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ABSTRACT

BACKGROUND

Smoking in India has been known since at least 2000 BC when cannabis was smoked and is first mentioned in the Atharvaveda,
which dates back a few hundred years BC. Chronic Obstructive Pulmonary Disease (COPD) has been recognised as one of the most
important causes of morbidity and mortality in chronic tobacco smokers all over the world. Cigarette smoking produces
inflammatory changes in small airways, especially in respiratory bronchioles. This leads to dilatation and destruction of small
airways, characterised as emphysema. The pulmonary damage induced by smoking acts slowly and may show no symptoms until
pulmonary functions are lost. In present study, the pulmonary function test of smokers were compared with non-smokers, the
people of Northern Bihar (Koshi region), Bihar.

MATERIALS AND METHODS

The study design is a descriptive comparative study of Lord Buddha Hospital (Central Hospital) and Associated Hospital, Lord
Buddha Koshi Medical College, a tertiary care centre in Koshi Region (Northern Bihar) from January 2015 to November 2016. In
the study 120 healthy male subjects, 60 smokers and 60 non-smokers were assessed for their pulmonary function test by using a
computerised spirometer.

RESULTS

In the present study, bidi smoking was most common (58.33%) followed by both cigarette and bidi smoking (25.0%) and only
cigarette smoking (16.67%) in smokers. The distribution of grade of smoking is shown in Table 3. Light smokers were commonest
(75.00%), followed by moderate (21.67%) and heavy smokers (03.33%). Most of the smokers were in the age group of 40 - 49
years (50.0%). Majority of light smokers (53.33%) were in the age group of 40 - 49 years, moderate smokers (46.16%) in 50 - 60
years and heavy smokers (50.0%) in 50 - 60 years.

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.
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BACKGROUND

Smoking in India has been known sinceat least 2000
BC when cannabis was smoked and is first mentioned in
the Atharvaveda, which dates back a few hundred years
BC. Tobacco smoking is menace and contagious problem.
Every effort is being made at government level to stop
smoking. Even it has been declared as a crime and punishable
act. Ordinance about penalty to cigarette smokers has been
passed, but in spite of all cigarette smokers are still
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flourishing. Tobacco smoking is an intentionally invited
health hazard.

The World Health Organisation reported that tobacco
smoking killed 100 million people worldwide in the 20th
century and warned that it could kill one billion people
around the world in the 21st century.[! In India, smoking is a
prevalent in both urban and rural areas irrespective of mode
of smoking i.e. cigarettes, bidis, pipes, cigar, hookah etc. In
India, tobacco is consumed mainly in the form of bidis (54%)
followed by smokeless tobacco (27%) and cigarettes (9%).[2]

Tobacco has remained as one of the most important
predisposing factors responsible for so many respiratory and
cardiovascular diseases. Chronic Obstructive Pulmonary
Disease (COPD) has been recognised as one of the most
important causes of morbidity and mortality in chronic
tobacco smokers all over the world.[3]

Tobacco kills more than five million people worldwide.
Use of tobacco in smoking and non-smoking form is quite
common in India; about 15% to over 50% men use tobacco in
this country. Thus, tobacco smoke related respiratory
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diseases like COPD, lung cancer etc. are increasing rapidly.
Furthermore, tobacco consumption has a deleterious effect
on the course of bronchial asthma, pulmonary tuberculosis,
lung function and other lung diseases.[*] Moreover, there is
accelerated decline in lung function if airway obstruction
already exists.[5]

Cigarette smoking produces inflammatory changes in
small airways, especially in respiratory bronchioles. This
leads to dilatation and destruction of small airways,
characterised as emphysema.lsl The pulmonary damage
induced by smoking acts slowly and may show no symptoms
until pulmonary functions are lost.[”]

In a population based Delhi, the prevalence of bronchial
asthma and allergic rhinitis was found to be higher than
reported earlier from India. Smoking was one of the major
risk factors for higher prevalence of bronchial asthma and
allergic rhinitis.[8l

Respiratory system evaluation and screening can easily
be done by Pulmonary Function Tests. It is an important and
useful adjunct for correlation and evaluation of the
presenting complaint of patients like cough and dyspnoea,
the imaging studies and pre- and post-treatment respiratory
function status as well as to identify patients with no or
insignificant signs and symptoms of respiratory impairment.

