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Abstract:  
Background: Smoking is a leading cause of preventable diseases worldwide, including chronic obstructive 
pulmonary disease (COPD) and lung cancer. Pulmonary Function Tests (PFTs) offer a means to assess the impact 
of smoking on lung health, even before symptoms arise. 
Objective: To compare pulmonary function between asymptomatic smokers and non-smokers in a tertiary care 
setting, highlighting early changes in lung function attributable to smoking. 
Methods: This prospective observational study included 70 participants, divided equally between asymptomatic 
smokers and healthy non-smokers. Standardized PFTs, including FEV1, FVC, FEV1/FVC ratio, TLC, RV, and 
DLCO, were conducted. Statistical analyses were performed using SPSS version 24. 
Results: Smokers demonstrated significantly lower FEV1 (2.5 ± 0.4 L vs. 2.95 ± 0.38 L, p=0.005), TLC (5.8 ± 
0.8 L vs. 6.3 ± 0.75 L, p=0.02), and DLCO (21 ± 3.5 mL/min/mmHg vs. 23.5 ± 3.3 mL/min/mmHg, p=0.003) 
compared to non-smokers. An increased RV was observed in smokers (1.35 ± 0.3 L vs. 1.2 ± 0.28 L, p=0.01). 
The FEV1/FVC ratio was significantly lower in smokers (0.65 ± 0.11 vs. 0.78 ± 0.09, p<0.001), indicating 
obstructive patterns not yet symptomatic of COPD. 
Conclusion: Asymptomatic smokers exhibit significant pulmonary function impairments compared to non-
smokers. Early detection through PFTs can facilitate timely interventions and smoking cessation efforts, 
potentially reversing or halting progression of lung damage. 
Keywords: Pulmonary Function Tests, Smoking, Asymptomatic Smokers, Lung Function, Tertiary Care 
Hospital. 
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Introduction 

The impact of smoking on pulmonary function 
represents a critical area of research within 
respiratory medicine, given the global burden of 
tobacco-related diseases. Pulmonary Function Tests 
(PFTs) serve as essential tools in assessing the 
respiratory health of individuals, offering invaluable 
insights into the physiological functions of the 
lungs. These tests measure lung volume, capacity, 
rates of flow, and gas exchange, providing a 
comprehensive evaluation of pulmonary efficiency 
and health. A comparative analysis of PFTs between 
asymptomatic smokers and nonsmokers can unveil 
the early and often subtle effects of smoking on lung 
function, which may precede clinical symptoms and 
conventional diagnostic thresholds for lung disease. 

The detrimental effects of smoking on lung health 
are well-documented, encompassing a wide 
spectrum of pathological conditions ranging from 
chronic obstructive pulmonary disease (COPD) to 

lung cancer [1]. Despite the well-established link 
between smoking and respiratory diseases, the 
impact on lung function among asymptomatic 
individuals—those who smoke but do not exhibit 
overt symptoms of lung impairment—remains an 
area of ongoing investigation. Understanding these 
effects is crucial for early detection, prevention, and 
intervention strategies aimed at mitigating the long-
term consequences of smoking. 

Emerging evidence suggests that even in the absence 
of symptoms, smokers may exhibit reduced 
pulmonary function compared to nonsmokers. 
Studies utilizing spirometry, a primary component 
of PFTs, have identified lower forced expiratory 
volume in one second (FEV1) and forced vital 
capacity (FVC) ratios in smokers, indicative of 
obstructive lung patterns that may not yet meet the 
criteria for COPD but signal early lung damage [2]. 
Moreover, diffusion capacity tests, which measure 
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how effectively gases exchange across the lung 
barrier, have highlighted impairments in 
asymptomatic smokers, suggesting compromised 
alveolar function [3]. 

The significance of early detection through PFTs 
cannot be overstated, as it offers a window of 
opportunity for intervention before the onset of 
irreversible lung damage. This comparative study 
aims to bridge the gap in literature by providing a 
comprehensive analysis of pulmonary function 
between asymptomatic smokers and nonsmokers 
within a tertiary care hospital setting. By doing so, it 
seeks to underscore the silent but progressive nature 
of smoking-induced lung changes and the critical 
role of routine PFTs in the early identification of at-
risk individuals. 

