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ABSTRACT

Introduction: Globally, India stands second to China in the total number of smokers. Recent findings showed huge growth in
adult male smokers in the country. One out of five adults i.e 20% adults smoke all over the world, With over the 20th century it
killed around 100 million people.

Objective and Methodology: The purpose of this study is to analyse the effects of cigarette smoking and nicotine dependency
on lung function of healthy smokers using Fagerstrom’s questionnaire and spirometry. Where along with the history, spirometry
and Fagerstrom’s questionnaire is asked. The test is performed on 76 patients who are divided into four categories based on
Fagerstrom’s questionnaire namely low nicotine dependence, low — moderate nicotine dependence, moderate nicotine depend-
ence, and high dependence. The differences in the mean value of each parameter between the four categories of smokers
based on the duration of smoking and also on the number of cigarettes smoked per day were analyzed and discussed.

Result: The mean FVC of the patients with high dependence (54.12+ 18.893) is lesser and the mean FVC of the patients with
low dependence (72.85+14.072) is greater. This concludes higher nicotine dependence has reduced FVC and there is near
significance between each category and the mean FEV1 of the patients with high dependence (42.12+ 21.437) is lesser and the
mean FEV1 of the patients with low dependence (67.58+18.322) is greater.

Conclusion: This concludes the high dependence on nicotine has reduced FEV1 and there is near significance between each
category. An increase in Nicotine dependence level decreases the BMI moderately.
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INTRODUCTION Smoking behaviours in India are also peculiar with a large

. . number of people using non-conventional forms of tobacco

Recent findings showed huge growth in adult male smok- i hookah, bidi, or chillum.” Lung cancer is nearly 6-times
ers in the country. Within 17 years the statistics have grown  .;mmon in hookah smokers compared to non-smokers, and
high from 79 million’s to 108 million. This problem is com-  Chjjjum smoking has been demonstrated to result in a much

pounded by the f?Ct that the rate 'Of cigarette Smoking in  hjgher increase in end-tidal carbon monoxide levels than
young people continues to steadily increase.? cigarette smoking.”

Smoking .is a known.risk factor for chronic obstructi\./e pul-  Ag cigarettes are costlier compared to other tobacco products
monary disease, cardiovascular and cerebrovascular diseases  |ike bides and dipping tobacco, the young male population
*and a cause of different cancers.’ Cigarette smoke can trig- ¢ shifting from costly cigarettes to these cheaper products

ger exacerbations O.f'aSﬂ.’m?’ reduge lung 'functior.l a.nd - |anding themselves in more trouble. We used Fagerstrom’s
crease health care utilization including hospital admissions.*?
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nicotine dependency test (FTND) score to categorize the
smokers into low, low to moderate, moderate and high nico-
tine dependents.® However the number of cigarettes per day
in the FTND itself is found to be a better item than the whole
of the FTND questionnaire.’

AIMS AND OBJECTIVES

AIM:

The purpose of this study is to analyse the effects of cigarette
smoking and nicotine dependency in lung function of healthy
smokers using Fagerstrom’s questionnaire and spirometry.

OBJECTIVES

The relationship between nicotine dependence
level and lung functions among cigarette smok-
ers.The relationship between Age and BMINi-
cotine dependence level among the cigarette
smokers

MATERIALS AND METHODS

This Prospective observational study was conducted upon
76patients, who presented to the department of TB and Res-
piratory Medicine from JAN 2019 — JAN 2020 at Saveetha-
medical college and hospital, after ethical committee clear-
ance

Inclusion criteria:

Only male patients, Age >18 yrs, Patients with chief com-
plaints and history of smoking, active smokers and ex-smok-
ers.

Exclusion criteria

Non-smokers, Patient unable to perform PFT, Test
not reaching 6-second, expiration time, Active pul-
monary tuberculosis, Active haemoptysis, Presence
of pleural disease, Cor-Pulmonale, Resting heart
rate >120/ min, Systolic blood pressure > 180mm
Hg, Diastolic blood pressure > 100mm Hg, female
patients.

Considering the prevalence rate of 14.2% daily smokers in
Tamil Nadu as reported in the Global adult tobacco survey
(GATS India,2010) report and with a power of 80% and a
5% alpha error, the sample size calculated was 76. The study
participants were recruited from the chest medicine OPD.
After taking an informed consent on explaining the risk and
benefit of the study, smokers patients will, undergo a pulmo-
nary function test (spirometry). Spirometry is done using a
standard spirometer (flow-based spirometer). Basic anthro-
pometric data like age, weight to the nearest kilograms and

height to the nearest centimetres, were recorded. Pulmonary
function testing was performed according to the standards of
the American Thoracic Society/European respiratory society
task force guidelines. Each study participant performed 2 to
3 forced expiratory manoeuvres. The best attempt was saved.
FVC, FEV1, FEV1/FVC, FEF 25-75%, PEF are noted.