Keeping in mind, the huge physiological and clinical
importance I decided to carry out this study. In present study
the pulmonary function test of smokers were compare with
non-smokers. So, it is expected that this knowledge will help
in forming the norms of ventilator functions of Indian subject
by giving due weightage to the interfering effect of smoking.

In view of increasing behaviour of smoking among the
people of Northern Bihar, where a large population is migrant
workers with poor hygiene and low socioeconomic status,
this study was undertaken for a better understanding of the
correlation between smoking and its effects on pulmonary
functions.

MATERIALS AND METHODS

The study design is a descriptive comparative study, Lord
Buddha Hospital (Central Hospital) and Associated Hospital,
Lord Buddha Koshi Medical College, a tertiary care centre in
Koshi Region (Northern Bihar), from January 2015 to
November 2016.

This study was conducted after approval from the
Institutional Ethical Committee before the start of study. The
study population included 120 male subjects comprising of
60 smokers and 60 non-smoker controls aged between 30-60
years. The study group was amongst general public including
staff members, students and healthy attendant of the
patients. The approval of Institutional Ethics Committee was
taken before the start of study. Participants who met the
inclusion criteria were recruited after giving information
regarding the study in their vernacular language and written
informed consent was obtained.

Classification based upon Smokers and Non-Smokers by

WHO (1998)-19

1. Smoker: Someone who, at the time of the study, smokes
any tobacco product either daily or occasionally.

2. Non-Smoker: Someone who, at the time of the study, did
not smoke at all.
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3. Ex-Smoker: Someone who was formerly a daily or
occasional smoker, but currently does not smoke at all.

Inclusion Criteria

1. Subjects in the age range between 30 - 60 years.

2. Non-Smoker: According to definition non-smoker is a
person who does not smoke tobacco.

3. Smoker: They are persons who are engaged in the
inhalation and exhalation of fumes of burning tobacco
from cigarette, bidis etc.

4. Every smoker must have been smoking at least six
cigarettes a day.

Exclusion Criteria

1. Females will be not included in the study.

2. Known case of bronchial asthma.

3.  COPD subjects.

4. Chronic infections such as tuberculosis or other
infections of lungs.

Subjects with respiratory symptoms such as cough.

6. Pneumothorax.

“u

Smoking Index

The average number of cigarettes/ bidis smoked per day and
duration (in years) of tobacco smoking. Further, smokers
were classified as per exposure level on the basis of smoking
index criteria.[10.11]

Smoking Habit Index
(Frequency x duration).
Non-smokers 0.

Light smokers 1-10.
Moderate smokers 11-20.
Heavy smokers more than 20.

Before Performing Pulmonary Function Test, following

Points were Ascertained that the-

1. Subject has not consumed alcohol within four hours.

2. Has not smoked within one hour.

3. Has worn comfortable clothing, not restricting chest and
abdominal movements.

4. Has not performed vigorous exercise within half an hour.

Procedure of Spirometry

For this study computerised spirometer, RMS Helios 701 was

used. For performing the spirometry, each participant was

allowed to rest for about 10 minutes before the procedure.

The details of procedure was explained and demonstrated to

each participant-

1. Smoking within 1 hour of procedure.

2. Performing vigorous exercise within 30 minutes of
procedure.

3. Wearing clothing that substantially restricts full chest
and abdominal expansion.

4. Eating a large meal within 2 hours of procedure.

5. To obtain an accurate recording: Sit up straight; Wear
nose clip and get a good seal around the mouth.

The subject was asked to sit comfortably in a chair. The
complete procedure was explained. All doubts if any are
cleared. Subject was instructed to breathe in fully by deep
inspiration with nostrils closed. Seal the lips around the
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sterile mouthpiece of spirometer and forcefully expire the air
out as fast and as far as possible. Best of three readings was
recorded and interpreted.