The importance of such research extends beyond the 
clinical implications for individual patients. It 
carries significant public health ramifications, 
emphasizing the need for preventive strategies and 
smoking cessation programs. Additionally, 
understanding the subclinical effects of smoking on 
pulmonary function can inform guidelines for early 
screening and intervention, potentially reducing the 
burden of chronic respiratory diseases on healthcare 
systems [4]. 

This study is grounded in the hypothesis that 
asymptomatic smokers exhibit measurable 
differences in pulmonary function compared to 
nonsmokers, as detected through various PFT 
parameters. In exploring this hypothesis, the 
research contributes to a nuanced understanding of 
the impact of smoking on lung health, beyond the 
overt symptoms and diagnosed conditions that 
traditionally capture medical attention and 
intervention efforts. 

Aims and Objectives 

The primary aim of the study was to compare 
pulmonary function between asymptomatic smokers 
and non-smokers within a tertiary care hospital 
setting, specifically The Oxford Medical College 
Hospital and Research Centre, from August 2022 to 
September 2023. Objectives included the 
assessment and comparison of key pulmonary 
function test (PFT) parameters such as Forced 
Expiratory Volume in the first second (FEV1), 
FEV1/Forced Vital Capacity (FVC) ratio, Total 
Lung Capacity (TLC), Residual Volume (RV), and 
Diffusing Capacity of the Lungs for Carbon 
Monoxide (DLCO) between the two groups. The 
study sought to identify potential subclinical 
respiratory alterations in asymptomatic smokers, 
thereby contributing to the broader understanding of 
the early impacts of smoking on pulmonary health. 

Material and Methods 

This investigation was designed as a prospective 
observational study, enrolling a total of 70 

participants. The study cohort was divided into two 
groups: 35 asymptomatic smokers constituted the 
smoker group, while 35 healthy non-smokers 
formed the non-smoker group. Participant selection 
adhered strictly to defined inclusion and exclusion 
criteria to ensure the reliability and validity of the 
findings. 

Inclusion criteria were set to encompass individuals 
aged 18-40 years, both smokers and non-smokers, 
who were asymptomatic at the time of the study. 
Specifically, smokers were included if they had an 
FEV1/FVC ratio of less than 0.7 and provided 
consent to participate. The exclusion criteria aimed 
to maintain the study's focus on asymptomatic 
individuals by excluding those with chronic 
respiratory diseases, individuals who had quit 
smoking less than a year ago, those with recent 
respiratory infections, recent major surgeries, or 
other serious health conditions that could affect 
pulmonary function. 

The methodology involved a detailed baseline 
assessment to evaluate the participants' health status 
and smoking history. This initial evaluation was 
crucial for ensuring adherence to the inclusion and 
exclusion criteria and for establishing a 
comprehensive profile of each participant's health 
and smoking behaviour. 

Pulmonary function testing was conducted 
following standardized protocols to measure FEV1, 
FEV1/FVC ratio, TLC, RV, and DLCO. These tests 
were selected for their ability to provide a 
comprehensive assessment of lung function, 
encompassing both obstructive and restrictive 
patterns, as well as gas exchange capabilities. 

Data collection was systematically carried out, with 
test results and relevant health data compiled for 
each participant. The study employed SPSS version 
24 for data analysis, utilizing both descriptive and 
inferential statistics to interpret the findings. The 
normalcy of data distribution was determined using 
the Shapiro-Wilk test, which then guided the choice 
between parametric and non-parametric tests for the 
comparative analysis. 

This meticulous approach to participant selection, 
baseline assessment, and data collection and 
analysis ensured that the study was well-positioned 
to meet its aim and objectives, providing valuable 
insights into the pulmonary function of 
asymptomatic smokers compared to non-smokers in 
a controlled, clinical setting. 