The subjects were explained about the study protocol and
questions raised by them were cleared. Based on their
FTNDquestionnaire.’

RESULTS

Out of 76 patients who participated in the study, 64.5% of
patients are current smokers and 35.5% of the patients are
Ex-smokers.

It is observed that from (Table-1) 15.79% of the pa-
tients are having smoking habit for up to 5 years,
28.94 % of the patients have 6-15 years of smoking
habit, whereas 32.9% and 28.94% of the patients
are having smoking habits for 16-25 years and more
than 26 years respectively.

Table 1: MaxCigarettes per Day

Classification Number of Percentage
Respondents
1-5 12 15.79
6-10 22 28.94
1-15 15 19.74
16-20 15 19.74
20 and above 12 15.79
Total 76 100.0

Source: Primary data

Table 2: How soon after waking do you smoke your
first cigarette

Classification Number of Percentage
Patients

31-60 Minutes 32 421

5-30 Minutes 27 35.5

Within 5 Minutes 17 22.4

Total 76 100.0

Source: Primary data

It is noted that From(Table-2) 42.1% of the patients agreed
that the take within 31-60 minutes smoke the first Cigarette,
35.5% of the patients took 5-30 minutes for them to smoke
the first Cigarette and 22.4% of the patients agreed that they
took less than five minutes for smoking first Cigarette after
waking(Figure-2).!%!1

-
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Table 3: Finding difficult to refrain from smoking in
places where it is forbidden

Classification Number of Percentage
Patients

No 58 76.3

Yes 18 23.7

Total 76 100.0

Source: Primary data

It is observed from (Table -3) that 76.3% of the patients de-
nied that they are finding it difficult to refrain from smoking
in places where it is forbidden (Figure-3). However, 23.7%
of patients agreed with the same.'?

Table 4: Which cigarette would you hate most to give
up

Classification Number of Percentage
Patients

Morning 30 39.5

Any other 46 60.5

Total 76 100.0

Source: Primary data

Table 5: How many cigarettes a day do you smoked

Classification Number of Percentage
Respondents

10 or less 33 43.4

11 - 20 31 40.8

21-30 10 13.2

31 0r more 2 2.6

Total 76 100.0

Source: Primary data

It is noted from the above table that 65.8 % of the patients
agreed that they won’t smoke if they are sick in bed most
of the day (Table-4). 34.2 % of the patients honestly agreed
that they use to smoke even if they are sick in bed most of
the days."

43.4 % of the patients agreed that they use to smoke 10 or
fewer cigarettes, 40.8 % of the patients accepted that they
use to smoke 11-20 cigarettes (Figure-4),"* 13.2 % of the
patients honestly agreed that they use to smoke 21-30 ciga-
rettes and only 2.6 % of the patients use to smoke more than
30 cigarettes (Table-5)."

It is noted that 19.7% of the patients agreed that they can
smoke more frequently in the morning and 80.3 % of the
patients accepted that they are not frequent smokers in the
morning (figure-5).'¢17

The difference in nicotine dependency on lungs function

This section presents the Comparison of nicotine depend-
ence levels on lung functions among cigarette smokers. To
compare the nicotine dependence level on lung functions one
way ANOVA is used. The results are shown in the following
(Table-6).

Null hypothesis H 1: There is no significant difference be-
tween nicotine dependence levels concerning the lungs func-
tion.

Table 6: Difference in nicotine dependence levels
concerning the lungs function

N Mean SD F-value
FVC Low dependence 12 72.85 14.072
Low to Moderate 28 7125 15.558
d d *
ependence 3,243
Moderate Depend- 28 68.21 21.956 (p=.015)
ence
High Dependence 8 54.12 18.893
FEV1 Low dependence 12 6758 18.322
Low to Moderate 28 64.82 20.202
dependence 3.090%
(p=-032)
Moderate Depend- 28 56.89 23.046
ence
High Dependence 8 4212 21.437
FEV1/ Low dependence 12 94.00 13.724
FVC Low to Moderate 28 87.82 16.032
dependence 3.225*
Moderate Depend- 28 8335 20.365 (p=.023)
ence
High Dependence 8 74.75 17161
PEF Low dependence 12 7358 18.598
Low to Moderate 28 57.75 24.967
dependence 2.983*
Moderate Depend- 28 53.39 25.094 (p=.049)
ence
High Dependence 8 47.87 18.825

e ee— ]
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Table 6: (Continued)
N Mean SD F-value
FEF25- Low dependence 12 57.50 25.346
75
Low to Moderate 28 5128 30474 .
dependence 3.163
(p=.021)
Moderate Depend- 28 40.75 30.075
ence