Statistical Analysis

The data collected during the study was formulated into a
master chart in Microsoft Office Excel and statistical analysis
was done with the help of computer using statistical software
package SPSS V.17 for windows. Using this software
frequencies, range, mean, standard deviation and ‘p’ were
calculated through student’s ‘t’ test and Chi-square test. SPSS
software version 17 was used to calculate quantitative
variables to check. Percentages were calculated directly for
p=0.05 was used as the accepted significance level.

RESULTS

The physical parameters of smokers and non-smokers are
shown in [Table 1]. The age range of subjects was 30 - 60
years with mean age of 48.25 years in smokers and 48.15
years in non-smokers. Similarly, there was significant
difference in the means of other physical parameters like
height, weight, body mass index and body surface area in
smokers and non-smokers.

In the present study bidi smoking was most common
(58.33%) followed by both cigarette and bidi smoking
(25.0%) and only cigarette smoking (16.67%) in smokers
[Table 2] [Graph 1].

The distribution of light smokers were commonest
(75.0%) followed by moderate (21.67%) and heavy smokers
(03.33%) [Table 3] [Graph Table 1].

Most of the smokers were in the age group of 40 - 49
years (50.0%). Majority of light smokers (53.33%) were in
the age group of 40 - 49 years, moderate smokers (46.16%)
in 50 - 60 years and heavy smokers (50.0%) in 50 - 60 years
[Table 4] [Graph Table 2].

The mean values of all the pulmonary function tests are
significantly reduced in smokers compared to non-smokers.
The impaired PFTs in smokers were found to be statistically
highly significant by applying unpaired ‘t’ test of significance
[Table 5] [Graph Table 3].

In our study, obstructive changes were most common in
smokers (36.67%) followed by restrictive (3.33%) changes
and mixed (5.0%) changes. Most of the non-smokers (95.0%)
had normal PFT results [Table 6] [Graph 2].

The relation of type of smoking with pulmonary function
tests is shown in [Table 7] [Graph Table 4]. In the present
study, bidi smoking was the most common (58.33%) and it
accounted for most of the obstructive lung changes (68.18%)
in smokers after spirometry.

Variables Non-Smokers Smokers
Mean + 2 S.D.* Mean + 2 S.D.*
Age (years) 48.15 + 10.54 48.25 +10.09
Height (m) 1.66 +0.12 1.67 £0.11
Weight (kg) 64.3+11.5 65.5 + 8.8
Body surface area 1.75 £ 0.14 1.72 £ 0.06
(m2)
Body Mass Index
(BMI) 23.81+3.37 23.53+3.20
Table 1. Physical Characteristics of Smokers and Non-
Smokers People in Northern Bihar

*S.D.= Standard Deviation.
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Type of Smoking No. Percentage (%)
Only Bidi 35 58.33
Both Cigarette/ Bidi 15 25.00
Only Cigarette 10 16.67
Total 60 100.0

Table 2. Type of Tobacco Smoking in Smokers

NUMBER OF SMOKER

ONLY CIGARETTE
17%

Graph Table 1. Type of Tobacco Smoking in Smokers

Grade of Smoker Nsl:nn:)l;{i;:f Percentage (%)
Light smoker 45 75.00
Moderate smoker 13 21.67
Heavy smoker 02 03.33
Total 60 100.0

Table 3. Distribution of Grade of Smoking in Smokers

70
60
50
40
20
20
0 —
LIGHT SMOKER ~ MODERATE  HEAVY SMOKER TOTAL
SMOKER
# NO OF SMOKERS
Graph Table 1. Distribution of Grade of Smoking in
Smokers
Age Light Moderate Heavy
Total
Group | Smoker | Smoker No. | Smoker No. (%)
(Years) | No. (%) (%) No. (%) e
30-39 |14 (31.11)| 2(15.38) 0(00) |16 (26.67)
40-49 |24 (53.33)| 5(3846) 1(50.0) (30 (50.00)
50-60 |07 (15.56)| 6 (46.16) 1(50.0) (14 (23.33)
60
Total |45 (75.00)| 13 (21.67) | 2 (03.33
otal |45 (75.00)| 13 (21:67) | 2(0333) | (00 o0