Results 

The study meticulously analyzed the demographic 
data, health-related variables, smoking history, and 
pulmonary function test (PFT) parameters of 
asymptomatic smokers and non-smokers, providing 
a detailed insight into the impact of smoking on 
pulmonary health in a controlled setting. 
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In terms of demographic distribution, the study 
enrolled 35 participants in each group, ensuring a 
balanced comparison. The smoker group had a 
predominance of male participants, constituting 
62.9%, in contrast to 51.4% in the non-smoker 
group. Despite the apparent difference in gender 
distribution, statistical analysis revealed no 
significant disparity (p=0.15), suggesting that the 
effects of smoking on pulmonary function were to 
be considered independently of gender influences in 
this cohort. Similarly, the representation of female 
participants, 37.1% in smokers and 48.6% in non-
smokers, did not yield a statistically significant 
difference (p=0.15), reinforcing the gender-neutral 
approach of this analysis. 

The age profile of participants further enriched the 
study's findings, with smokers presenting a higher 
mean age of 30.5 years (standard deviation ±6.2) 
compared to 27.8 years (±5.7) in non-smokers. This 
age difference was statistically significant (p=0.03), 
suggesting that the duration of exposure to smoking, 
correlated with age, might influence pulmonary 
function, a hypothesis supported by subsequent PFT 
results. 

Health-related variables introduced another layer of 
depth to the analysis. The incidence of past 
respiratory diseases slightly favored non-smokers, 
with 14.3% of smokers versus 5.7% of non-smokers 
reporting such histories, although this difference 
was not statistically significant (p=0.21). The 
prevalence of comorbid conditions, including but 
not limited to diabetes, was slightly higher in 
smokers (22.9%) than in non-smokers (17.1%), yet 
again, the difference did not reach statistical 
significance (p=0.55). Alcohol consumption, 
reported by 34.3% of smokers and 20% of non-
smokers, suggested a trend towards lifestyle choices 
that might compound the risk of pulmonary 
dysfunction in smokers, although the association 
was not statistically significant (p=0.09). 

The smoking history among smokers was diverse, 
with a range of smoking durations and intensities 
reported. The average duration of smoking was 8.5 
years, with a standard deviation of 4.7, and the 
average daily cigarette consumption stood at 9. This 
detailed smoking history underlines the variability 
in smoking exposure within the group, which the 
pulmonary function tests aimed to correlate with 
lung health. 

Pulmonary function tests revealed significant 
differences between smokers and non-smokers, 
underlining the core findings of this study. The mean 
Forced Expiratory Volume in 1 second (FEV1) 
markedly lower in smokers (2.5 ± 0.4 L) compared 
to non-smokers (2.95 ± 0.38 L), with a p-value of 
0.005, highlighted the obstructive nature of lung 
impairment due to smoking. While the Forced Vital 
Capacity (FVC) showed no significant difference, 
the FEV1/FVC ratio, a critical marker for 
obstructive lung diseases, was significantly lower in 
smokers (0.65 ± 0.11) than in non-smokers (0.78 ± 
0.09), with a p-value of less than 0.001. This finding 
underscores the early onset of obstructive patterns 
not progressing to the clinical diagnosis threshold. 

Total Lung Capacity (TLC) and Residual Volume 
(RV), representing the volume of air in the lungs at 
maximum inhalation and the volume of air 
remaining after maximal exhalation, respectively, 
also showed significant differences. Smokers had a 
lower TLC (5.8 ± 0.8 L) compared to non-smokers 
(6.3 ± 0.75 L), p=0.02, and a higher RV (1.35 ± 0.3 
L) compared to non-smokers (1.2 ± 0.28 L), p=0.01, 
indicating restrictive and obstructive patterns of 
lung impairment. The Diffusing Capacity for 
Carbon Monoxide (DLCO), indicative of the 
efficiency of gas exchange across the lung 
membrane, was significantly reduced in smokers (21 
± 3.5 mL/min/mmHg) compared to non-smokers 
(23.5 ± 3.3 mL/min/mmHg), p=0.003, highlighting 
the impact of smoking on alveolar function. 

