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ABSTRACT
Background: Pulmonary function test (PFT) is a valuable tool to evaluate respiratory system. It helps
in assessing severity of airway obstruction and functional degradation through different patterns of
abnormalities and helps to establish a diagnosis.
Methods: This was an observational, prospective study conducted for three months on thrice-weekly
basis in the Department of Pharmacology using Spiro Excel software. FVC, FEV1, FEV1/ FVC%,
PEFR and FEF 25-75 % were compared in context of gender and age with one-tail unpaired t-test.
Interpretation of PFTs, i.e. Normal, Obstructive, Restrictive, and Mixed were compiled and
categorized on basis of gender. Age group based smoking habit was analyzed. The parameters and
interpretation of PFTs were compared between smokers and non-smokers.
Results: In this study 90 patients were enrolled; 71 were males and 19 were females. The majority
of patients (40, 44.4%) were about 18-38 years. Mean and standard deviation of PFT parameters
were significantly higher for males. The interpretation of PFT showed 41 normal and 49 abnormal
results. On gender-based analysis, 41 (57.7%) males and 8 (42.1%) females showed abnormal PFT.
On basis of smoking habit, maximum smokers (43.5%) were about 18-38 years of age. Mean values
of PFT parameters were compared and were found to be significantly reduced in smokers.
Conclusions: This study showed that smoking has deleterious effect on pulmonary functions. Hence,
cessation of smoking should be encouraged to prevent further decline. Spirometry can provide
information on pulmonary function which may increase awareness among smokers, and can influence
them to quit smoking.
Keywords: Non-smoker, Pulmonary Function Test, Quit smoking, Smoker, Spiro Excel

Available Online: 30th June 2020

Received: 24.05.20
Accepted: 05.06.20
*Corresponding Author

Dr. Adil Ali Shakur
Department of Pharmacology, IGIMS,
Patna
Copyright: © the author(s. IABCR is an official
publication of Ibn Sina Academy of Medieval
Medicine & Sciences, registered in 2001 under
Indian Trusts Act, 1882.
This is an open access
article distributed in accordance with the
Creative Commons Attribution Non Commercial
(CC BY-NC 4.0) license, which permits others
to distribute, remix, adapt, build upon this work
non-commercially, and license their derivative
works on different terms, provided the original
work is properly cited and the use is noncommercial

INTRODUCTION_____________________
Pulmonary function tests (PFTs) have evolved as a valuable
tool to evaluate symptoms of the respiratory system and to
assess its functionality in suspected or known respiratory
disease patients.1 Although they do not provide a diagnosis
per se, different patterns of abnormalities help to establish a
diagnosis.2 It can be used to assess the status of an
individual’s respiratory system.3 These tests are helpful in
assessing the severity of airway obstruction and functional
degradation of the respiratory system. PFTs are primarily
based on expert opinion and international guidelines of
asthma, chronic obstructive pulmonary disease (COPD), and
lung fibrosis.4 It is based on the recognition of typical patterns
with strictly defined cut-offs for abnormalities (obstructive,
restrictive, or mixed) with grades of severity over time.
Various algorithms have been incorporated in this method,
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and most PFT nowadays are equipped with built-in software
that can generate a preliminary interpretation.1 However,
interpretation of these tests requires knowledge of normal
values and pattern of flow-volume curves which should
always be correlated with clinical history and presentation of
the patient.5
The lung function capacity varies due to various factors such
as gender, age, and tobacco smoking. Tobacco smoke
contains around 4000 chemicals and more than 40
carcinogens. Smoking has a detrimental effect on function of
the lungs and is a significant risk factor in the development
of COPD.6 Moreover, in response to irritants found in smoke,
various inflammatory cells like CD8+ T-lymphocytes, B cells,
neutrophils, and macrophages get accumulated resulting in
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inflammatory reactions. Hence, the risk of pulmonary
mortality or morbidity is higher in smokers when compared to
non-smokers. Analysis of PFTs in this region can be an
imperative step to exhibit the variations in PFT parameters
and lung capacity. Moreover, PFTs can be useful because it
is inexpensive, non-invasive and reproducible.7
Keeping these facts into consideration the present study was
conducted to study PFT parameters in the context of gender,
age, smoking pattern, types of abnormalities, and
comparison of smoker’s and non-smoker’s lung capacity.

and 16 patients (17.7%) ≥ 60 years of age. The mean and
standard deviation of Pulmonary function test parameters of
either gender were analyzed in which all values were
significantly higher for males in comparison to females
(p<0.001) [Table 01]
Table 1: Gender based pulmonary function test parameters