Table 4. Age Wise Distribution of Grade of Smoking in
Koshi Region, Bihar
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Type of | Pulmonary Function Test Interpretation Total
Smoking | Obstructive [Restrictive] Mixed | Normal
Only Bidi 15 0.0 03 17 35
(68.18) (0.0) (100.0) | (51.52) | (58.33)
Ciglz‘r’z’te |0 02 0.0 08 15
Bidi (22.72) (100.0) (0.0) | (24.24) | (25.00)
.Only 02 0.0 (0.0) 0.0 08 10
Cigarette (09.00) (0.0) | (24.24) | (16.67)
Total 22 02 03 33 60
(100.0) (100.0) | (100.0) | (100.0) | (100.0)

Table 7. Relation between of Pulmonary Function Tests

and Types of Smoker in Koshi Region, Bihar

Fli)l:lclg:)‘::l'?‘?slts Non-Smokers| Smokers |Significance*

Mean 2 S.D* Mean +2 S.D| P value
(PFTs)

FVC 3.14 £ 0.98 2.97+£1.06 0.03241
FEV1 2.82 £ 0.86 2.47 +£1.02 0.000697
FEV1/FVC 89.48 +10.54 [83.95 + 23.97| 0.003811
PEFR 6.81+344 | 531+345 | 0.000037
FEF 25%-75% | 3.59+1.74 2.98+2.02 0.00193
MVV 102.6 £ 33.66 | 86.2 + 44.21 0.00002

Table 5. Pulmonary Function Tests among Non-Smokers
and Smokers in Koshi Region, Bihar. P value Less Than

0.05 is Sig

nificant

3.13 2,98

2.81 2.48

FVC FEVI

ENONSMOKER ESMOKER

FEV1/FVC

6.8 53

3.59 2

PEER

.99

FEF25-75%

103.6

MVV

Graph Table 3. Pulmonary Function Tests
among Smokers and Non-Smokers

Smokers Non-Smokers Total
PFTResults | "\ (o) No. (%) No. (%)
Obstructive 22(36.67) 03(05.00) 25(20.83)
Restrictive 02(03.33) 00(00.00) 02(01.67)
Mixed 03(05.00) 00(00.00) 03(02.50)
Normal 33(55.00) 57(95.00) 90(75.00)
Total 60 60 120(100.0)

Table 6. Interpretation of PFT Results in Smokers and Non-

Smokers in Koshi Region, Bihar

W OBSTRUCTIVE
W RESTRICTIVE
EMIXED
mNORMAL
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Graph 2. Interpretation of
PFT Results in Smokers
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Graph Table 4. Relation of Type of Smoking
with Pulmonary Function Tests

DISCUSSION

Smoking is well-known to cause respiratory disorders and
pulmonary functions decline and when it co-exists with air
pollution the effects could be more harmful. Tobacco smoking
is widely prevalent all over the world and it continues to rise
in developing countries. By 2030, the developing world is
expected to have 7 million deaths annually from tobacco
use.[12]

World Health Organisation 1993 tobacco alert report, 900
billion bidi sticks are smoked per year in India alone. The
national family health survey 2005 - 2006 reported 29.0%
men and 8.9% women smokers, in state of Bihar, India.
Cigarette smoking predominates in urban areas, where bidi
smoking is the commonest type of smoking in the lower
income groups of illiterate and less educated people.[13]

This study included data on 120 subjects in the age group
of 30-60 years with 60 non-smokers and 60 smokers. The
study observed decreased pulmonary functions in smoker
population compared to the non-smoker population. It is
showed that there were statistically significant changes in
pulmonary function (“p” value < 0.05) between smoker and
non-smoker population.

There was significant difference in the mean physical
parameters like age, height, weight, body mass index and
body surface area by calculating mean and standard deviation
in smokers and non-smokers, thereby showing proper
matching of smokers and non-smokers (Table 2). Most of the
smokers smoked only bidi (58.33%) followed by both
cigarette and bidi mixed (25.0%) and only cigarettes
(16.67%). None of the individuals smoked tobacco in any
form other than bidis or cigarettes.