High Dependence 8 2912 24.062

*Significant at 5% level

The F-value of 3.243 indicates that the null hypothesis H 1
is rejected at a 1% level. It is noted that the mean FVC of
the patients with high dependence (54.12) is lesser and the
mean FVC of the patients with low dependence (72.85) is
greater. This concludes the high nicotine dependence has re-
duced FVC.

F-value of 3.090 indicates that the null hypothesis H;1 is re-
jected at a 1% level.'® It is noted that the mean FEV1 of the
patients with high dependence (42.12) is lesser and the mean
FEV1 of the patients with low dependence (67.58) is greater.
This concludes the high dependence on nicotine has reduced
FEV1.?

F-value of 3.225 indicates that the null hypothesis H;1 is re-
jected at a 1% level. It is noted that the mean FEV1/FVC
of the patients with high dependence (74.75) is lesser and
the mean FEV1/FVC of the patients with low dependence
(94.00) is greater. This concludes the high nicotine depend-
ence has reduced FEV1/FVC.

F-value of 2.983 indicates that the null hypothesis H;1 is re-
jected at a 1% level. It is noted that the mean PEF of the
patients with high dependence (47.87) is lesser and the mean
PEF of the patients with low dependence (73.58) is greater.?’
This concludes the high nicotine dependence has reduced
PEF.

F-value of 3.163 indicates that the null hypothesis H;1 is re-
jected at a 1% level. It is noted that the mean FEF25-75 of
the patients with high dependence (29.12) is lesser and the
mean FEF25-75 of the patients with low dependence (57.50)
is greater. This concludes the high nicotine dependence has
reduced FEF25-75.

Influence of cigarettes smoked on nicotine
dependency

This section presents the Influence of cigarettes smoked on
nicotine dependency among cigarette smokers. A sample of
76 patients was selected for the study. To study the Influ-

ence of cigarettes smoked on nicotine dependency, one way
ANOVA is used. The results are shown in the following ta-
ble.

Null hypothesis H2: There is no influence of cigarettes
smoked on nicotine dependency

Table 7: Influence of cigarettes smoked on nicotine
dependency

Mean Std. Deviation F-value

10 or less 2.93 0.998
1 - 20 5.12 1.258 50.726**
21-30 7.30 1.337 (p=-000)
31 0r more 8.50 0.707

** Significant at 1% level

From the above (Table-7) the F-value of 50.726 indicates
that the null hypothesis H 2 is rejected at a 1% level. It is
noted that the mean nicotine dependence of the patients who
smoke more than 30 cigarettes (8.50) is higher and the de-
pendence level of patients smoking less than 10 cigarettes
(2.93) is less. This concludes the increase in smoking more
cigarettes have improved the nicotine dependency level.

Relationship between age, BMI and Nicotine
dependence level

This section gives clarity about the relationship between age,
BMI and Nicotine dependence level among cigarette smok-
ers. Karl Pearson’s correlation coefficient is obtained and
the results are shown in the following table.

Null hypothesis H 3: There is no significant relationship
between age and Nicotine dependence level

Null hypothesis H 4: There is no significant relationship
between BMI and Nicotine dependence level

It is observed that the correlation coefficient (0.315) between
age and Nicotine dependence level is positive and significant
at 1% level; in this case, the null hypothesis H 3is rejected.
It is concluded that as age increases the Nicotine dependence
level increases moderately.

It is observed that the correlation coefficient
(-0.265) between BMI and Nicotine dependence
level is negative and significant at 5% level; in this
case, the null hypothesis Hdis rejected. It is con-
cluded that an increase in Nicotine dependence lev-
els decreases the BMI moderately among cigarette
smokers.