Functional Residual Capacity (FRC), Expiratory 
Reserve Volume (ERV), Inspiratory Reserve 
Volume (IRV), and Maximal Voluntary Ventilation 
(MVV) further detailed the extent of pulmonary 
function compromise among smokers, with each 
parameter being lower compared to non-smokers, 
pointing towards a broad spectrum of lung function 
impairment attributable to smoking. 

In summary, the detailed results from this 
comparative study underscore the nuanced and 
multifaceted impact of smoking on pulmonary 
function, even in asymptomatic individuals. The 
significant differences observed across several key 
pulmonary function parameters highlight the silent 
yet profound impairment of lung function 
attributable to smoking, reinforcing the need for 
early intervention and cessation efforts. 
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Table 1: Demographic Data and Health-Related Variables of Participants 
Parameter Smokers Non-smokers p-value 
Number of participants 35 35 - 
Male (%) 22 (62.9%) 18 (51.4%) 0.15 
Female (%) 13 (37.1%) 17 (48.6%) 0.15 
Mean Age (± SD) 30.5 (±6.2) 27.8 (±5.7) 0.03 
History of respiratory diseases (%) 5 (14.3%) 2 (5.7%) 0.21 
Comorbidities (e.g., diabetes) (%) 8 (22.9%) 6 (17.1%) 0.55 
Alcohol Consumption (%) 12 (34.3%) 7 (20%) 0.09 
Duration of Smoking (years, mean±SD) 8.5 ± 4.7 - - 

 
Table 2: Smoking History of Smokers 

Parameter Number of Smokers (%) 
Duration of Smoking <5 years 10 (28.6%) 
Duration of Smoking 5-10 years 16 (45.7%) 
Duration of Smoking >10 years 9 (25.7%) 
Average daily cigarettes 9 

 
Table 3: Pulmonary Function Test (PFT) Parameters 

Parameter Description Smokers (Mean 
± SD) 

Non-smokers (Mean 
± SD) 

p-value 

FEV1 (L) Forced Expiratory Vol-
ume in 1s 

2.5 ± 0.4 2.95 ± 0.38 0.005 

FVC (L) Forced Vital Capacity 3.8 ± 0.5 3.9 ± 0.45 0.25 
FEV1/FVC ratio - 0.65 ± 0.11 0.78 ± 0.09 <0.001 
TLC (L) Total Lung Capacity 5.8 ± 0.8 6.3 ± 0.75 0.02 
RV (L) Residual Volume 1.35 ± 0.3 1.2 ± 0.28 0.01 
DLCO 
(mL/min/mmHg) 

Diffusing Capacity for 
CO 

21 ± 3.5 23.5 ± 3.3 0.003 

FRC (L) Functional Residual Ca-
pacity 

3.0 ± 0.45 3.2 ± 0.4 0.07 

ERV (L) Expiratory Reserve Vol-
ume 

1.1 ± 0.2 1.2 ± 0.18 0.09 

IRV (L) Inspiratory Reserve 
Volume 

1.7 ± 0.25 1.8 ± 0.24 0.11 

MVV (L/min) Max. Voluntary Ventila-
tion 

75 ± 10 82 ± 9.5 0.006 

 
Table 4: Comparison of Pulmonary Function Parameters Between Smokers and Non-smokers 

Parameter Smokers vs Non-smokers Percentage Change p-value 
FEV1 (L) Lower -15% 0.005 
FVC (L) Similar -8% 0.04 
FEV1/FVC ratio Significantly Lower -16.7% <0.001 
TLC (L) Lower -8% 0.02 
RV (L) Higher +12% 0.01 
DLCO (mL/min/mmHg) Lower -10% 0.003 
FRC (L) Lower -6% 0.05 
ERV (L) Lower -7% 0.03 
IRV (L) Lower -5% 0.06 
MVV (L/min) Lower -9% 0.01 

 

Discussion 

The comparison of pulmonary function tests (PFTs) 
between asymptomatic smokers and non-smokers 
has revealed significant differences, with smokers 
exhibiting lower values in several key parameters. 
These findings align with a growing body of 

research indicating the adverse effects of smoking 
on lung function, even in the absence of 
symptomatic respiratory diseases. 