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.
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In the smoking index it was observed that most smokers
were light smokers (42.0%) followed by moderate smokers
(32.0%) and heavy smokers (26.0%).

In our study majority of the light smokers were in the age
group of 40 - 49 years (53.33%), moderate smokers in 50 - 60
years (46.16%) and heavy smokers in 50 - 60 years (50.0%).
Similarly, Burrows et al,[14] reported that there is quantitative
significant relationship between impaired ventilatory
function and duration and frequency of smoking.

In our study all pulmonary function parameters like FVC,
FEV1, FEV1/FVC, PEFR, FEF 25% - 75% and MVV showed
statistically highly significant association between smokers
and non-smokers by applying unpaired t-test of significance
(p < 0.001). Similar, observations showing lung function
impairment in smokers were reported by Burrows et al,[14]
Pandya et al.[15]

In our study out of total 120 study subjects 90 (75.0%)
had normal lung functions, whereas 30 (25.0%) had impaired
lung functions out of which 27 (90.0%) were smokers and
only 3 (10.0%) were non-smokers. The association between
smoking and impaired PFT was statistically highly significant.
The smokers had 17.3 times more risk of having impaired
pulmonary functions as compared to non-smokers. A fall in
FVC indicates restrictive lung changes.

In the present study, obstructive lung dysfunction was
commonest among those with impaired pulmonary functions
in both smokers (22 out of 27, i.e. in 81.48%) and non-
smokers group (3 out of 3 subjects, i.e. in 100.0%).

The obstructive lung changes were predominantly in only
bidi smokers 15 (68.18%) followed by in both cigarette and
bidi smokers 05 (22.72%) and only cigarette smokers 02
(09.00%). Padmavathy,l6l in a study concluded that
pulmonary functions are more affected in bidi smokers than
in cigarette smokers.

The diagnostic difficulties encountered were parallel to
those experienced by different authors working on similar
projects- Smoking is the major identified risk factor and
approximately 15% of smokers developed Chronic
obstructive pulmonary disease (COPD).[17] Current cigarette
smoking had the higher rate of infection with C. pneumoniae.
Smoking is a well-known important risk factor for COPD
patients through alteration in mechanisms of the host
defense system.[1819]

Comparing the burden of tuberculosis and COPD- The
aetiological agent in tuberculosis is the bacillus
Mycobacterium tuberculosis which represents one of many in
the family of mycobacteria. The mode of spread among
humans is via aerosol droplet transmission, hence the lungs
are often the focus of tuberculous disease although TB may
present with disease in any organ system. In the 1998 survey
of TB cases in England and Wales, 62% were noted to exhibit
pulmonary involvement.[20] In that survey, 38% had sole
extrapulmonary involvement and this figure appeared to be
increasing when compared to previous surveys undertaken
in the same region.[20,21,22,23]

Lung involvement due to non-typhoid strains of
Salmonella was first recognised in patients with underlying
conditions such as malignancy, diabetes mellitus,
corticosteroid therapy or alcohol abuse.[24 Salmonella has
been rarely cited as a significant respiratory pathogen in this
population.[25.26,27]
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Studies on the prevalence of COPD in patients with HCV
are also scant. In patients with chronic HCV infection,
prevalence of COPD (17.6%) and bronchial asthma (14.7%) is
significantly higher compared to that in patients with
hepatitis B infection matched in age, gender and smoking
status (COPD 5%, bronchial asthma 1.7%).[2829.30] Bacterial
Vaginosis are also including passive cigarette smoking
status.[31]

CONCLUSION

Tobacco smoking in the form cigarette-bidi has significant
deleterious effects on the pulmonary functions. In this study
in rural area, bidi smoking was the most common. Almost all
the pulmonary function parameters were significantly
reduced in smokers and obstructive pulmonary impairment
was commonest finding. There was significant decreased
pulmonary function in the smoker population in comparison
to the non-smoker population. Hence, the risk of respiratory
mortality or morbidity is high with chronic tobacco smoking
in Koshi region, Bihar.
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