METHODS__________________________
This was an observational, prospective study conducted for
a period of three months and was commenced after attaining
permission from the institutional ethics committee
(280/IEC/2018). The pulmonary function test is routinely
conducted on thrice-weekly basis in the Department of
Pharmacology on the referred patients from concerned
clinical departments of our Institute. In this study, a total of
90 patients were enrolled who underwent a computer-based
pulmonary function test using a Spiro Excel software- version
1.3.
Inclusion Criteria
•
Patients of either gender
•
Patients ≥ 18 years of age
•
Active smoker: Someone who smoked any tobacco
products either daily or occasionally
Exclusion criteria
•
Patients not willing to participate in the study
•
Smoking within one hour of testing
•
Vigorous activity/exercise within 30 minutes of
testing
•
Large meal within two hours of testing
•
Ex-smokers
After a proper history taking the selected patients were
subjected to spirometry using American Thoracic Society
criteria8 and as per the operating instructions given in the
user’s manual of the spirometer. Tests were performed while
patients were seated comfortably in a chair. They were given
detailed instructions about the test procedures and were also
demonstrated a pre-recorded video of the test procedure.
Each patient repeated each manoeuvre for three to five times
and the best among them was selected for the analysis. The
differences between values of pulmonary function test
parameters, i.e. FVC, FEV1, FEV1/ FVC%, PEFR and FEF
25-75 % on the basis of gender and age were compared with
one-tail unpaired t-test.9 The mean and standard deviation
were used for descriptive statistics. The interpretation of
PFTs, i.e. Normal, Obstructive, Restrictive, and Mixed were
compiled which was further categorized on the basis of
gender. Further, the patients were analyzed on basis of their
smoking habit, i.e. smokers and non-smokers in the context
of age group. Finally, the pulmonary function test parameters
and the interpretation of PFTs were compared between
smokers and non-smokers. Collected data were analyzed
using Statistical Package for the Social Service (SPSS)
software.

RESULTS___________________________
In this study 90 patients were enrolled, of which 71 were
males and 19 were females. In age group-based analysis,
we found 40 patients (44.4%) in the age group of 18-38
years, 34 patients (37.7%) in the age group of 39-59 years
International Archives of BioMedical And Clinical Research
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Variables

Male (Mean ± SD)

Female (Mean ± SD)

FVC

4.8±0.8

3.1± 1.2

FEV1

3.9± 1.2

2.4± 0.9

FEV1/FVC%

82± 2.1

78± 1.2

PEFR

6.30 ± 3.46

5.80 ± 3.44

FEF 25-75 %

4.23± 2.78

3.91± 1.56

In the age group-based analysis, mean and standard
deviation of pulmonary function test parameters through
ANOVA showed that all values were significantly higher in
18-38 years of age group. [Table 02]
Table 2: Age group based pulmonary function test parameters
Variables

18-38 Years
(Mean ± SD)

39-59 Years
(Mean ± SD )

≥60 Years
(Mean ± SD)

FVC

5.01 ± 1.13

4.12± 1.15

3.04 ± 1.34

FEV1

4.62± 0.67

3.76± 0.45

2.65± 0.83

FEV1/FVC%

92.22± 0.89

91.26± 1.67

87.11± 0.56

PEFR

9.67 ± 1.67

8.78 ± 2.71

6.90 ± 0.77

FEF 25-75 %

3.11 ± 0.62

3.02 ± 1.34

2.01 ± 0.39

The interpretation of pulmonary function test was compiled in
which, out of 90 patients, 41 showed normal PFT and 49
showed abnormal PFT [Figure 01].
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Figure 01: Interpretation of Pulmonary Function Test
On gender-based analysis, we found that 30 (42.2%) males
showed normal PFT and 41 (57.7%) showed abnormal PFT.
Whereas in females 11 (57.8%) showed normal PFT and 8
(42.1%) showed abnormal PFT [Figure 02].
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Figure 02: Gender based interpretation of Pulmonary Function Test
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Further, the patients were analyzed on basis of their smoking
habit. In the age group-based analysis, we found that
maximum smokers (43.5%) were about 18-38 years of age
[Table 03].
Table 03: Age group-based pattern of smokers
Age Group

Smokers (n=39)

18-38

17

39-59

12

>60

10

The pattern of PFT in smokers & non-smokers were assessed
[Figure 03]. Further, the mean values of all parameters were
compared and were found to be significantly reduced in
smokers. [Table 04]
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Figure 03: Pattern of PFT in smokers and non-smokers

