detection
and primary prevention of COPD. With this in view, the
current study was conducted to assess the extent of lung
dysfunction in correlation with duration of smoking in
young adults with no clinical features of COPD.

Materials and Method

This cross-sectional study was conducted in
Department of Physiology, KVG Medical College,
Sullia. The study and its conduct were cleared by
ethical committee of the institute. Fifty smokers were
randomly selected from population of Sullia taluk. They
were smokers for a minimum of two year duration, who
smoked a minimum of five cigarettes per day. The study
and its aim were explained to the subjects and written
informed consent was taken.

Inclusion Criteria:
1. Male subjects in age group of 18 to 30 years.

2. A minimum history of smoking tobacco for more
than two year duration.

Exclusion Criteria:
1. History of cardiovascular diseases.

2. History of chronic obstructive pulmonary diseases
and chronic restrictive lung diseases.

Method of collection of Data:

*  Health status and duration of smoking was obtained
by comprehensive Questionnaires.

*  Weight was recorded with portable weighing
machine

*  Height was recorded using wall stadiometer.

* Computerized data logging Spiro meter for
recording the pulmonary function tests (UNI-EM
Spiromin 6.24.9 Ink).

Based on the duration of smoking the subjects
were divided into three groups:

*  Group 1 (2-4 yrs)
*  Group 2 (5-7 yrs)
*  Group 3 (8-10 yrs).

e The lung parameters: FVC, FEV1, FEV1/FVC,
FEF,5 50, PEFR, were recorded in all three groups.
The differences among the three groups were
analyzed using ANNOVA by SPSS 20 software.
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Results

Table 1: Mean lung function parameters in the three Groups

Duration (Yrs) FVC (% P) FEV, (% P) FEV,FVC (% P) | FEF,55, (% P) PEFR (% P)
Group 1 97.45+13.7 102.75+13.9 110.30+5.6 96.40+18.8 83.37+20.5
Group 2 70.12+8.1 77.24+8.3 108.77+6.2 96.20+12.6 82.95+16.3
Group 3 65.19+6.6 73.69£7.9 107.96+5.4 95.87+£27.3 81.70£11.9
Table 2: ANNOVA
FvC FEV1 FEV/FVC FEF,5 750, PEFR
F value 49.24 37.82 0.732 1.585 0.042
P value <0.001 <0.001 >0.05 >0.05 >0.05
Significance HS HS NS NS NS
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Graph 1: Mean lung function parameters in the three Groups

In the present study, analysis between the three
groups for the various lung function parameters using
ANNOVA, showed statistical significance for FVC
(P value<0.001) and FEV1(P value<0.001), however
FEV1/FVC, FEF s ;5,, and PEFR were not statistically
significant (P value > 0.05).

Discussion

In the present study, smokers were classified into
three groups based on the duration of smoking: Group 1
(Smokers since 2-4 years), Group 2 (Smokers since 5-7
years) and Group 3 (Smokers since 8-10 years).

The mean FVC and FEV1 in group-1 was 97.45 +
13.7 and 102.75 + 13.9 (Mean + SD) respectively, the

mean FVC and FEV1 in group-2 was 70.12 + 8.1 and
77.24 £+ 8.3 (Mean = SD) and the mean FVC and FEV1
in group-3 was 65.19 +£6.6 and 73.69 = 7.9 (Mean + SD).

The striking finding of the present study was the
decline in FVC and FEV1 with duration of smoking
which was statistically significant.

The results of the present study are similar to a
study done by Azian Hariri et al., on university students
in Malaysia, which also showed a decrease in FVC and
FEV1 in smokers.’

A similar study done by Yang SC showed an
irreversible decrease in FEV1 and FVC.8
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However a similar study done in Pakistani adults by
Shireen Jawed et al., showed decline in FVC, FEV1 and
the FEV1/FVC ratio and also a dose response relation
between history of smoking and duration of smoking.’

The significant change in FEV1 and FVC seen in
the present study could be due to a host of inflammatory
changes triggered by tobacco smoke in the alveoli and
small airways.