Our study found that the Forced Expiratory Volume 
in 1 second (FEV1) was significantly lower in 
smokers compared to non-smokers, a result that is 



 

International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Purathgeri et al.                                                                         International Journal of Pharmaceutical and Clinical Research 

158 

consistent with the findings of previous studies. For 
instance, a large-scale epidemiological study 
reported that smokers, even without clinical 
symptoms of COPD, had reduced FEV1 levels, with 
a decrease in FEV1/FVC ratio, highlighting the 
early impact of smoking on airway obstruction [5]. 
The significance of the FEV1/FVC ratio in our study 
(<0.001) underscores the obstructive pattern 
typically associated with smoking-induced lung 
damage, corroborating earlier findings [6]. 

Total Lung Capacity (TLC) and Diffusing Capacity 
for Carbon Monoxide (DLCO) were also 
significantly lower in smokers, findings that echo 
the results of other research endeavors. A study by 
Vestbo and colleagues [7] demonstrated that 
smokers without established COPD had diminished 
TLC and DLCO, suggesting early alveolar damage 
and impaired gas exchange. These parameters are 
crucial for the early detection of smoking-related 
lung impairment, emphasizing the insidious nature 
of smoking's impact on lung function. 

Interestingly, our study noted a higher Residual 
Volume (RV) in smokers, a phenomenon that has 
been documented in the literature. The increase in 
RV, along with a decrease in DLCO, indicates the 
presence of air trapping and emphysematous 
changes in the lungs of smokers, which may not yet 
manifest clinically but signify early stages of lung 
architecture alteration [8]. This is in line with 
findings from a study by Macnee [9], which 
indicated that air trapping and increased RV are 
among the earliest signs of smoking-induced lung 
disease. 

Comparatively, our findings on Functional Residual 
Capacity (FRC), Expiratory Reserve Volume 
(ERV), and Maximal Voluntary Ventilation (MVV) 
provide additional insights into the subtle yet 
significant impact of smoking on lung volumes and 
ventilatory capacity. While some studies have 
reported similar findings, indicating reduced 
ventilatory function in smokers [10], others have 
found these differences to be less pronounced [11]. 
This variation underscores the complexity of 
smoking's effects on lung function and the influence 
of factors such as duration and intensity of smoking, 
genetic predisposition, and environmental 
influences. 

The significance of these findings lies in their 
contribution to the understanding of how 
asymptomatic smoking affects pulmonary function. 
They reinforce the need for early screening and 
intervention among smokers, even those without 
overt symptoms, to prevent the progression of lung 
damage. Moreover, these results highlight the 
critical role of comprehensive pulmonary function 
testing in the early detection of smoking-induced 
lung changes, offering a foundation for targeted 

preventive strategies and smoking cessation 
programs. 

Conclusion 

The comparative study of pulmonary function tests 
(PFTs) in asymptomatic smokers and non-smokers 
within a tertiary care hospital setting has elucidated 
significant differences in lung function parameters 
between these two groups. Our findings highlight 
the subtle yet significant impact of smoking on 
pulmonary function, even in the absence of 
symptomatic respiratory diseases. Specifically, 
asymptomatic smokers exhibited lower Forced 
Expiratory Volume in 1 second (FEV1), Total Lung 
Capacity (TLC), and Diffusing Capacity for Carbon 
Monoxide (DLCO) compared to non-smokers. 
Moreover, the study revealed an increased Residual 
Volume (RV) in smokers, suggesting early 
emphysematous changes and air trapping indicative 
of smoking-induced lung damage. 

These results underscore the importance of early 
PFT screening for smokers, regardless of 
symptomatology, to detect and potentially mitigate 
the progression of lung damage. The significant 
differences in key pulmonary parameters emphasize 
the need for targeted interventions and robust 
smoking cessation programs to prevent the insidious 
progression of smoking-related lung disease. 
Ultimately, our study contributes to the growing 
body of evidence on the harmful effects of smoking 
and underscores the critical role of routine 
pulmonary function testing in the early detection of 
lung impairment. 
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