Table 04: PFT among smoker and non-smoker
Group
Variables

Smoker ± 2 SD

Non-Smoker ± 2
SD

Significance p
Value*

FVC

3.02 ± 1.03

4.13± 0.78

0.03242 (S)

FEV 1

3.1± 1.68

5.13± 0.81

0.000591(HS)

FEV1/FVC%

1.02± 2.10

1.24± 0.67

0.003806 (HS)

PEFR

5.41 ± 3.71

6.23± 1.42

0.000032 (HS)

FEF 25-75 %

2.51 ± 1.64

3.99 ± 1.02

0.00196 (HS)

DISCUSSION________________________
Pulmonary function test is the most commonly used measure
of lung function. In this study, PFTs parameters were
analysed and compared on the basis of gender and age
groups. The values of these parameters, i.e. FVC, FEV1,
FEV1/FVC%, PEFR, and FEF25%-75% were significantly lower
for females than the corresponding values for males. There
was no significant correlation between these variables in
either gender. The finding of greater lung function test values
for males than females can be attributed to gender based
anatomical differences and is also in accordance with
previous studies.10 It has also been reported that females
have smaller lung volumes, diffusion surfaces, and diameter
of the respiratory airways than in males.11 Thus, the lower
PFT parameters of female group in this study can be
associated with normal physiological differences. However,
more studies are required to explain this gender related
difference in the lung function.
International Archives of BioMedical And Clinical Research

Section: Pharmacology

Aging is a significant factor in the demographic transition. It
results in progressive constriction of homeostatic reserve
resulting in homostenosis of every organ. Changes in the
surface area in different age group result in a decrease in the
diffusion capacity of the lung. Both the loss of surface area
and a decrease in pulmonary capillary blood volume
contributes to reduced perfusion matching with aging.12 Lung
capacity is a major biological function and is significantly
affected with an increase in age. Moreover, the partial arterial
pressure of oxygen declines five to ten mm Hg between the
ages of 25 & 75 years. In our study, we found a similar
pattern, i.e. decrease in FEV1 with normal FVC indicating an
obstructive pattern of impaired pulmonary functions.
Although the mean values of PFT parameters were found to
be higher in males in all age groups, the difference in FVC
was significantly higher in the 18-38 years of age group. It
was also seen that difference in mean values of FVC
declined with subsequent increase in the age groups.
All Pulmonary function test parameters like FVC, FEV1,
FEV1/FVC and FEF25-75% showed a statistically highly
significant association between smokers and non-smokers
by applying an unpaired t-test of significance (p < 0.001). The
nexus between smoking and deranged PFT results was
statistically highly significant. The smokers have 17.3 times
more risk of having impaired pulmonary functions as
compared to non-smokers.1 3 This study included data on 71
males and 19 females in the age group of ≥18 years
consisting of two groups divided into smokers and nonsmokers. The statistical data showed a significant decrease
in pulmonary function (‘p’ value less than <0.05) in smokers
in comparison to non-smokers. The mean FEV1 at 5.13±
0.81 liters were significantly higher in non-smoker than the
mean FEV1 at 3.1± 1.68 liters in smoker population.14 The
FEF25-75% also showed a significantly higher mean value at
3.99 ± 1.02 liters than the mean FEF25-75% at 2.51 ± 1.64 liters
in smokers. The FVC and FEV1% were higher in non-smoker
than smokers, but the difference was insignificant. The
difference in pulmonary function between smokers and nonsmokers was attributed to smoking. These data indicate that
smoking is highly associated with airflow limitation resulting
in an abnormal PFT pattern.15 Smoking cessation reduces
decline in forced expiratory volume in one second, which
indicates that inflammatory and/or re-modeling processes
are positively affected.16
The limitation of this study was its duration, which was only
about three months and also that the sample size was small.
A study of longer duration with a larger sample size can
provide more corroborative results. This study provides
baseline data for carrying out further studies, which would
provide more valuable information.

CONCLUSION_______________________
This study showed that the values of pulmonary function
tests among East Indian females were lower than that of
males. Work-related physical activities and healthy lifestyle
should be encouraged within the East Indian community,
especially for females to prevent a decline in their respiratory
functions. This study also showed that smoking has a
deleterious effect on pulmonary functions. Hence, chronic
tobacco smoking can increase the risk of respiratory mortality
or morbidity. Cessation of smoking should be encouraged in
order to prevent further decline of pulmonary function in
smokers. Performing a spirometry test and providing
Vol 6 | Issue 2 | April – June 2020
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information on pulmonary function may increase awareness
among smokers, particularly of the younger generations and
can influence them to quit smoking.
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