To protect the lungs from injury, the respiratory
tract has an elegant set of mechanisms for handling the
particles and gases in inhaled air. These defenses include
physical barriers, reflexes and the cough responses, the
absorptive capacity of the epithelial lining, the muco-
ciliary apparatus, alveolar macrophages and immune
responses of the lung. Further high-level exposures,
particularly when continued, may destroy the lung’s
defenses and some agents have the potential to reduce
the efficacy of these defenses. Cigarette smoke contains
components that impair muco-ciliary clearance and
triggers inflammatory response in alveolar spaces and
terminal bronchioles.

The inflammatory immune cells that infiltrate
the epithelium, sub epithelium and glandular tissue
include the polymorphonuclear neutrophils (PMNs),
macrophages, CD8-positive (CD8+) and CD4-positive
(CD4+) T lymphocytes and B cells that are part of the
adaptive inflammatory immune process . This chronic
inflammation, consisting of enlargement of the mucous
glands and remodeling of the walls of both large and
small bronchi reflects a deregulated healing process in
tissue persistently damaged by the inhalation of tobacco
smoke. The consequences of this process include both the
development of a chronic cough and the accumulation
of excess mucus in the airway’s lumen. However, this
inflammatory process has little influence on airflow
limitation unless it extends to the small conducting
airways that account for much of the increase in airway
resistance.!% 11 12

The relationship between cigarette smoking and the
respiratory function test of adolescents has been studied
previously. Gold et al., found that FEV1/FVC decreased
among adolescent smokers. Smoking habits and the
number of cigarettes smoked per day were associated
with the reduction in FEF25-75%.!3

However there are few studies on young people
showing no apparent respiratory pathology and no
advanced impairment of lung function. Indeed, the vast

majority of youths demonstrated respiratory function
values within the normal range.'*

One of the reasons for the decrease in PFT
parameters among smokers could be a decrease in
functioning of respiratory muscles. Cigarette smoking
affects the respiratory muscles through the influence
of free radicals on the vascular system, leading to a
reduction in respiratory muscle blood supply which
adversely impacts respiratory function.!?

Some studies showed the effect of smoking on
lung function during a 12-year follow-up of new-onset
asthma in adult patients. In adult-onset bronchial asthma
patients cigarette smoking is widely associated with the
speeding up of decline in lung function parameters.'®

In contrast, some negative studies have been
published, showing no relationship between smoking

and lung function decline.'” 18

Similar studies done showed values of different
parameters of pulmonary function tests in smokers were
compared with non-smokers i.e. the control group. The
results showed statistically significant decrease in FVC,
FEV1, FEV1/FVC ratio, PEFR, FEF25-75% among
smokers compare to non-smokers. !’

Wihelmensen and Tibblin?® have reported that
the lung function tests show uniform tendency of
deterioration with increasing tobacco consumption.
M.S. Islam et al?! studied changes of ventilator functions
among smokers and nonsmokers and observed fall in
FVC amongst the smokers. Also the MEF25-75% was
markedly diminished amongst smokers.

Similarly, Burrows et al., reported that there is
quantitative significant relationship between impaired
ventilatory function and duration and frequency of
smoking??.

However, several researchers like Angelo??, Malo?*
and Indian workers Gupta et al*> and Mahajan et al*
observed that there was no change in FVC in smokers
and nonsmokers.

In a recent study, a significant correlation was found
between duration of smoking, participant age and lung
function parameters (FVC, FEV1 and MVV values).
These results indicate that a decrease in lung function
parameters (FVC, FEV1 and MV'V values) is correlated
conversely with smoking duration and participant age.
On the other hand, non-significant correlation was found
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between number of cigarettes smoked per day and lung
function parameters (FVC, FEV1 and MVV values).?’

Strength and limitation of the study: The strength
of the present study was it included smokers with varying
history of smoking duration, from 2 years to 10 years.

However the study was limited in the sample size. g,
Future studies can include large sample size and provide
validation to the present study.

Conclusion

In conclusion, our study showed correlation between
duration of smoking and declining of all pulmonary
function parameters. But the decline in FVC and FEV1 1
was statistically significant.
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