. ____________________—
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Wheezing, Cough With Expectoration Breathlessness 13
Wheezing 13
Shortness Of Breath 3.9
No Complaints 9.2
Dry Cough Breathlessness 2.6
Dry Cough 13
Cough With Expectoration Breathlessness 17.1
Cough With Expectoration 5.3
Cough & Wheezing 1.3
Cough & Breathlessness 6.6
Cough 18.4
Chest Pain Breathlessness 2.6
C/O Nasal Block .Cough 1.3
Breathlessnessh/O Wheeze 2.6
Breathlessness On Walking 3.9
Breathlessness Cough 2.6
Breathlessness 18.4

0 5 10 15 20
No Of Patients (in %)

Figure 1: Chief Complaints.
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Figure 2: How soon after waking do you smoke your first ciga-
rette.
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Figure 3: Finding difficult to refrain from smoking in places
where it is forbidden.
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Figure 4: How many cigarettes a day do you smoked.
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Figure 5: Do you smoke more frequently in the morning.

= No
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Figure 6: Do you smoke even if you are sick in bed most of
the day.

DISCUSSION

The differences in the mean value of each parameter be-
tween the four categories of smokers based on the duration
of smoking and also on the number of cigarettes smoked per
day were analyzed and discussed.”!

Out of 76 patients who participated in the study, 64.5% of the
patients are current smokers and 35.5% of the patients are
Ex-smokers there predominant chief complaints discussed in
(Figure-1).2

The findings resulted in 9.22% of the patients are having
smoking habits up to 5 years, 28.94 % of the patients have
6-15 years of smoking habit,® whereas 32.9% and 28.94% of
the patients are having smoking habits for 16-25 years and
more than 26 years respectively.*

It is understood that 15.79% of the patients are smoking 1-5
cigarettes per day, 28.94% of the patients are smoking 6-10
cigarettes per day,” 19.74% of the patients are smoking 11-
15 cigarettes per day,* another 19.74% of the patients are
smoking 16-20 cigarettes per day and 15.79% of the patients
agreed that they smoke 20 and more Cigarettes per day.?

The sample test was performed to find the significant dif-
ference between the four categories having nicotine depend-
ency levels concerning PFT observations.
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The result showed that the F-value of 3.243(P=0.015) and
the mean FVC of the patients with high dependence (54.12+
18.893) are lesser and the mean FVC of the patients with
low dependence (72.85+14.072) is greater. This concludes
the high dependence on nicotine has reduced FVC and there
is near significance between each category.?

The result showed that the F-value of 3.090(P=0.032)and the
mean FEV1 of the patients with high dependence (42.12+
21.437) are lesser and the mean FEV1 of the patients with
low dependence (67.58+18.322) is greater. This concludes
the high dependence on nicotine has reduced FEV1 and there
is near significance between each category.?

The result showed that the F-value of 3.225(P=0.023)and
the mean FEV1/FVC of the patients with high dependence
(74.75+17.161) are lesser and the mean FEV1/FVC of the
patients with low dependence (94.00+13.724) is greater.®
This concludes the high nicotine dependence has reduced
FEV1/FVC and there is near significance between each cat-
egory.

The result showed that the F-value of 2.983(P=0.049)
and the mean PEF of the patients with high dependence
(47.87£18.825) are lesser and the mean PEF of the patients
with low dependence (73.58+18.598) is greater. This con-
cludes the high dependence on nicotine has reduced PEF and
there is near significance between each category.’!

The result showed that the F-value of 3.163(P=0.021)and
the mean FEF25-75 of the patients with high dependence
(29.12424.062) are lesser and the mean FEF25-75 of the pa-
tients with low dependence (57.50+25.346) is greater. This
concludes the high nicotine dependence has reduced FEF25-
75 and there is near significance between each category.

The correlation coefficient (0.315) between age and Nicotine
dependence level is positive and significant at a 1% level.*
It is concluded that as age increases the Nicotine dependence
level increases moderately.

The correlation coefficient (-0.265) between BMI and Nic-
otine dependence level is negative and significant at a 5%
level. It is concluded that an increase in Nicotine depend-
ence levels decreases the BMI moderately among cigarette
smokers.

CONCLUSION

To conclude, our study suggests that nicotine dependency
is the indirect root cause for the declined lung functions of
a healthy smoker. The statistical significance of the results
confirms the decrease in lung function with an increase in
nicotine dependency. And also Age and BMIreduce lung
function in nicotine dependency of healthy smokers. Nico-
tine craving causes the smoker to smoke more and more.**

Smoking cessation is the only way to prevent further decline
in lung function and recovery of damaged lungs to a certain
extend.

Fagerstrom’squestionnaire playing an important role in de-
tecting nicotine dependency. Hence it higher scores more in
nicotine dependence and it accelerates the lung function ca-
pacity declined quicker.*

Early intervention with counselling and adequate treatment
using this questionnaire prevent schronic lung diseases.
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